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Coal Mine Methane (CMM) - Overview
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CMM Research in CSIRO
CSIROHIHH FLirift X TAE

Current Projects

Sponsored by Australian Greenhouse Office (AGO)

under Australia-China Bilateral Climate Change Partnership
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Current CMM Emissions Hgis B aHE®K

e Australia

« 390 Mt black coal production and ~20 Mt CO,-e in 2006 ({4 r= &
39T Jis B FLA AR 1 T-8 1 JiiCO,-e, 2006)

 China
« 2,300 Mt coal production and ~200 Mt CO,-e in 2004 (L =523
¢, JE0 U R AR E 214 mICO-e, 2004)
CMM Expected to Increase RpEn Bk i< in
« higher face production rates (from 2-3Mt to 5-7Mt per year) j= & 1

hn

« increased depth (about 15-20m increase per year) 1Ky 3580
« larger LW panel sizes (from 200m to 300-400m) ¥ [f hin 5
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CMM vs Coal Production &5 K548~ 81E5

LW Goaf gas emissions (I/s)
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Annual LW Production (Mt)

. Goaf gas emissions
— up to 21,000 I/s x=
[X 3 H £ 14 210001/s

. LW ventilation can
manage gas up to
about 600- 800 I/s k
EE[RR @ X A vk 6 0 0 —
8 0 0 I/s BT H &

« Australian best
practice ~ 4,000 |/s

with goaf drainage =
PR A X AR5 4 0 0
0l/s

Most of the gassy mines SGE 10 to 20 m3/t in Australia, more in China

R . ey BL T K™ AEDOS ¥ H 1 10-20m3/t, H [ R 80 BL T AFDO) ¥ H 7 50K |||i|I
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CMM reserve: ~ 6.5 trillion m3,
greater than natural gas reserves fi
=8

Pre-drainage it
« High CH, concentration ~ >70%

 Typical low rates — 1,000 to
2,000 I/s

* Relatively consistent flow
Post-drainage X725 X i

 Medium CH, concentration
>50%

 Flow rates - 500 to 4000 I/s
Ventilation air i X

« VAM accounts for 65% mine
CH, emission

« Variable CH, concentration <1%

CSIRO

China +E#y EEE5EA

e CMM reserve: ~35 trillion m3,
equal to the natural gas reserve fif

=

I=ER
Drainage it

* Over 70-80% of the drainage gas:
<30% CH,

» Typical flow rates — 200 to 400 |/s

» Opportunities for increasing flow
rates and CH, concentration

Ventilation air i X

« VAM accounts for 91% mine CH,
emission (2004, CCIl)

 Variable CH, concentration <1%,
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CMM Research at CSIRO
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Integrated CMM Research in CSIRO csirRo%y iz a5

Gas, geology and geotech characterisation wir, s, 4 f2irss
In-Situ gas resource assessments v ir

Gas emissions predictions before and during mining s
Mine gas drainage designs and control strategies it Sk
Pre-mining gas capture sz

Optimisation of mine gas capture in high production mines:s =y wx
ettt

Abandoned mine methane predictions g s tia i i
CMM utilisation s

CollaborationsmEmsa

CSIRO

Working in collaboration with Australian Coal Industry
Working with Overseas Companies — Gas capture & utilisation
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e CSIRO Outcomes csirRo#sT A

 Advanced scientific understanding on gas flow dynamics in LW goafs
SEHE IR A X FUT R AR ) )3 2 BB 5T

» Developed advanced tools for CMM emission prediction during mining
S T FFR AR o BUATHE ) TR i

» Applied to real mining situations to address major issues, and i +5:px
SR PR B A0 R K ) R

* Produced significant benefits for the industry iU i Tk

e Industry Uptake s

« Australia: Dartbrook/Kayuga, Newlands, Moranbah North, Appin,
Central, Southern, United, West CIiff and Grasstree Collieries

e Overseas: Huainan (China), Spring Creek (New Zealand)
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CMM Emission Prediction miise
R

 Demonstrated an advanced integrated
CMM modelling and forecast approach,

using COSFLOW cosFLow 75 7 5edt i 4
(1) LT AE R AU Ly T v

~
o

* Provide reliable and accurate CMM 7 - - Mine Measurement

60 —--—-Mine measuremenz
pI’OdUCtIOn fOI'eCaSt and plannlng fOr L 5 - *mme measuremen:s
. . < Mine measurements
utilisation s gtveas nl S FH A= Bl . A R € 40 ——Numerical
PRS2 K00 2wl
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CMM Capture Strategies mi
KI5
Developed and implemented

optimum gas control strategies

based on goaf gas flow mechanics
@g%%%zﬁﬁﬁ@%ﬁﬁ#&ﬂ%ﬁﬁjEﬁﬁ%ﬂﬂ%ﬁ%ﬁ
* Increased goaf gas drainage flow

rates by more than 50% iz % 1
S A 5096 LA I

» Achieved high goaf gas drainage

rates of around 4,000 /s w4Xm
HhisiA4,0001/s

» Significantly reduced gas delays
and enabled production increases
(over 10,000 t/wk at a site) itk
A H1 T BLIT R P 15

CSIRO

O, conc. (0.21 = 21%)

<%Sun‘ace\g‘oaf holes

Goaf gas control designs and
strategies optimisation

cascranage ot ()
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Research in Emission Reduction mstesHmsss

« CMM & Ventilation Air Methane Mitigation and Utilisation
b 308 A B0 Rk 5 ) P

* Research and develop innovative enabling technologiesutsi it & #rHiA

» Characterise mine methane emissions and pollutant characteristicsitd
R ECr ANy G

» Site assessment and identification of best option for the CMM/VAM
mitigation & utilisation ff sz S fih i 8 X B ) JcHE-5 7 7 %

