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Part I: Traditional drilling technology
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1. 1SS FRHEMBRAR, SEIET RERRHERYEZFRIE :
Improving CMM drainage is important for reducing methane emissions from
coal mines

o |5 AR IRiasPREE SRR R KAHIGEZ —
®CMM emission in coal mining and post-mining activities is one of the largest emission
sources

o [RH FLHIRYF R — B I S H R INH T ehfLIRAM, RIEEMRAFRSRIOERKA,
EEEHRAAME, iz

®CMM is generally extracted by surface drainage and underground drainage. The former
is rarely used because of high cost, while the latter is widely used because of low cost
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oI EXZRAIFERTEHNEITHIR, KSHRRERR, AMEFFIA, EHASLLERX

®In the past, non-directional drilling rigs were mostly used for gas drainage. Most of the
concentration was low, which was not easy for CMM utilization, and most of the gas was

vented

OEBIRSHMRIS, MRIGSTIAHREHE, WESRM Therefore, we need to improve the
drilling technology and prepare for CMM utilization and emission reduction
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1.2(EFARBR T STraditional drilling technology
PERT REMREFNRZSEFINER, SEXSEKBIFERSEGHIMET, BibiE, B#MB%E, The main

purpose of drainage is for mine safety. In the past, non-directional ordinary drilling machines
were mostly used for developing and mining with gas drainage at the same time.

XPMERRPMR T ZFLIEREE, #FEED, WA MEARRE, BHERD, MERARET, FIBZRKE
This traditional technology has short drilling distance, small drainage range, uncontrollable
drilling track, less effective distance, low efficiency and low utilization.
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H B EBE(MME: The disadvantages include: S

1. 2EBSMEIIEENO directional function

PHILIETEES, BISEREREFI. FN. FEFRE, BRERERE, shASHAES, MERAE
{&§T. The drilling track cannot be controlled and some problems happen such as borehole
intersections and cutting into roof and floor. The effective distance rate is low, the borehole
distribution is uneven, and the drainage efficiency is low.

N 4
.

2. thfli8. REI(EShort borehole and low concentration

L mERER, ZHEIWES. BEAFEE, MRRER, TiEFIA. Boreholes are arranged with close
spacing, which can cause gas leakage, hole blockages and leads to low methane concentration
and hence gas venting rather than use.

Cooperation&5/E - NPO Azi - LowCarbon{&k



SB—ah3 FBEHMRITZS
Part Il: New drilling technology
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215 #HEIMRERMHEA, ST RS EIEE, BE eI, FIMREIE- .
Introduction of foreign advanced technology of km directional drilling technology, realize accurately control mea
drilling can meets the design requirements.

HIFE({BAH: Its main advantages include:

1. $hFlLEhiFAI$EDrilling track controlled

;ﬁﬁgg@aﬁﬁi&meﬁmmmma& iR EIRRIGTHNEEEETRET, RENAAYNHR, RANERTHRERNLE,
ZEI%? '-I-o

It has advanced guiding and visual functions to ensure that the boreholes pass through the coal seam in strict
accordance with the design track, improve the effective boreholes, avoid the occurrence of blind areas for extraction,
and improve the efficiency.

2. thFLIKEiFThe drilling length is very long

SEIKEIEEhH. BcrIEH TEEmSETIRIEEFEH, RSiEEEE, RARITFERSHEMIMEET KIS, BadE#HT
Fah, ST, IRSHREE, BAUEIMEGLERES T LFEELKEF, —XENAENTERN=REHESE, A
Z5, REHHREERARE.

Long-distance drilling. First of all, the long distance strip can be pre-drained for developing to improve the driving
efficiency; Secondly, construct long boreholes to the LW and the gates, and pre-drained in advance to increase the pre-
drainage period and improve the efficiency; thirdly, set up a drilling field along the gate and construct long boreholes
to 2 LW faces and 3 developing roadways., The utilization rate of boreholes is high, and the drainage efficiency is
significantly improved
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3. TiEtIFEKHEF, HABSUMREKR, BERIFEFRRMIER. REXF LIEARE. Can solve gas control
in the adjacent seam, goaf and upper corner.

