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Experimental study on the composition optimization of
plugging agents and its influencing factors for highly
permeable layers of Bohai Oilfield

WANG Tingting', LU Xiangguo', PAN He', CHEN Yang', LIU Jinxiang', WU Han',ZHANG Yunbao'?,XIA Huan’

(1.Key Laboratory of Enhanced Qil and Gas Recovery ,Ministry of Education , Northeast Petroleum University , Daging City
Heilongjiang Province ,163318, China; 2.Tianjin Branch Company, CNOOC Ltd. , Tianjin City 300450, China)

Abstract: Due to the high permeability and the development of high—capacity channels in offshore oilfields , it is difficult
for the conventional plugging agents to meet the technical and economic requirements of plugging. In order to solve this
problem and plug the highly permeable layers effectively , the composition of plugging agent was optimized and its influenc-
ing factors were studied through experiments under the reservoir temperature condition based on the reservoir characteris-
tics and fluid properties of Bohai Oilfield. Physical simulation and instrument testing was done theoretically guided by inor-
ganic chemistry and reservoir engineering. Considering the curing time, the acid solubility and the compressive strength of
the plugging agent, NaOH, inorganic tackifier and compound retarder were recommended as the best choice for the curing
agent, the tackifier and the retarder. The influence of retarder on the curing time of the plugging agent is the most obvious
compared with the components of tackifier, curing agent, retarder and main agent. When the concentration of retarder is
from 0.1% to 0.5%, the curing time ranges from 5.5 hours to 480 hours.

Key words: Bohai Oilfield ; highly permeable layers ; plugging agents ; influencing factors ; composition optimization
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Fig.1 Influence of curing agent on the relationship

between stress and strain
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acid of various mass fractions %
" J ES i 2
itk oy e lh 2h 3h 4h 5h
5 4233 5791 7640 83.18 90.16
7 NaOH 4597 7432 8139 8927 96.82
13 5171 75.66 83.15 93.02 100
5 4371 6000 7125 7857 89.33
R 7 KOH 4675 71.72 7891 83.71 93.67
13 53.45 73.18 8512 94.58 100
5 4451 59.62 7635 82.03 91.42
7 NaCO, 4935 7752 8263 86.88 9535
13 5653 78.83 89.73  97.65 100
5 5535 7257 81.62 9177 9532
7  NaOH 61.79 73.51 87.97 9832 100
13 62.19 7731 8515 100 100
5 5678 7325 8291 9331 9497
M 7 KOH 62.80 7655 89.18 99.30 100
13 6130 79.53 91.78 100 100
5 5861 75.67 8643 91.74 9557
7 NaCO: 6453 79.63 91.17 100 100
13 7091 8235 9231 100 100

IR AT IR Y, BRI 0T 3 B0, e ik
PR BE R . PR IR TR . M R
RN 7% 13%], 4 h 7 s v ik B 58 458 ),
AR T ELS he
2.1.2 ¥R

2 [ s ] K F) 50 b A4S A e i i df
B0 A RE 58 B & fb SR, TR 2 A W A e pLYG
R0 B T 170 2 708 8 50 B AR S N, S s o FH ]
ARRSF )53 314 22 F120 e

R 751 24 U o b 33 5170 B JBE R W) S 4 24
RE2) P UE H, SHERR S WAL, TTHLEG R
C i) 1 33 700 A5 B e e B 2 s

1.0
0.8
E 0.6
B
-5 04 X _
2l — AL
0a L — BHEAW
1 1 ]
0 2 4 [

B22Z/ %
2 HEREFIXT R - R 5k R AR
Fig.2 Influence of tackifier on the relationship
between stress and strain
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Table2 Weight loss rate of experimental samples after
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Fig.3 Influence of retarder on the relationship
between stress and strain
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