» Conceptual plant design and optimisation of the feasible technology #4"
FCI G5 R 7 Y 2 B O s v S A4k

« Design and commission small scale demonstration units #it55 it/ R
TuALAH

e Greenhouse Gas Emissions Measurement for Coal
MININg %™ b ko s gt
e Measure GHG from coal minesij& 4 i = S 4 HE ik

* Development of standardised database for reporting GHG emissions 7
R i 2 AR TS b HE S A0 PR ‘“m’
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Current Projects

(Sponsored by Australian Greenhouse Office (AGO)
under Australia-China Bilateral Climate Change Partnership)
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* Project Manager: Dr Hua Guo 3 H
N L L

 Project Objectives TiH H#z

 Demonstrating advanced gas
capture techniques and strategies
TRV SR 1 P R AR U ik

« To significantly improve coal mine  [SESEEEE | [ SSRGS & 8

10 %

methane drainage efficiency,
methane concentration and flow
rates &bt BLil iR 2, SR E i
* Identifying gaps and opportunities
for improved drainage gas capture

and its utilisation 7&H [E fANE AT X K
A i BLIYT R 55 0 P A 22 R R O e v

The 2 x 1360 kW gas engine
units at the Panyi mine

1B AL

w
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e Current Project Progress i H #t &
* Demonstration mine site selected: CHA%
Panyi at Huainan zyus 3 i g5
 Design and optimisation of advanced Goaf

drainage gas systems in progress i
R RGBT (AT D

e Project Partners i B &1E4k £

. . . Face
» Huainan Coal Mining (Group) Co. Ltd. MG
e Chi Coal Inf . | . Methane distribution pattern at the
Ina Coal Information Institute working level behind the longwall face
CH4%
12 above roof 20m from TG
MG TG

20m above roof 20m from TG L .
Methane distribution pattern at

10m behind face across the goaf

Start-off ine

Distance behind face (m)

CFD modelling results — to design boreholes and roadways
(to maximise methane capture) ‘“m'
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* Project Manager: Dr Shi Su i B 4
A T

* Project Objectives JiH H#¥x

* Investigating coal mine methane
resources and emission in key coal
mine areas in Chinaii# b [ 3 245 X
FCHr R V55 HE IR

» Studying the potential of CMM/VAM
capture and utilisationmw sy s™ Bt K
I LR S5 R ¥

« Conducting a case study on
predicting CMM emission and
?roduction BEATH I BLITHETBCI ) 22 8 5
e

» Studying policy framework for CMM

development projects in China.wfss
Hh AT BLAT I H T (1 BUR HESE
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o Current Project Progress HyjwiH it
J&

» 5 coal mining areas selected i%5& it
B

« Completion of site survey at 3 mining
grOUpS a%}ﬁﬁzﬁ\ﬁﬂgﬁﬁfﬂiﬁiﬁﬁﬁ

* Project Partner mig

B

* China Coal Information Institute ‘ '
ept 2007

Project team at Tiefa, S
5 F R DX R T

o Site Support from s
« Yangquan coal mining group B
 Tiefa coal mining group %k
» Songzao coal mining group #4#:
» Huainan coal mining group
« Zhengmei coal mining group st
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e Project Manager: Dr Shi Su BiHfstA: & it
* Overall Goal BKEK

 to mitigate and utilise mine ventilation air
methane and poor quality drainage gas (GHG
reduction, use as a clean energy source) i X!
I A B 307 LA BRI 48 D 3 1 VR 1 F 1

* to recover heat release from methane oxidation
to generate power [l fii sk sk i

 can be powered with about 1% methane in air #
TERLIL% BLTR R IEAT

e Current AGO Project Objectives HEAGOH B H#r
 to develop and commission a ~30kW, prototype
demonstration unit &5 15— & 30kW RTEHLAL

» to demonstrate the prototype unit at a mine site
of Huainan Coal Mining Group in China e #5t
BEAT B 730

« VAMCAT Technology @K EHRSEH KB A

* an innovative lean burn catalytic combustion gas
turbine technology —Fhal#ii e Sk LIk i BB A ()
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e Current Project Progress H#iBiHitR
» Completion of designing of 30kW demo unit 55 7 30kWoR iEHL4 it
» Constructing the demo unit is underway rEHL41 E#E N L
* Project Partners mi gk
« Shanghai Jiaotong University
» Huainan Coal Mining (Group) Co. Ltd

@
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 Financial support by Department of Environment and Water
Resources/AGO

* Project endorsement by National Development and Reforming
Commission, China
» Chinese project partners:

* Huainan Coal Mining (Group) Co. Ltd: Mr Liang Yuan, Mr Bintan Liao,
Mr Dechang Zhou, Mr Wensheng Zhang.

» China Coal Information Institute: Ms Xin Sun, Mr Wenge Liu, Mr Jiaye
Han, Mr Jingyan Wu, Dr Hongjun Li.

« Shanghai Jiaotong University: Prof. Yiwu Weng, Prof. Hanping Chen,
Ms Juan Yin; Mr Yagian Liu & engineers from manufacturers
« Supports from Tiefa, Yangquan, Songzao, Zhengmei coal mining
groups
» Support from AGO colleagues: Helen Grinbergs, John Morley,
Justin Baguley, Saraven Peacock, Penelope Morton, Judy Lai

* Other CSIRO project team members: Dr Sheng Xue, Dr Deepak
Adhikary, Mr Rhys Worrall, Dr Ting Ren
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CSIRO Exploration and Mining

Phone: 07 3327 4444
Webh: www.em.csiro.au

Contact Us
Phone: 1300 363 400 or +61 3 9545 2176

Email: enquiries@csiro.au Web: www.csiro.au CSIRO
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