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|. Resource

® < 2,000 meters: 36.81 trillion m3

® 8 basins (>1 TCM for each): 2.8
TCM, accounting for 76% of
China, mainly distributed in the
middle and west of China.
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China's CBM resources distribution
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CBM distribution properties

China's CBM resources distribution

® Northeast and Northwest: low histogram (108 m?3)
gas content and small scale PEGR TR S A BT (LT
® Southern China: limited scale
and dispersed 120000 Yo 10352 ;%gﬁgg
® Northern China:stably ol Ml G & = —
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® High rank: 7.82 TCM, 29%
® Medium rank: 9.52TCM, 35%
® Low rank: 9.98 TCM, 36%

BHREN & 5= —:
® WM. 7.82F51Zm3, 29%

® FfEH: 9.52731Zm?, 35%

® 1KLEM: 9.984Zm3, 36% Distribution of high, medium
and low rank CBM resources
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Il. History %RH1E

® since 1980‘s, more than 30 targets evaluated
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China's main CBM ground exploration and development blocks
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® 1989: CNPC kicked off R&D project
® 1996: CUCBM carried out CBM survey
® 2006: CNPC, JAMG stepped into CBM commercialized development
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China's CBM ground exploration and development stages
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® 20+ enterprises ® 20% K EH WA b FE N IR
BSEIRIT K

® IT10FTERL, 8FKEWHIHMN
® 38 professional institutes & agencies HI P AE R
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® 10 colleges and universities
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lll. Policy support

Price preference

Yrg i

The CBM price based on the market
IR REN, BetTRIThERE, BEXARY (EE (1997) 85)

Tax preference

Bl L 2

Import duties and VAT shall be exempted for the equipment of CBM
“refund after collection” of the VAT

5EESHRPBE RAER DB ED (MR8 (2006) 13%5)
SEATHREBISGMAEFRBUR (M8 (2007) 16%5)

Development
subsidies

FER AN

0.2 RMB/m?3 (pure volume) subsidies for CBM

R0 270/ 7B (Frél) FraEdE TN (W E[2007]11145)

Power subsidies

0.65 RMB/m?3 subsidies for CBM power generation

R AN WES K BAN0. 6570/ (RBkgedR [2007] 7215)

Rovalt Deduction and exemption of exploration right and mining right fees
Y before 2020; Resource tax free currently

RIREH 20204 RIS BURE A S AR AUE A 3%, B AERRIESL (B [2007] 16%5)




V. Industry progress  F=dli#RR

e Wells: 15,000 B 1F20144E N, 42 E B
® Proved Reserves: 626.6 BCM
e Productionin 2014: 3.7 BCM i E62661277, 201457 H37
e Cumulative Production by 1275, Birr2E1504¢
2014:15BCM
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China's CBM industrial progress
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V. Utilization S=aflH

® pipeline, LNG, CNG

® residential /industrial,
vehicle, chemical, power
generation

o ShEa: BiE. LNG. CNG
o Hi&: BERERITIBE. KEBRE.
HILEEN KH

Resident gas
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? |. Proved reserves and production fi#~==

® Proved reserves(by 2014): 386.7BCM  BIE2014F)R, HAH R THRY

® Production(2014): 1.37 BCM
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Proved CBM reserves over the years
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Proved CBM annual output over the years(MLR)
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Present production: 5.1 million m3/day H Bl B ™=/ <5107 75
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Il. E&D technology series EHFFEZEERAREER

® 3-D seismic ° Eéfﬂﬁ%
® cluster wells ® FERMAAF
® hydraulic fracturing ® KA
o P . . o Ik JIEHIREHAR
ressure-controlled fine drainage
. o “KEES. SMEH. £
® |ow pressure gas gathering SEAVEE R . ARk kb E

Well site map of Qinshui Basin cluster well
. Ground construction layout of Fan Zhuang block
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IIl. CBM standard system #EESIREFR

® Compiled 160 standards for CBM
2 I R = SR 1HE 1607

CBM standard system framework

RS ARk AT Some standards and specification
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V. Team Y5 AR R

® 3 professional companies(2000people) SAENAT (2000 )
v" Huabei Oilfield Company Wb, BRI
v' Coalbed Methane Company Limited
v Zhejiang Oilfield Company 3INBMLRF SN (150 M)

® 3 professional research institutes(150 people) WA E 5 TR

v CBM National Engineering Research Center
v" RIPED-Langfang
v CBM Research Center of Huaibei Company
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Coal Bed Methane Exploitation Pilot Test Base, (
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® Lead 5 national key CBM projects
and pilots

