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Impact of new coalbed methane wells on old well productivity
and its controlling factors:
a case study of Shizhuangnan block in Qinshui Basin
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Abstract: To address the issue of uneven productivity release in the Shizhuangnan block of the Qinshui Basin,
the initial well pattern is optimized through horizontal well infill to enhance reservoir utilization. However, frequent
occurrences of drilling mud and fracturing fluid migration to neighboring wells have resulted in varying degrees of
effect to old well productivity. Based on the coalbed methane development in the Shizhuangnan block, the study
analyzed the main causes for well-to-well interference and its impact on productivity. From the geological and engineering
perspectives, countermeasures and suggestions on well deployment were proposed. The results revealed that
staged fracturing of new horizontal wells is the primary cause impairing old well productivity. The proportion of
wells affected by drilling is relatively low, with poor productivity recovery efficiency. The impact from fracturing

is predominantly concentrated near the wellbore ( minimum well spacing <120 m). The minimum well spacing for
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fracturing-affecting wells generally ranges from 120 to 300 m, with impact observed at burial depth between 550
to 900 m. The abnormal production in affected wells is characterized by the height increase in liquid water column.
Some old wells, with a minimum well spacing of less than 150 m or developed tectonic coal, experience black
water production and pump shutdowns. Wells with these issues exhibit lower recovery efficiency. While the production
can be significantly restored by manual real-time unclogging, failure in unclogging results in a substantial decrease
in gas production. Old wells affected by new well fracturing are distributed in the perforation direction of the horizontal
section of new wells. Geologically, the distribution is mainly controlled by the anisotropy of horizontal principal
stress. There are two propagation mechanisms depending on well spacing: hydraulic fracture communication and
fracturing fluid front propagation. The horizontal stress difference in the coal reservoir of the Shizhuangnan block
ranges from 5.5 to 13.5 MPa, with the average horizontal stress difference in the fracturing-affected wells greater
than 10 MPa. Under high horizontal stress differences, the strong orientation of hydraulic fractures disturbs the
fluid field of the old wells. To mitigate the impact, the deployment of new wells should maintain a minimum well
spacing of over 300 m to the old wells and avoid faults. In areas with high stress differences, temporary plugging
and diverting fracturing, reducing spacing between clusters, and enhancing stress interference between fractures
can be employed to mitigate the fracturing impact on old well productivity.

Key words: coalbed methane; horizontal well; horizontal stress difference; well network infill; Shizhuangnan

block ; Qinshui Basin
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Fig.1  Geographical location of the study area
in Shizhuangnan block, Qinshui Basin
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Fig.2  Productivity characteristics of typical affected wells in Shizhuangnan block, Qinshui Basin
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Fig.3 Impact mechanisms of infill wells on old wells and their effect on productivity recovery rate in Shizhuangnan block, Qinshui Basin

IR TRNER I 28 7 BEMK S AN S i JOROR ™t RURETJR BR I A 82 5 A BT U0 RO A i 27
HA I 0 A N R R SR = BRI R T HR AT R S 2 B 1 3 0 vy, W7 J= 1)
M 80% , MM KA = Hh (FRAK) SRARENUEAN APl BEdON R R R A SR T i, S2pr Bl
TSI R B AR BRI B R R BER i TSRS T B A e BEPT LS FL 7 1), A
KA R AL 2 B B R W LR A TR RET™ XSRS R T 2 3, R AL

RIS 80% ., B K HSE 4 B /N RN T 150 m, & /0 50K
. N . AR T [P A8 HEE i/ DR Z) 190 m(E 4)
3 A TR R i ()

HORT 1 SR 404 S BE 0 5 L%
I 5 FE LN B R SRR A I S I FRELA Y I B 5 1 AT B (s P
IR TARAR LT, A MIER A SO R R e A TE R IR AT IR (17 )2
SR B S IR NI A T 20~380 m W) RIS IR 77 1 R0 1 28 1 b 1 )
Z I8 B NS N T 120 m (O ROERBE R R OK PR R (o) JER/NERLT)
#1993 m) Mk ZERLEI RN
120 m(76%) . RIERTADC R MR A b ot o | BT SR
IR R B R ELHER ST K, R A o |
RS TR R AR Sy 3008, SPRRE L |
BT AR B (T 0.1x10°° pm?) 7% M
ORI ] % B (5 HE T 409 ) W), 4032 37 9 b 0

I B PRI S T, b5 K e TR R T T
e R AT 17 3 792 5 03
(/NTF0.1x107° wm®) HAG 3 ok Asm 2, LA AR F Pl 4 0K A il P e DX U8 I

AN FRIZERHER 57 fie /N 0 A

Fig.4 Distribution of minimum well spacing for different types

PRZLLERIRE N £ (5 R T 80%) , I HER 7+
BRI JEE Eﬂﬁfg%{%ﬁ%( %1 )o of abnormal drainage and production in fracturing-affected wells
\in{ﬂ[X*@i%jﬁﬁJ\%ﬁlﬁ Bﬁﬁ%ﬁ%%%?ﬁ@*ﬁ?@ y A IE] of Shizhuangnan block, Qinshui Basin

R 1 PhKE MG M X 85 A 12 AR OKIR R EN R E B F AR S8

Table 1 Parameters of strata surrounding wells with cement slurry intrusion
and liquid level rise in Shizhuangnan block, Qinshui Basin

5 B/NMFE/m W BER/107 um? LB/ % BERLE 5 %

A 73 KK RA 0.708 4 0.073 5 50.00
B 67 KIEFAZA 0.417 4 0.117 9 43.40
C 109 VST AFIN 0.169 1 0.214 7 70.21
D 119 YT [ 0.088 9 0.015 8 16.80
E 108 VR [ T 0.060 0 0.031 4 17.52
F 112 YR ] T 0.023 9 0.055 6 5.77
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