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CClIl and its work scope

= REF A W EELSREREEX LRI L RAL, B

SLF 19594,

= FENFH R
= JHER
« AR
« PRI

« POl 2z HRE
= About CCII

= National research organization with 600 staff, established in 1959.
= Scope of work

=« Coal

= Energy

= Environment

= Occupational safety and health
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CCll and its work scope

CBM/CMM&itsl H & [H b &4

19944F 5 2 [E MR JR S AE LR Z AU B0
CBM/CMMIit H Tii n] B $ix 2

IPCCHR 45

i F AT W R RAT SR R E S A H
HAERA R, BUMHLASNE A " S0 H
HLUEZANE Fra il

Experiences in CBM/CMM

China Coalbed Methane Clearinghouse established with support of USEPA in 1994
Prefeasibility studies on CBM/CMM projects

IPCC report

Projects with World Bank and Asian Development Bank

Projects with other international organizations, governments and companies
Organizing CBM/CMM Conferences

Jinnian Hotel, Jincheng
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Methane to Markets
?ﬁ“ Partnership Expo

= 2007, Bagrg. China

+ 4 Sectors
« CMM
* Landfill Gas
e Natural Gas and Oll
« Agriculture

#+ 830 participants from 34 countries attended the Expo on Oct. 30 to Nov. 1, 2007, Beijing
# Co-hosted by NDRC and USEAP, organized by CCII

Jinnian Hotel, Jincheng 5



s CBM/CMM5E X
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CMM, u-j%akﬁﬁr‘#wﬁa‘wmﬂﬁkﬁ):‘ <, HEEREE30% -- 50%
CBM i i M i G R G6 B 2 AR ok, HBE e EE90% LA _E

= What 1s CBM and CMM?

Non-traditional natural gas absorbed in coal seams and
neighbor strata

Explosive gas emitted during coal mining

Greenhouse gas

CMM, emitted or recovered from active coal mines

CBM, recovered from virgin coal seams with surface wells
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1. RFEEERSAEIR
CBM/CMM resources in China

o E R 300~2000m K G Y, EEREIEAEN

36.81/744m3, MY TIEHE MR FIE L E (30/714m3) .

36.81 trillion m3 of CBM/CMM resources contained in coal
fields in depth of 300-2000 m, as much as the total amount
of conventional natural gas resources in China (30 trillion

m3).
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sources 1n China

AR Z B IR AT
Geographical distribution of China CBM/CMM resources
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2. BRARSRESHILE L=
Coal mining and CMM emission in China

0074F, BRFEENIER IR 8-
— — R R EREIR A, B ETERAEFRE
— — EORE 22 A U AT MY A B R, B SR A K FE kN
20054, EHFHBEHRE:
— —FF R BLET IR B IR KR

Premier Wen Jiabao:

—Coal strongly supports economic
growth as main energy source in China |
—Coal safety is top priority of government |
and coal companies

State Council decided:

—Controlling of coal mine gas for
mine safety

Jinnian Hotel, Jincheng 9
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Coal mining and CMM emission in China
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Growth of Coal Production in China
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2 BRFREBEESHNE

Coal mining and CMM emission in China

B B U BL IS 2 e A5 R AR W - Ry BL H (A IR B
FEI0LTTK L E) KRS LR 58 H 2 B
46%.

W 2 R RE & BLll SRS BLAT SR AT L 2 SAT B
LR HPIS

Bd 22 AN MU FLINTIR BRI OC ]

According to survey of major state-owned coal mines, 46% of the
coal mines are high gassy or prone to outburst.

Coal Mine Safety Regulations require recovering methane through
boreholes before mining coal.

Priorities for coal mine safety: 1) Gas control; 2) Closing down coal
mines which can not meet safety standards

Jinnian Hotel, Jincheng
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2. RRARERESHN=Z

Coal mining and CMM emission in China

RHTRETERNSFPEBE SR

45 key state-owned coal mining companies with potential serious gas accidents

& (Province)

fZ8- (Coal Mine)

4t (Hebei)

Fris, &% (Kailuan, Fengfeng)

7 (Shanxi)

W PEEERE. KA. FHIR. &3 (Shanxi Coking Coal,
Datong, Yangquan, Jincheng)

MNZ 1 (Neimenggu)

