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Evaluation of geological engineering factors for productivity of deep CBM well after
fracturing based on grey correlation method
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Qingdao, Shandong 266580, China)

Abstract: Coal-bed methane reservoirs are characterized by low porosity, low permeability and low pressure, making their
industrial exploitation primarily reliant on techniques like hydraulic fracturing. Currently, more than 50 percent of the gas wells in
the Shizhuang block in the Qinshui Basin currently produce less than 500 m*d of coal bed methane. However, the increase in
production after gas well retrofitting has not been ideal and the main factors affecting gas well productivity remain unclear, directly
impacting the overall improvement. To address this, the degree of influence of geological and engineering factors on fracturing
productivity in coal-bed gas wells is described using the gray correlation method, and the main factors controlling gas well
productivity after fracturing are analyzed. A correlation mathematical model between the main control factors and gas well
production is established using the Pearson correlation analysis method to predict gas well productivity. The reliability of the

prediction model is verified through gas well data validation. Furthermore, a classification decision tree is established using the
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chi-square automatic interactive detection decision tree method, in conjunction with gas well productivity data, to understand the

impact of geological and engineering factors on gas well productivity in fractured wells. Under high gas content conditions,

engineering factors have a relatively small impact on the productivity improvement of gas wells. However, as the gas content

decreases, the impact of different engineering factors on the gas well productivity gradually increases, which helps optimize the

main design parameters such as displacement, sand volume, and total liquid volume, enriching the evaluation methods for post

fracturing productivity of coal seam pressure.

Keywords: coal-bed methane; grey correlation method; fracturing effect; K—means clustering algorithm; optimization of fracturing
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Table 1 Coal reservoir parameters of Shizhuang block
MR GEE mRE BEEEIE BB/ LBRRE,  fBIZE S . oy BRI/
= m m (m’t) (t/m*) 107 pm’ % MPa T ¢ T (Z&/em)
35 651 621 13.69 1.58 0.21 ~ 0.60 4.53 3.21 MRS MRS 6.2
155 742 493 13.38 1.60 0.14 ~ 0.46 5.17 4.26 R Wb e A 7.1




20234F
13 Ha

FLFEA, 45 TR OSSR A M EERZ SO R e i TR R 435

2 ASFERER T N RPN ik
21 REXBHHH®

2.1.1 R

BT XHRE I RER R I ZR A AT IOR,
IV Q S8 I Rr b TR A g 1
DB ™ RE it , B2 1 3 o TR S RO IR Z RO
7 RERE M ) BUE B QIR BE , I B 1™ RE R i) [N
EN IR

JR AR ZR GE BRI i T AR G P A% R ) R B
EE Ay AL SE NI 2 TS N S ol
R AE R G0 e i 18 AR R 28 A — i, D 2 S B
JER 5 B2 Z W 25 SGHRBE /I o SRR OM AT B ST E 2
A, AR e BHAB R R 25 O R R B
PRI W AR RS ol K8 I 2R K 1 SR
JEAF SRR Z) R RSB UA A 1 A R Z
] B SRR L, 2 WS WSO 7 RE AR i PR 3R

2,12 HHE BB

S AT R ST RS 7 RRRCR AN B R ()2 )2
B SR B E R A AR RO T R
WA (32 5 ) SO0 St TR0 TR RD I
ORISR G TR X %), R
FH R 20 ST 5 7 Rl B 0 DR 356 1 DG (P 1)

DR (IS IS , A IR RE DR 2 R 95 47, L
R AE Y510 «

(XD} ={X0X,@).X, 0} D
KA X, (7)) R mxn QERE I 5 i B2 SRR =1, 2,
3,0 msj RSP RN R j=1,2.3, - no

Fofi 15 2% (522 FIRE IR 3B T A %3

Wi 43 i 241
v

| musgamE—am |

LIRSS )y TR

Fig. 1  Calculation process of grey correlation analysis method
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Table 2 Correlation of geological parameters with
production capacity
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Fig. 2  Fracturing effect evaluation method based on Pearson

correlation analysis
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