4, JE—NEARFEARESZF., BFEERE, SEBERE, REEEMESKE, BIMRIEE, MRS
HEEE; A large number of branch holes can be drilled from a main hole, drilling through the coal
seam, connect cracks, improve the permeability of the coal seam, increase the range and improve the
drainage efficiency;

ABRIRAREHMRAE, XNERSHMERE, BINRHFIAE, RXRERD RANEFDER. Improve the
gas drainage efficiency, improve the purity of captured gas, increase the gas utilization rate and
reduce the gas emission.
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2. 2F Hiih KBNS IRkl Achievements of gas drainage

EiR 252022 F LM EHMARIGFLHR 555K, HERIEN 2B E.3(Z 5K E . 52 KRB RHHREED .
In 2022, the total drilling length was 550 Km, with an annual gas drainage capacity of 130 million
cubic meters to 150 million cubic meters.

2012 F20215EX1 5, RitrkFRENHRGFLHN3005K, HENEN IR REHR 623175 KAIBRRHERH,
EIRESIBRHHEIE T EEF.

During the ten years from 2012 to 2021, the cumulative drilling length was 3 million meters,
promoting the coal mine to achieve the carbon emission reduction of 600 million cubic meters, and
creating important conditions for achieving greenhouse gas emission reduction.
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HETLUAEEEREA (Kidfmd) . TiRSiERSFL (UAARE) . HEERA (EiRiEH) . TEREIK
EMEHAl (IMRIEE) EFZSMKIESHFLISEANENREGIEIREL :

A gas control mode based on a variety of long-distance drilling technologies, such as directional
drilling in the coal seam (regional pre-drainage), directional drilling in the roof (hole instead of
roadway), pressure-relief directional drilling ( for road developing), combined directional drilling in
the roof and floor (soft coal seam) has been constructed:

IRITARERP, RIELEER. REHRE. RHE<E. TR,
IR, RiF "ROmEH. SiEHEE, MWERFEE" PHEFERL,
TMT “KIEFFTRS, BEISRHIER" MRRFEFRBEARPR.

The principles in the design are: construction in advance, sufficient capacity, complete installation and
accurate measurement.

The principles of construction are that "try the best for drainage, multiple measurements and
balanced drainage-developing-mining.

Realize the low-carbon green mining technology of "gas drainage before coal mining, coal and gas
co-mining”.

Y=37500979.891
1=+1010.000
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B=00 R RISSSIE
Part IlI: Company profile and business
cooperation
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3.1EELEENY GOWIN Construction of Coalbed Gas

LIAEFEESSESFIRIERARBERATRE—REWNFET RMRGIENEN, BETKE@WG, Sk
git, EIEMIKEA, B HTRIIXINGE, RESREMRSE, RERMFIAZE, HORENEE.

The company is an enterprise specialized in CMM drainage in coal mines, with its own kilometer-long
directional drilling rig, which is specialized in the design and construction of directional long
boreholes to help the coal mine for CMM recovery, improve the gas drainage rate, improve the gas
utilization rate and reduce gas venting.

AFTMBRTB00RA, HETRERLIG63E, EHEZMIRA3ISANLIEES, 20226 LM ~=(E4.1{127T. The
company has more than 800 employees, 63 kilometer-long directional drilling rigs and 35 project
departments across China, with an output value of 410 million yuan in 2022.

{EALF s O RNIESE R, ARAERITIVIRRIET REhRREHERESS R
As the director unit of ICE CMM in China, the Company actively promotes the best practice of CMM
control and emission reduction for emission reduction.
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3.28 A% Technology R&D
22020 FSKFETXFEEMY 7 ARIEBTEREhHARREARAR, HAHIEEEEL. KHELRFEE
., #H—ZREHINERAKENAEFY TREREE.,

In 2020, a joint venture was established with Taiyuan University of Technology to develop and
manufacture a new type of drilling rig with high intelligence and high torque, further improving the
intelligence level of the drilling rig and its adaptability under different conditions.

3.3¥k5351EBusiness cooperation

RIZIEI 2247, RAREMERFIBER, BORIHIN, ALIKERAFERRERHHELEZE R,

Ensuring the safe production of coal mines, further improve the utilization rate of gas extraction,
reduce gas emissions, and make important contributions to the global low-carbon environmental
protection and methane emission reduction.
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