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Evaluation of Water Production in Coalbed Methane Wells Based on Logging Data
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Abstract: In the process of coalbed methane (CBM) development, gas production is often affected by water production, and the productivity
of most wells with high water production is low. The amount of water production determines the range of pressure drop and methane
desorption area, which determines the level of gas production and the length of stable production period of a single well. Therefore, accurate
prediction of water production is crucial. According to the change of water production in the drainage process and the analysis of curve
morphology, the daily water production curve in the study area is divided into single peak attenuation type, stable production type, and multi-
peak type. Coal seams with different water production types have different logging response characteristics and top-bottom sealing
properties. Coal seams with different water production types have different logging response characteristics and sealing properties of roof and
floor. Based on the key logging parameters which can reflect the water production type and the shale content of the top and bottom sealing
property, Fisher discriminant equation is established to determine the water production type. Based on the comprehensive study of logging
data and dynamic water production data, the calculation method of water production for different water production types is established. The
coincidence rate between the calculated water production of coal seam and the actual water production is more than 80%, which provides a
certain technical and theoretical basis for the exploration and development of coal seam in the future.
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Fig. 1 Structural location map of the study area
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curves in the study area
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Fig. 5 The relationship between the water production of single-peak attenuation wells and the shale content of old roof and floor
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Fig. 6 The relationship between the water production of multi-peak wells and the shale content of old roof and floor

2.3 REERAKIFN T

AN K R AR AR TE A7 A AN TR) F4 3000 H ) 74 i
BRRPE . BT R K R AL G IS K U
LTES NN ER DRI e C/ i B L I VAN /S

0.6

PENIEAL, R TR B KRR 52\ R R S
R, PRI T A RN AR ™ LA, (SO0) e
PR 22 WY ) I 1A T ST
Fisher JI 51l 73 A7 125 JE AR LT 5] A A4S 9 2 1



Faat Hall

TAA, FETIHTORHEN BRSOk 75

HARHE, XPFRAF RS TIAZE C SUN], L
JB A —Fh Z LG " B Fisher F1 51
M PR ISR, ARG R AN =K A (1 7= /K A
flivhr=K . Fisher 5% B S ECRLFE Hb BT 5
Cifg4k . IR BZES ) . BAEZ S50 (642 RD)
TS E (T BHERE S ) o 1Y Fisher 4326
PRECREILER 1.

F1 FXREENSLRBEREY
Table 1 Classification function coefficient of water
production types

Ey el
LIS e it
a 0.157 010 165 0.166 436 954
b 0.083 142 095 0.090 304 068
¢ 4.729 695 022 3.242 494 751
d 0.000 315 517 0.000 303 540
e 0.755 541 338 0.688 756 613
f ~67.463 086 6 ~70.127 772 71

BT R LA LA ST A e ek, AR
(1) SEBRAZEBTH A Il AKX PSR AL, AN
7 KBRS R, PR RE S I AR A
eI B O AR Z GBI 0,, & O, KT 0,
REZI R RIS, 2 Ry 220 H
Q=axH+bxD+cX Py +dXRDps +ex Iy +f (1)
X Q KRBTSR H EAHEEIR, m;
D WIEARIETER, m; Py iR T), MPa; RDy:
A R TR [ B PR, Qemyy Ty R IO 2% 1 4
B a. b, c.d. e, fIHWEIL

Horpr, Wit BB ( Iy ) BRI AKX
e

Iyipg = Toggg X Vsmzm + T X Vs (2)
K TepfCRBTMEE, m; VeupnfARE TR
Vel it, %; VeupmfUCREFETHITE R, %.

A Fisher 73285, A2k RD 522 Tk
e JoT 5 et 43 Sl ko BRI S el ) 5 2 W R A P K SR A T
FliTE, BRI AL K BN A =R

W = 103.3 X RDygy 3% (3)

W, = 46.198 X RDygy 04 (4)
TR KB T 23 30T

Win = 1.6224 X Voo (5)

Wa =0.509 % Vg 020 (6)

A W, W HRKFKE, m'd; w, B PRPEK
B omUids RDyp 9 G 2 R0 1o B . Qo
Vsuzmig N2 e & &, %,
24 RAYREN

FRAE R T2 r= K AT A HdE 7oK &
AT . e A RS EAR A (1) b, 3
ok 0,<0,, FEKERUNZIERT, 55 WHER gl
A2 (K 7).

2 000 25.0

= 1500} 1200
< 1000 1150 2
i r it
g 410.0 %
X 5000 Ven £
i s0 &
0 0
— AN en— A\~ en— o\~ en— AN~V en— AN~ en
—‘vaﬁ'm@l\wwo\ov—‘(\](\lm?m\ofl\w@

77 H#/d
— HfERRE — Bk

F7 A SEHEREIZ

Fig. 7 Well A drainage and production data curve
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