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Experimental study on visualization simulation of coal powder dynamic migration

and deposition in propped fractures
LI Xiaogang',CHEN Hao',XIONG Junya',Ll Yu’,HU Yang’,LIU Jiansheng"

(1.State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation , Southwest Petroleum University, Chengdu 610500 , China ;2. CNOOC
EnerTech-Driling & Production Co. , Tianjin 300452 , China;3. Downhole Operation Company,CNPC Chuanging Drilling Engineering Company
Limited ,Chengdu 610051, China;4.CNPC No.3 Oil Production Plant of Changqing Oilfield Company ,Yinchuan 750006, China)
Abstract:In view of the problem that the dynamic migration and deposition process of pulverized coal in propped fractures and the distri-
bution characteristics of pulverized coal after sedimentation are blocked, the self~developed visualization simulation device for dynamic mi-
gration and deposition of pulverized coal was used to carry out simulation experiments of dynamic coal migration and deposition. Based on
experimental feature image extraction and pixel gray level recognition, a grayscale matrix about the length and height of the visible crack
plate is established, and the feature image is binarized. The ration of the number of pixels (the amount of coal powder) in each grid with a
gray level of zero to the total pixels in the grid “R,” is used to characterize the influence of coal powder deposition in the flow channel of
propped fractures. The migration, deposition and plugging characteristics of coal powder at different positions of the propped fractures with
different displacement and displacement time were compared and analyzed. The test results show that the migration and deposition of pul-

verized coal is mainly carried out in the flow channels formed by the interconnected accumulation pores. Due to the influence of gravity,
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more pulverized coal is deposited in the lower edge of the propped fracture. After the coal powder migrates into the proppant fractures, it
will go through three stages of adsorption on the pore surface, bridging to block the pore roars, and filter cake to block the flow channel.
Coal powder migrates from the accumulation area to the fracture outlet and deposits along the migration path. If the flow channel is not
blocked, the migration and deposition equilibrium state will be reached. When coal powder does not block the flow channel, it presents
“finger deposition characteristics” , otherwise it presents “ massive deposition characteristics”. With the increase of displacement, the
“finger deposition characteristics” tend to change to “massive deposition characteristics”. When the concentration of coal powder is con-
stant and foreign coal powder continues to be replenished, the probability of flow channel clogging caused by coal powder increases with

the increase of displacement and the blocking time will be advanced. In the early stage of drainage gas recovery, it is necessary to properly

control the drainage to reduce the damage to the flow channel caused by the clogging of the pulverized coal deposition.

Key words : propped fracture ; visualization simulation ; pulverized coal migration ;pulverized coal deposition; CBM recovery
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Table 1 Visualization experiment scheme for coal powder migration and deposition in proppant fracture

e PR B 5 8 % SCAEFPRIAR/mm HERRIAZ/mm AEHERL/ (mL -+ min™") HEHRRF E]/ min
1 1 1.18~0.850 >0.125 4 1
2 1 1.18~0.850 >0.125 4 10
3 1 1.18~0.850 >0.125 4 20
4 1 1.18~0.850 >0.125 4 40
5 1 1.18~0.850 >0.125 7 1
6 1 1.18~0.850 >0.125 7 10
7 1 1.18~0.850 >0.125 7 20
8 1 1.18~0.850 >0.125 7 40
9 1 1.18~0.850 >0.125 10 1
10 1 1.18~0.850 >0.125 10 10
11 1 1.18~0.850 >0.125 10 20
12 1 1.18~0.850 >0.125 10 40

(b) HEKA ] 10 min

«

(c) HEBRI []20 min (d) HEBRE [8]40 min
B5 ZFEHE 4 ml/min B B3 % 00H

Fig.5 Coal powder migration and deposition image when pumping displacement is 4 mL/min

(c) HEBRF 6120 min (d) HEBER 140 min
K6 FiEHE T ml/min Bz H TR

Fig.6  Coal powder migration and deposition image when pumping displacement is 7 mL/min

() HEIKEF [8]20 min (d) HEKH 840 min
H7 FEHE 10 mL/min B 432 5 LA
Fig.7 Coal powder migration and deposition image when pumping displacement is 10 mL/min
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Fig.8 Coal powder proportion parameter curve when pumping

displacement is 4 mL/min
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