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Assum
ing conditions: 


CSG reservoir is flat;


Thickness of CSG reservoir is uniform

;


Boundary of CSG reservoir is closed;


Isotherm
al during CSG reservoir depletion.

Fig.1  CSG reservoir m
odel

Results and discussion

Fig.3  Variations of reservoir pressure and BH
P

Fig.4  Variations of pressure differences
Based

on
the

production
data,

the
CSG

recovery
rate

during
production

can
be

com
puted

as:
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In
accordance

w
ith

the
Langm

uir
curve,the

gas
recovery

rate
can

also
be

calculated
asfollow

s:

If
applying

Eq.(2)
into

the
process

of
gas

production,it
m

eans
P

(abandonm
ent

pressure)
becom

es
a

dynam
ic

reservoir
pressure.

Theoretically,the
gasrecovery

based
on

the
production

data,w
hich

isbased
on

the
Langm

uircurve
are

equal:
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Solving for the dynam
ic reservoir pressure, it is expressed as: 

For
the

pseudosteady-state
flow,

the
deliverability

equation
in

m
etricunitsisasfollow

s(Liao
2012):
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Solving for the BHP,
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W
here

R
isexternalradiusofdrainage

boundary,m
;h

isthicknessof
CSG

reservoir,
m

;
ρ

is
density

of
coal,

t/m
3;

Q
sc

is
total

gas
production,

m
3;

P
is

reservoir
pressure,

M
Pa;

P
L

is
Langm

uir
pressure,M

Pa;P
cd

is
criticaldesorption

pressure,M
Pa;P

w
f is

BHP,
M

Pa;q
sc is

gas
flow

rate,m
3/d;K

g is
gas

perm
eability,m

D;T
is

coal
seam

tem
perature,K;

rw
is

w
ellbore

radius,m
;

s
is

w
ellbore

skin
factor;μ

g isgasviscosity,m
Pa·s;and

Z
isgasdeviation

factor.

(4)
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1)
There

are
sim

ilar
variation

trends
betw

een
the

reservoir
pressure

and
BHP

w
ith

calculation
thatboth

show
ed

a
slow

-fast,
and

slow
variation

pattern.W
hile

the
BHP

in
practice

isevidently
low

ercom
pared

w
ith

BHP
w

ith
calculation

.
2)

There
are

sim
ilar

variation
trends

betw
een

the
pressure

difference
w

ith
calculation

and
gas

production
rate.

But
the

pressure
difference

in
practice

isevidently
highercom

pared
w

ith
pressure

difference
w

ith
calculation

.
3)

The
controlling

ofBHP
ofW

ellX1
should

adaptthe
variationsof

reservoirpressure.
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Fig. 2  Gas and w
ater production of w

ell X1 in Q
inshuiBasin. Ⅰ

Single-phase w
ater production stage; Ⅱ

Tw
o-phase gas-w

ater production stage; Ⅲ
Stable gas production stage; Ⅳ

Declining gas production stage.

Introduction
Coal

seam
gas

(CSG)
is

know
n

as
an

im
portant

unconventional
naturalgas

resource
and

the
m

itigation
and

utilization
ofCSG

can
significantly

reduce
the

gas-related
m

ining
hazards

such
as

gas
explosion

and
gas

outburst
and

reduce
greenhouse

gas
em

ission.
The

dynam
ics

of
reservoir

pressure
are

key
factors

in
determ

ining
the

effective
desorption

range,the
interw

ellinterference,and
gas

productivity.The
objectivesofthisstudy

are
to

establish
a

m
odelto

calculate
the

dynam
ics

of
reservoir

pressure
and

bottom
-hole

pressure
(BHP)during

CSG
production

and
on

this
basis,to

analyse
the

influences
of

reservoir
pressure

dynam
ics

on
CSG

production.
Firstly,a

new
m

ethod
w

as
proposed

to
calculate

the
dynam

ics
of

reservoir
pressure

w
ith

considerations
of

CSG
sorption

and
production

data.
Then,

w
ith

the
deliverability

equation
under

pseudosteady-state
flow,the

variations
ofBHP

w
ere

analysed
and

com
pared.

M
ethods

CCSG A1 Posters 2016.indd   3 11/08/2016   4:46 PM


