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Abstract: In addressing the engineering issue of frequent fluctuations in bottomhole flowing
pressure (BFP) during coalbed methane (CBM) well drainage in the Dahebian Block of the Li-
upanshui coalfield in Western Guizhou, a comprehensive study was conducted by integrating
data from coal reservoir parameter testing, 3D seismic exploration, microseismic monitoring of
hydraulic fracturing, and real-time intelligent drainage monitoring. The types and characteris-
tics of BFP fluctuations were investigated, and the formation mechanism of these fluctuations,
as well as the geological and engineering synergistic control effects on inter-well differential e-
volution, were explored. Control measures for suppressing BFP fluctuations during drainage
were proposed, which have guiding significance for CBM well drainage in complex structural
areas. The study revealed that BFP fluctuations in CBM wells can be categorized into four
types: high amplitude and low frequency, medium amplitude and medium frequency, low am-
plitude and high frequency, and medium amplitude and high frequency. Prior to casing pres-
sure manifestation, there were no BFP fluctuations. As gas production rapidly increased and
water production rapidly decreased, both the amplitude and frequency of BFP fluctuations
showed an increasing trend. The instability of gas-water two-phase flow in the coal reservoir,
the "water locking" of low-conductivity fractures leading to accumulated desorbed gas, and the
rapid increase in casing pressure after "gas surging" were identified as the causes of periodic
BFP fluctuations. Severe BFP fluctuations are more likely to occur during the development of
deeply buried, high-stress, low-permeability, and difficult-to-reform CBM reservoirs. In the
early stages of drainage for low-water-producing wells, the daily BFP drop should be reasona-
bly controlled, and more fracturing fluid should be drained before gas production rapidly in-
creases. During the process of increasing gas production, large BFP fluctuations can be sup-
pressed by adjusting drainage intensity and increasing casing pressure. Ensuring the continuity
of the CBM well drainage process and avoiding long periods of pumping cessation during rapid
production increases and stable production stages is crucial.

Key words: coalbed methane well; bottom hole flowing pressure fluctuation; formation mecha-

nism; drainage control; Dahebian Block
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4 IR I B B B HE R i Rz 5 4%

4.1 HE 58 B X H IR R E R B B R

HEJE AT HE R 5 1) 728 Al B 42 5 i B AR 4 =
Eg IS5 0 W R R0 I O A IR
W Bl T 2 R e SR 0 R AT 46 AU

Jir it B SRR T 22 BRI ), B AT B AR T IS O
5 2l W B 38 DR 2l R A R e — E TR R
Sl GRARE A S DR R A T TR 3 B i R R ek
A BRSO AR R T R P 0 Y R AR R R
5 JEE T 1 A S PR T A A R A R TP LK
PRI Bl IR 25 sl 58 B % )2 b K B L K B 3K



92

SRR AN AN e o 4

54

IO ST ARG DB O S 90 8l e R B b sl R A
DCI-1 427791 1 R i R H BRI AUl 7 kPa,
F I L I e s L B B P R R R P s A T
P H AR THERSS 190 d 428 JH IR Ik H ke
i 25 10 kPa, H 5 U 2 A oA * o i A 030 24 30 5
FHAE Je S HE R R ) 4k i O R AL e D SR A

Ji 26 22 VR B IS R H R R L & BRI U R H
Rl i 10 kPa FIER 5 kPa I AT S350 i i s ik
AR G R R IR Z . R R H R IE H 5 kPa
T 13 kPa B 3 BOH R B 0 3h 0 R 4R
(F 10).

—— AR 3500 -

6600 [, . —— JHERRE e TKE 50
WEN ROl - .
Peies | 5.28kPa | G L KEIR=4.57 kPa | iIE H £ 5=13 .46 kPa 1
6400 | | ' i 43000
| i - 40
6200 i -2500 |
: ! 7. 30 ':’a
Z o000 1 pTIT oo T J
H ] ] B
& ! Ir ®
5800 1500 3 L
# . =20 &
- B =
5600 {1000
410
5400
5200 dLoaiil ciih aadd do
190

236

259

HERE [m)/d

B 10

AR IFHER 38 B T DCL-1 I i ik 8 45 AT

Fig. 10  Fluctuation characteristics of bottom hole flowing pressure in Well DC1-1 under different drainage intensities

4.2 HERZELMEXH KR ERNE R

BEJZ A HER I T 10 i 2 P 4 TR B DR
W= AR S K S R S RO R E 1
S R IR AR TR B By A B 1) i
P [ 455 4t 24 2 S O R I I B9 bR [ T K IR b
AR MR T B T T S A R o SOK P A
T AS ARG RE 51 7™ F 14 SR U4k K 807 5 I
DC1-3 H 48R 5 8 R Tk R SO U I 4%

FENE e BN e O | i o A o WA e
555 K] 5 B R I Al HER & 569 d
DCI1-3 FHAEAAGAE 2 b, 45 5 31 18] B i 7™ i ek
R IR IR T L U Sl i EE A R K5 R T
G AR HER 0 R T T T R = A5 AR B K,
(L U s 302 sl AT K A e L LS 2 4R g 7 o
e B R JRE L A8 b TR (B 1 D).

1950 N w0
—— FRE —— PEK —— e |
i m AU PigE s DCL-33F HR569d |-
fFRMEE pdaaasatiid
1900 -
g 'Q 120 %
£ 11
-4 E ;
E 1850 i\ﬂ—ls @
H A L
- =zl B
£10 2
1800
15
1750 - “ - 1700 g
12:00 16:00 20:00 00:00
I&F []/(h:min)
F11 HER LR DC1-3 I Uit & 8 3 1 5% i

Fig. 11

The influence of continuous drainage on the fluctuation of bottom hole flowing pressure in Well DC1-3
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