3k, ik, “FHE (Baotou, Wuda, Pingzhuang)

il (Liaoning)

o, B3, PP (Fushun, Fuxin, Shenyang)

HHK QJilin)

YR, iE4L (Liaoyuan, Tonghua)

vy (Heilongjiang)

P, B, LA, WS (Jixi, Hegang, Qitaihe,
Shuangyashan)

Bt (Shaanxi)

)1, #3, (Tongchuan, Hancheng)

Jinnian Hotel, Jincheng
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Coal mining and CMM emission in China

& (Province)

Y28 (Coal Mine)

2 (Anhui)

Wb, VEFS ( Huaibei, Huainan )

VL7 (Jiangsu)

%M (Xuzhou)

YLPE (Jiangxi)

£33, &°F (Fengcheng, Leping)

i E (Henan)

SET. H. EEE. E . #898E (Pingdingshan, Zhengzhou,
Jiaozuo, Yima, Hebi)

W (Hunan)

WM. AV, ¥EAR (Zixing, Baisha, Lianshao)

/4)1| (Sichuan)

BERAG. BT TTHE. JERR. EE. B RAT. A
(Panzhihua, Dazhu, Guangwang, Furong, Huayingshan,
Nantong, Tianfu, Songzao)

M (Guizhou)

FVL. K3 (Panjiang, Shuicheng)

Hl (Gansu)

ZH7 (Yaojie)

T X (Ningxia)

T2 C Ningxia Coal Group)
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A AT ST -
Coal mine gas accidents

s JEHTE AT AEH20034E6434 A\ R0 B20084E3215 A\, b T
3219 N, TF% 150%. [FHEH LIS HMAET: NEH2061 N2 2759 A,
Jb 71302 N, TR 7 63%

s PLHTE MUK IR B B 2 2 1 B KB, 20084E2 H 22 H 1L PHAE £
A8 22 I AR BL I E S, 2B TS TAN

= Fatalities in coal mine accidents were reduced from 6434 in 2003 to 3215,
dropped by 50%, and fatalities in mine gas accidents reduced from 2061 to
759, dropped by 63% in the same period.

= Mine gas is main threat to coal miners. 74 miners were killed in gas
explosion accident at Tunlan Coal Mine of Shanxi Cooking Coal Company

on 22nd Feb.2008

Jinnian Hotel, Jincheng 14




2. R FRERESHNE

Coal mining and CMM emission in China

w BEEGOR P EIGIN, BT XORE SRR R IR KBS 20079, T ERSTIX
e E T 18014m3 o ( A T2.814t A bl 4 &)

Coal mine methane emissions has been increasing with increased coal output,
emitting 18 billion m3 annually in 2007. nearly 280 million tons CO,E )
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CMM Emissions from Coal Mines in China
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3. KA F TR S K

Underground CMM drainage in China

" 20084, HEEA X RS K 8= 1856.744m3,
= 5.67 billion m3 of CMM recovered in 2008.

30 300
25 | 1 250
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15 | 1 150 e
L Kiil)iiess
0| | 1go eI 3%
5 1 50
0 0
1994 1995 1996 1998 1999 2000 2001 2002 2003 2004 2005 2006

I Py 2 AR & S L R Sl
The amounts of CMM drainage and numbers of coal mines
with drainage systems in China in past years
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3. KA F TR S K

Underground CMM drainage in China

N
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K EA R R I E SRR AT IX ([2m3)
Fig. 10 Key State Owned coal mining companies with annual
CMM recovery over 100 million m3

Jinnian Hotel, Jincheng

17



3. KA F TR S K _——

Underground CMM drainage in China

m AR EEd 2412, SaEMRER43. 36%. LT BRI, %
B W oM. ERENE () HiRE @212,

o PLETHCR CURBhE R HhR AN, BidhERI K.

o FEABEBERK, HHHEK.

= 2 billion m3 CMM drained in Shanxi, accounting for 43. 36%. More
than 240 million m3 CMM drained in each province including Shanxi,
Liaoning, Heilongjiang,Anhui, Henan, Guizhou and Chongqing.

= Gas drainage is mainly carried out under released pressure
during mining and before mining.

= Main problems: low permeability and low recovery rate.