® Conduct CNPC CBM Ré&D
projects

® Covered CBM geological
evaluation, well stimulation,

surface facilities, economic
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evaluation, HSE, etc.
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® 9O self-operated projects | RS IR ,.ﬁ

v'Qinshui Basin and Ordos Basin

v'5,738 wells with 4.5 million m3/d

® 9 international cooperation projects

v'Qinshui Basin, Ordos Basin, Junggar Basin

etc.
v 200 wells with 0.6 million m3/d

o INEETMHEMTIAKKBREAM; Tk
Bi3k57380, H=S45057%
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China major CBM block distribution
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e Depth: 240-809m(3 #):; 400-900m(15 #)

e RO: 2.6 -3.8%, anthracite
e Permeability: 0.01-0.5 md

e Proved reserves: 35.2 billion m3

R 3*240-809m, 15%%£400-900m

M. Ro 2.6—3.8%, il
BIEZ: 0.01-0.5md
ARG E: 35225

> . Case 1: Fan Zhuang block (High rank)
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» Development status

® Productivity:800 million m3 /year

® Production(2014): 600 million m3

® producing wells: 761
v" 708 vertical wells:1,800 m3/day /well
v" 53 horizontal wells: 7,000 m3/day /well
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Ca > Technologies FEHRFLER

® Experimental test o SEISPIAF M F P B
® Sweet spot forecast o i mXTMEAR

® Well bore trajectory optimization o HHHTMUBAR

® Horizontal well drilling and completion @ KFPH4E5EHFEAR

® Coal seams protection o BRI HAR
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Trajectory design, drilling and Forecasting technology for high
completion technology of horizontal well permeabil ity gas reservoir
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Case 2: Baode block (low rank) IRIE(RIEMN

» Basic data

® Depth: 300-1,200m.

® Ro: 0.45-0.9, gas coal, fat coal
® Permeability: 2.5-12md
® Resource: 98.3 billion m3

R 300-1200m, j}
BH: 5. L, @

BiEZE.: 2.5-12md ®
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» Development status Fr & IR

® Productivity:500 million m3 /year FERESIZAL K/, 2014F=E3(Z

® Production(2014): 300 million m3 MFEK

® producing wells: 673 vertical wells, EEHBOBEH, EHEHAME
1,300 m3 /day /well 200075
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» Technologies FERHRF ZFAK

® Sweet spot forecasting B R X TR

® Cluster well drilling FEERMRHEHHER
® Eccentric wear prevention B ke BE R

® Automated drainage Ba{LHESRFE AR

® Produced water treatment K7k A IRR AR

Water treatment station Well trajection of Baol-3
KA IR g {R1-3 1A 3 I S ik
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|. Challenges
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Challenge 1 - Geology

@® Three intensive tectonic movements in

Northern China
@® Tectonic coal accounting for a quarter of

the total resources
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Tectonic Coal with Different Structures
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Tectonic Evolution Scheme of
Craton Basin, Northern China
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® Porosity : less than 5%; LB — A ES%, HiE@EtRE, ##

Connectivity : poor, cleats mainly e URZE
BEE0. 002~16. 17 md, F#I40. 97md,

/NTF0. 1md535%, 0. 1~1mdH] 537%

filled by minerals

® Permeability : averaged at 0.97md;
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The actual measured porosity of Qinshui [R5 BpEFL BiaEFL 74k 8] FL

basin(< 3.5%, bad connectivity)
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Challenge 2 - Technologies

® Low cost

® Applicable to specific targets
® [arge-scale application

e.g.

v" mono-lateral horizontal well drilling
with screening pipe completion

v low volume pad
fluid fast flowback fracturing
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Fracturing Stimulation Test in Horizontal
Well along Roof and Floor
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Challenge 3 - Environment

® Drilling and fracturing fluids during
development

® Produced Water, estimated volume
of 8,000 m3/d of total wells domestic.

® |Enforced the newly revised Environ
mental Protection Law of the PRC O
nJan. 1, 2015

PhaR3: FHLR
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Il. The Way Forward FEEE

Facing demand-supply gap and environment protection pressure in China,
CNPC will further promote the CBM development for energy structure
optimization and greenhouse gas emission reduction. We will keep on
enhancing technical breakthrough to realize stable development of CBM
business and are willing to cooperate with all interested companies from
energy industry to face these challenges, to speed up CBM E&P and meet
natural gas demand in China, that will contribute to global gas industry as

well.

PEXRSHFIFBHRREL, MREEHDHERX, RESALXFABHTHERENE
Rt WINESRSERR; AYBVBRESHNHIR. NEXSHE. ERMFA R
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R &HRE, HRESFEE & R M ST



Thank You !

http://www.cnhpc.com.cn
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