Tipikal kurva produksi CBM dan ECBM
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Handbook of Energy and Economic Statistics of Indonesia, 2012
+ Coal resources: 120 billion tones
+ Coal reserves: 28.017 million tones

CBM Production

1 Proses “dewatering”
> Proscdur standar yang dilakuian

2 Injeksi CO, ke reservoir CBM
v Meningkatkan produksi methane: GO, enhanced coal
bed methane recovery (CO,-ECBMR)
v Sebagai salah satu opsi menyimpan CO, di formasi

geologi: CO,~geological storage

Tipi<al kurva prodksi CEM dan CO-ECBMR
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Road map pengembangan CBM di Indonesia
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Matchstick geometry representation of a coal seam

a. CH, primary production scheme: a.l initial
condition; a.2 increasing offective stres
by drawdown pressure and it’s  resulling
decreasing aperture width thus permeability is
decreasing; a3 CH, is desorbed during
drawdown pressure resulting matrix shrinkage
and finally permeability is rebound at certain
pressure. b. ECBMR by CO, injection scheme:
b.1 initial dition; b.2 ility reduction

caused

caused by CO, sorption induced-strain; b.3 when
€O, is injected into cosl reservoir, push back

phenomenon is occurred and resulting rebound
permeability (model was drawn based on Seidle
etal. (1992); Shi and Durucan (2005).

Coal & CBM resources and CO, injectivity in Japan
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Coal seams as CO, geological storage

Q Primary CBM production

U Injection of CO, into coal seams:
v Give added value of enhanced coal bed methane recovery (CO,-ECBMR)
v Safe and permanently storing CO, over geologic time

0 Geological storage (GS): an option to store CO, storage in large enough quantities over

g

Development of stable, affordable and
environmentally friendly in term of natural resources

long geological periods of time

Anggara ctal., 2013
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Mechanism of gas transport in coal

Increasing Magnification
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Diffusion through Fluid Flow in the
the Matrix and Natural Fracture
ic Network

King et al., 1986
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Potential of CO,-ECBMR location
‘~ Feasibility studyJ

Primary CBM CO,-ECBMR

o suitable gascontent n €O, emissions sources
o adequate permeability o existing support facilities
o ability to dewater the formation o basin maturity
> suitable coal geometry  seismic activity
o simple structure, homogeneous, laterally

continuous and vertically isolated coal seam
5 adequate depth
5 coal rank

Location

(1IPCE, 2005; Anggara et 3, 2010]
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Dependence of CO, swelling on coal properties
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study
O Battistutta et al, (2010)
Day et al, (2008)
Dayetal, (2010)
Day etal, (2011)
Durucan et al., (2009)
\ m: Levine (1996)
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Individual sample > different components of the coal swelled to varying extents
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shows slightly linear decreasing trend with increasing rank

h.v.b > scatter data-> in some rank ranges, the maceral
composition seems to be dominant (Busch and Gensterblum,
2011)

vitrinite and liptinite=> decrease density - tend to swell
inertinite & clay > increase density > tend to shrink
different lithotypes

ash and TOC should be considered

Problem identification

Primary racovery €O, anhanced racovery

To Production
Wl

Q €0, adsorption is higher compare to CH, at given pressure
> to displace CH, (+++)
--> to induce coal swelling: permeability reduction
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1 COECBMR project
—:pipaline

Anggara etal, 2014
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Comparison of swelling behavior as function of coal megascopic Coal swelling Coal lithotype
texture and ages
Linear strain of coal sample block for perpendicular and parallel to bedding plane as functionof CO, injection pressure.
Permian Neogen (Miocene) Pressure (MPa) Pressure (MPa)
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Next meeting: Permeability reduction
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Swelling data Permeability reduction
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Ratio of perpendicular/parallel linear strain

> Non-banded: 1.05
» Banded: 1.28
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Effect on CO,-ECBMR

a: equal to height, width, and depth of coal matrik
l b cleat width ng the matrix block
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Coal type and petrography analysis of coal samples

Group. Group |

Group Il
Megascopic

Dul luster, non-banded Bright luster, banded
toxture
Rank Lignite* Sub-bituminous A*

10056 10194- 12175 12281- 3425 5710 58.41- 108.06- 133.80- 13561-
Depth interval (m)

10193 10368 12280 12505 3595 5840 6005 11005 13560 13745
sample code NBOL  NBO2 NBO3  NBO4  BO1  BO2  BO3  BO4 805  BOG
Total huminite 838 830 814 802 80 796 834 88 798 814
Total inertinite 70 82 96 88 105 106 66 94 122 98
Total liptinite 74 66 66 86 67 80 80 62 68 74
Mineral matter 18 22 24 24 07 18 20 36 12 14