Jinnian Hotel, Jincheng
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3. B H TR SR =

Underground CMM drainage in China

= JRHHF T RE S HBURAR
S ECRSEER
7=l
HERH XY R KURT Bt >R 7 7%

m CMM drainage technologies
Horizontal directional drilling

Across-seam drilling
Y-Ventilation and CMM drainage system at Huainan coal
mines

Jinnian Hotel, Jincheng
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3. KA F TR S K

Underground CMM drainage in China

/ Return Air
r . d
7
Fresh Air

CMM Drainage in Coal Seam

Adjacent seam CMM drainage

1 trans. gateway 2 return air 3 aux. returen air 4 bore hole

itV GRS

CMM Drainage in Gob Area

1 Borehole 2 Gob 3 Return Air

Different methods of underground CMM drainage

Jinnian Hotel, Jincheng
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Underground CMM drainage in China

b —

_

Different methods of underground CMM drainage

itV IR AN 2
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CBM Recovery with surface well in China

» RESMEH%
= 20fHZ0Q0FARHITTAG, o [ 146 51 3k Bl H AR T AR B Z
= 20074FJE, IO/KEIE FRE R AR A 218001, H A HER A = I
LHN4801, FAEIARIMEALTTK S
= CBM Recovery with Surface Wells
= Since early 90’s in 20century, China began to drill surface wells for CBM

recovery.
= A total of 1800 wells were drilled in south of Qinshui Basin in 2007, of

which 480 wells were production wells with the production capacity of
more than 400 million m3,

Jinnian Hotel, Jincheng 22
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CBM Recovery with surface well in China

L4

s EAIIN
. JEESIRB R T541ZmS.
- SWAIERAUE, TR RERES AR
K2AZme R AR IT foR i,

= Panhe CBM Proejct in Qinnan, Shanxi
= The proven CBM reserves of the project are 75.4 billion m?3,

= The largest CBM project in China with the capacity of 200 million
m3 CBM annually

Jinnian Hotel, Jincheng 23
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CBM Recovery with surface well in China

o BEESHEIT KA
o SR HTHUE B, 1SS R K
« KREIXH, WIESMH, EE&TERERERE
IHTH 4 55
25K H

m CBM recovery technologies
= Recovery CBM before drainage with surface wells
= Gob wells in active mining area with increased permeability

= Multi-lateral horizontal drilling

Jinnian Hotel, Jincheng 24
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CBM Recovery with surface well in China

CBM gob wells in Black Warrior
mining area, USA

AR SRl 2R T 75 455G [ 2R 55 - b
JoJ= ST R B [X
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CBM Recovery with surface wells in China

N

PLRIK T
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Multi-lateral horizontal well
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CBM Recovery with surface well in China
Pilot CO, Injection-Enhanced CBM Project

B Petromin Resources Ltd of Canada and CUCBM of China have been
working together on project of CO, injection-enhanced CBM production
and CO, storage with support of Chinese and the Canadian
governments.

E Pilot test of CBM well in Qinshui, Shanxi province.

UNECE Meeting on Sustainable Energy, Geneviniar2Adtel;. 20cideng 27
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Carbon Capture and Storage
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Carbon Capture and Storage

UNECE meeting on Carbon Capture and
Storage in Geneve, Nov. 2008

= H N FCERS ERGM

TP RAE

s DRI/ TR B AR BE
PRz 44, 2008
F11H
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CBM/CMM utilization in China

20084F, AEEN XMEES A HEL7.18/4m3,
A R 1R K
2008, utilized 1.718 billion m3

Great potential

60
50
40
30
20

10

W =
O FH &

0 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

B JE SR A H B AR (1dm®)

Trends of CMM drainage and utilization (108 m?3)
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5. PEIRH RESFIR

CBM/CMM utilization in China

o [CH
LT HEIEY X EEESRHEDUE, FAHEELZmS,
) FH %3£100%;

CMM utilization methods: Household fuel, Power
generation and chemical materials

= Household fuel

CMM utilization project in Fushun Mining Area in Liaoning
Province, with the annual utilization of 100 million m3 and
the utilization rate of 100%.

Jinnian Hotel, Jincheng 31
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CBM/CMM utilization in China

= ZH:
0 EZF200844H, HEMEEAKBENAHLII04G, SREIAFE
717 T
0 20104, HESKHEFHAEIZmMLLE, ik BEENEE
15075 T rLbL k.

