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Hydrological control mode and production characteristics of coalbed

methane field in Shouyang Block
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Abstract: The relationship between groundwater replenishment, runoff and discharge to the coal seam affects not only the degree of coal-
bed methane (CBM) enrichment, but also the gas production characteristics of CBM wells. In order to identify the influence of hydrogeolo-
gical conditions on CBM enrichment and gas production, the No. 15 coal seam in Shouyang block was used as the research object, and
based on the ion test data of drainage water and underground water potential, the relationship between chemical characteristic parameters
of drainage water, underground water potential and gas content was analyzed, combined with the hydrological control gas effect, and three
types of reservoir control models were proposed. According to the water production, gas production curve shape and genetic mechanism of
CBM wells under different reservoir control modes, six production control characteristics are divided, and corresponding development sug-
gestions are put forward. The results show that: hydrochemical characteristic parameters and groundwater potential are significantly correl-
ated with gas content. That is, the greater the mineralization and metamorphic coefficient, the smaller the sodium-chloride coefficient, car-
bonate equilibrium coefficient, and groundwater potential, the higher the gas content. Hydrodynamic force controls the escape and accu-
mulation of coalbed methane by hydrodynamic dissipation, plugging and sealing. In the reservoir area controlled by hydrodynamic dissipa-

tion, low gas content is the main controlling factor of low production of CBM wells, and the development risk is high. In hydrodynamic
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plugging control areas, the water production of coalbed methane wells is generally large. Among them, strong hydrodynamic, low per-

meability prone to high water production and low production gas wells, not recommended for development; strong liquid supply capacity

and low permeability are prone to medium water production and low production gas wells, the effect of reservoir reconstruction determ-

ines the feasibility of development. High production of water and gas is easy to occur in areas with high permeability, so the continuity of

drainage should be pay attention. In hydrodynamic closed reservoir-controlling areas the water production of coalbed methane wells is

generally small. Among them, low permeability reservoirs are prone to low water production and low gas production wells, so attention

should be paid to the effectiveness of reservoir reconstruction; in the areas of high permeability reservoir, there are generally medium-high-

yield gas wells. The continuity of drainage and production should be maintained as much as possible to reduce reservoir damage. The re-

search results can provide theoretical guidance for the deployment of CBM wells.
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Fig.1 Floor elevation contour and production characteristics distribution map of No. 15 coal seams
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Table 1 Study area No.15 coal drainage water ion test results

BH S - i e B/ (mg L)

BH i F E/ (mg- L)

Bin=2 FAEE/(mg L) KRl kS
Na” K Mg* Ca> cr SO} HCO; co?

SY-3 108674  103.39 7.70 37.66 1188.12 0 829.26 8.27 3261.14 NaHCO, BRmIX
SY-4 240653  479.10 3729  129.08  4021.10  2.18 701.18  12.64 7789.10 CaCl, WX
SY-5 795.58 22.55 2.56 14.78 644.59 174 1096.16  7.32 2585.28 NaHCO, BRI
SY-8  1168.61  101.38 6.72 4387 127476 2342 77807  11.60 3408.44 NaHCO, X
SY-10  325.87 1.90 2.09 16.36 231.82 0 471.66 8.57 1058.27 NaHCO;, X
SY-11  783.81 475 3.44 21.38 514.99 0 1011.17  59.97 2399.51 NaHCO; X
SY-17 205938  167.79 1820  74.64  2926.89 0 594.37 0 5841.27 NaHCO, BRIX
SY-18 2041.64 102991 6131 15295 3971.17 0 309.52 0 7566.50 CaCl, WX
SY-7  1592.58 5.47 5.52 18.31 1819.60 456  1186.01 2323 4655.29 NaHCO, R IX
SY-12 2108.75  951.86 3936 17742  3425.63 0 554.76 0 7257.78 CaCl, WX
SY-13 193409 61534  31.89 11751 308424 541 681.37 0 6469.85 CaCl, WX
SY-14  1286.01  406.74 2837 9040  2256.09 0 448.19 0 4515.80 CaCl, T X
SY-15 172465 35834  17.63 5452  2821.87 0 679.83 0 5656.84 CaCl, T X
SY-16 241097 40721  33.67 16219  3962.96 0 381.36 0 7358.36 CaCl, X
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Fig.3 mineralization contours of No.15 coal seams
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Fig.4 The relationship between hydrochemical parameters and gas content
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Fig.5 Pressure contours of No.15 coal reservoir
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Table 2 Chemical characteristics of drainage water in different hydrodynamic zones
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Table 3 Mechanism and enrichment degree of

hydrological gas control
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Table 4 Gas production types and formation mechanism of coalbed methane wells under different reservoir control modes
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Table 5 Characteristics and cause analysis of drainage curve of typical wells under different reservoir control modes
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IV SY-3AHT Zit7™/k3 267 m®, V¥ H ™Kk &23.21 m¥d, BRI N10.72 M, ARG LITERUE N, BB N0.18x
T H PR EE328 mYd, TFIRHERIG162 AW/ ELEE K 107 um?, AL TERWIX; BIAKHMARESTR, WEERT /KRR,
JEWAER, EREWR LTS8 MPa, PRGER TR, H  BEWIERERER, EEEK, SEHER BRI S5,
FERE400 mY/dZE AR, ERELE0.2 MPaZi T PSR K, @A = B R 5 P S AR -

Vi SY-19MART ZHFK113 m?, FH HFKER0.97 m¥d, ¥ &RENI2.91 m'ft, BHASHLITER BV E, BERN
B H P29 m¥d, JHAHERIG181 dA; HERWEIES, 0.04x10° um?, A THRRIX; TTESKRNG, BBRAL, k"R

VI ERYIBDN, MESNRIE N, ERS RN EiESEE, KEARE, mREgE
Ak RN, AARRE
SY-4ULAHT 21727k 196.09 m®, P34 H Pk f1.12 m*/d, FRIEN13.99 m'/t; BALSSHI LIS T, BB HR0.27x
S H AR 1209 mYd, FFAHERIG175 ARG BRI 107 pum?, ZETHRRIX; TRAKRNGS, BEAS, G
EIEJG, MIEFE0.4 MPaJF A=<, BHNAFINEMLL 774 m¥/d, #eHL, JERT, AE4ERMR S A=A
SIRIFEREE 110 mAt, EHEEETFE0.05 MPa, H =<k
FELEL 000 m*/dAE A
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Table 6 Suggestions on development measures of coalbed methane well
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