H27% AW VS TGS IO G Vol.27, No.4
20204F7 H Petroleum Geology and Recovery Efficiency Jul.2020

X E %S :1009-9603(2020)04-0140-07 DOI1:10.13673/j.cnki.cn37-1359/te.2020.04.017

17 B8 7 F B & b 1 258 % ek el o Rz £ Vo

B il B A, 2 U3

CHp A A Rl 223 W) ) R IR ZRAE 257200)

FEE 41 X 0 o X AR D R ALK B B B K AL E D R X6 B AR KB 1B, E R T I DR R B
Ko 0f 1T W B A 4 20124001 15 7 W o F R E AR R B £, B R AT E AR R % pH M 5 6 KR HLIE
Bl B4 K o B A Xt E D S R e . SRRV i F R T DR R Y T RS 25 6 000 mL/h; IR JE A8 3
40°C, 7 HE 10000 mg/LUA T, A B EA T T CERE, AEANECEERE S L4 E0E . BEFRYE
MK, U E LB AR EMANS LR EF DL T S WS Y HEDRALM  AGEANTEFRT LN
WA R R AR N RENRELS BT, TR RMI BN BE R E A, A FRE XSRS
HAEEFEI RO TR T EEDER, RIET O KGR Z 0 68 BHRAE, 2 BB F T A Bl B 7 fr i 4
FHREDEKRR, B20184F 4 W) LA 15 FK, BRI = E L4500, %N F Bk 2 106,

KR T B R LEHD B R EGF

B 25 :TE3S8".1 SCERFRIRAEG : A

Mechanism and reservoir adaptability of charged molecular
membrane system for sand consolidation

DUAN Weigang, SHAO Xianzhen, LI Wenxuan

(Hekou Oil Production Plant ,Shengli Oilfield Company ,SINOPEC , Dongying City , Shandong Province ,257200, China)

Abstract: The study of charged molecular membrane system for sand consolidation was carried out to solve the problems of
low benefit of mechanical sand control and serious damage to reservoir caused by conventional sand consolidation agents in
unconsolidated sandstone reservoir in Hekou oil province. The charged polymer 2012A001 was selected as the main agent
of the charged molecular membrane system for sand consolidation. The reaction mechanism of sand consolidation system
controlled by pH value was emphatically analyzed. The effects of different reservoir conditions on sand consolidation were
investigated. The results show that the erosion resistance flow rate of the charged molecular membrane system for sand con-
solidation is up to 6 000 mL/h. When the temperature exceeds 40 “C and the salt content in water is below 10 000 mg/L, the
curing speed of the charged molecular membrane system increases with the increase of temperature and salt content. The
higher the clay content is, the lower the permeability retention of the core will be. The clay stabilizer should be added when
the clay content exceeds 5%. The oil on the surface of sand particles will affect the adsorption of the charged molecular
membrane system, so it is necessary to wash the oil thoroughly before injection. The sand control performance is improved
with the decrease of sand particle size and the increase of polymer mass fraction but the permeability damage would be
more serious. Therefore, the reasonable mass fraction of the charged molecular membrane system for sand consolidation
should be selected according to the sand particle size of the reservoir in specific block. According to the characteristics of
unconsolidated sandstone reservoir in Hekou oil province, the charged molecular membrane systems for sand consolidation
with different formulations were developed. Since 2018, this system has been applied in 15 wells in Hekou oil province,
with a cumulative increased oil production of 4 500 tons oil and an input—output ratio of 1:6.
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Fig.1  Curing time of charged polymer samples at different
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Fig.4 SEM images of solidified charged molecular membrane system for sand consolidation
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