0 HEWI20MWIEZS ) B4, BRAH AR RNIEEZS K HE
WiH. FEFSL8Mm, FxKHET.2CT Lt

= Power Generation

0 1104 sets of CMM power generation with total installed
capacity of 720 MW in 2008

o CMM used for power generation will reach more than 3
billion m3, and the total installed capacity of generating sets
will reach 1500 MW.

0 120 MW CMM power plant in Jincheng is in operation,
the largest CMM power plant in the world, which will
consume 180 million m® CMM and generate the electricity
of 720 million kWh.

Jinnian Hotel, Jincheng 32




5. PEIRH RESFIF

CBM/CMM utilization in China

o 0O O 0O O

IR BL TR FH ( H B BEAR T30 %6)
CMM with methane content under 30920

B As Bt st e, 5235 B R R 5 B
IR FL 3 & FL s VB I H T 7
CIEEies:

CCIlI, Sponsored by EPA

Study on Demonstration Projects of Power Generation using
CMM with Low Methane Concentration

Feasibility study report

Jinnian Hotel, Jincheng




5. PEIRH RESFIF

CBM/CMM utilization in China

o 0 0O o0 o o

IR TRRIDEE

Ventilation Air Methane

JOR b BRI RUR FRL R B AR
RN AL

MEGTECHEMR AL K7 JE 5t H

Auxiliary Fuels for Gas boilers or Gas Engines

Heat Oxidation and Catalyst Oxidation

MEGTEC, demonstration projects in Australia

Jinnian Hotel, Jincheng
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5. &1

I=H

ST CI=

SFR

CBM/CMM utilization in China

u
S
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TN AN AT

S
T T T AT AT AT AT ATSTAT

AT AT T AT AT T AT AT T AT

Turbine
LN

Condenser
Wikkas

Generator % 4l

Air coolers4
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Na—

VOCSIDIZER ™

Kl MEGTEC/A #]VOCSIDIZERFI#4 B 5 T A J5 7
Fig. construct and working theory of VOCSIDIZER
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ST CI=

SHR

CBM/CMM utilization in China

o MRS
0 Liquefied CBM

1_TTUIRT T K
|- 1 S

BT

P v B R = AL T
Yangquan LNG factory (building)

Jinnian Hotel, Jincheng
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5. s E IR IR SFIFE -
CBM/CMM utilization in China
V5 2SR FH o 4k New field
0 HESRKRE O CBM-fueled Vehicles
0 R ER 3 Compressed CBM
o HESWAL A Ligquefied CBM
O 3B R R  Ventilation Air Methane
O AR FE 1R J Low concentration CMM
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6.2 ST % FI SR B =

6. Policies for BM/CMM Recovery and Utilization

(1) BN RELFHEK
20054F#E, EREFRMEIVZESH TR 24 H,
HEA KA TFRGHERIE, IEEHIFESE3IF3IE

I SR BT PR EN 15— 207 / i
L 7G407T / Mi; ZEHERG60T / I

VY

(1) Economic policies for coal mine safety

Central Government provides 3 billion RMB for coal mine safety
projects each year, most of which is used for mine gas recovery
projects.

Coal mines can collect 15-20 RMB per ton of coal from coal sales for
mine safety projects. 40 RMB in Shan Province

Jinnian Hotel, Jincheng 38
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6. Policies for BM/CMM Recovery and Utilization

(2) BUFF PG BUIR

R A FUR B B S (ZHB200565F B AR AT
A0, 2570/ FLA)

1 RIBEZ0. 270/ R BEESR (hdl) fENER SR AL
1T AN

Higher price of electricity generated by use of CBM/CMM, 0.25
RMB/kwh over regular price of electricity with de-sulfur system

Subsidy for methane recovery: 0.2 RMB/m3

Jinnian Hotel, Jincheng 39



7. W=

SCDMInH
CMM CDM Projects

s HI[E

s HI[E

= 2R

= KK

E L+
/B/R

CDM e

 RANEIEIR A

=B

SR &S
. T@%ﬁ%iﬁ

B

= China CDM Management Methods

= Priority area for CDM
= Energy Efficiency
= Renewable Energy
= CMM

Jinnian Hotel, Jincheng
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7. EESCDMInH
CMM CDM Projects

CMMIi B 5] ACDMML I 1) 85 B2

G HE I

RGN

S 22 4

PRAFAR A = R FY RS2 S BT ACR FH AR
SR 7 [ B8 48 S

Benefits and Targets of Coal Mine Methane CDM projects

New energy source
Environment Improvement
Coal Mine Safety

Development of cost-effective technology for methane recovery

Financial assistance for CMM projects

Jinnian Hotel, Jincheng

41



7 . *% J% /_=(t C D M Iﬁi E ﬂ%’l’&ﬂﬁ?—
CMM CDM Projects

#i152008F10 H 8 H , [H K & e Ze C & e X I J=
A Rk 5 F) FHCDMIR H 35564 .

£ 200811 H28H, 11/MKEESFIH I H fFFEBYE
MR, EHE1IADTH BT

Until Oct.8, 2008, NDRC approved 56 projects for
recovery and utilization of CMM.

Until Nov.28, 2008, 11 projects of recovery and
utilization of CMM have been registered in EB. And
11 projects are being modified.

Jinnian Hotel, Jincheng 42




7. EESCDMInH
CMM CDM Projects

* EEBIEMPIEEZSCOMITH (#i1k20084-11H 28 H )

Table CMM/CBM CDM projects which have been registered in EB (until Nov. 28, 2008)

T H 44 5% L REN T 1]
1 TARIZER . CERED MR B = Uk F 5 H FIIZIE k) R 2008.09.12
2 TR P AR A U 42 M FH R (RHED AIRITEA R 2008.08.22
3 T SCHIEY (RED A IRTHEL "R L SR & A 5 H WEE LG (RHED BIRFTUEAR 2008.08.02
4 Ll 776 A R 38 5 U5 2 W BHR 23 2 W) B TL 3R F 35 B L PG 48 I B A A A ] BH SR 43 A 2008.02.22
5 Ll PG PRI L L 455 R I H FRIEL AR S IR ST 7] 2007.12.11
6 Ll PE AR R BT FH 2 H HIbk BB SRR A PR A F] 2007.10.06
7 TLVG I 55 R ™ BL TR I 55 H FI %R 2007.09.24
8 FESRIENY (BERD A RITEA R 97 TR LK Il B FHORBEME (BEHD HIR AR 2007.05.22
9 FRAREE (BEHED A R THE A A Z S SRS Rl R 3 H FHOREEME (BRHD IR AT 2007.04.07
10 W= RS X E S (CMMD [#7) F A 5% 5 H TER AR 2007.03.31
11 CROEILHEAC IR TR 5 H ZHAEIL . (EED ARRFHUEAF] 2007.02.18
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7 . *% J% /_=(t C D M Iﬁi E ﬂ%’l’&ﬂﬁ?—
CMM CDM Projects

» EREEMRIFES58CDMIHE

VE A DX — = AR S S H

FHIREEME (BERD AR THE A mE R SR AR R e R I H
L1 P 3 1 20 MW 2 SR BT H

PR RS R K I H

PRVRIE R AR I H

= List of CDM Project Carried out by CCII

Huannan Pansan Coal Mine Methane Destroy and Utilization Project

Yangquan Coal Mining (Group) Liability Company CBM Utilization in Alumina
Sintering Furnace Project

Shanxi Jincheng 120MW CBM Power Generation Project

Songzao Coal & Power Co. Ltd. CBM Comprehensive Utilization Power
Generation Project

CBM Utilization project of Tiefa mine area

Jinnian Hotel, Jincheng 44
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8. IR SEIN L =

Conclusions

(D HEIERAEETEE, BRI EARPSE R R, Fl2
HFACERETFLEA, K248 SR 2 S+

(2) JREJRAR LR IR

(3) IR PLATA FH AT 3E DA BL A A A (R e, i I S
W= AR TR SR R e R

(4) I S0 T e (IR B2 A A IR AN AL BB CR

(1) Abundant CMM/CBM resources in China; great progress in CBM/CMM development,
in particular, underground horizontal drilling and surface wells with bilateral branches
drilling technologies.

(2) Rapid development in power generation with fuels of CMM/CBM

(3) Utilization of CMM with low methane concentration and VAM become new is attractive
for investment; It is suggest to establish demonstration projects

(4) Working out relevant regulations and preferential policies for development and
utilization of CMM with low methane concentration

Jinnian Hotel, Jincheng 45
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= For more information, please contact us and
welcome to visit CCII,

s WWW.coalinfo.net.cn

Jinnian Hotel, Jincheng
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