%29% 42 VS TGS IO G Vol.29, No.2
20224F3 H Petroleum Geology and Recovery Efficiency Mar.2022

X E %S :1009-9603(2022)02-0109-08 DOI1:10.13673/j.cnki.cn37-1359/te.2022.02.013

A2 H BRI B X RS EIE SR
iH 5 Y 1 ¥ BE 71 A& R P R

EHE S EHE AT
CLAp A bR (B0 Sl R D5 PR [ K TR S 00 3, B e 1022495 2. £ R 27 (b s0) A3 T AR B
BT 1022495 3. R MRS AR 54000 TR, BI/RAASE RN T2N1N4;
A B AR D T 323 ] SR R HOR PRBH 745400)

TEE: h o T4 8 R E R AR FUR (CSA Jiobr ) 3t 5 1 75 3 4F 24 7 ok 8 28 o 3 3 B 334 4k ) B 3Lk N B R b xd i B
TR G vm R 3 AR A0 FrdE 3 ARG & 0 AR KRB L A - R R B R
T, KEHEFHARNARAKHERAKEEARENLRRE, LT £ QL0 B A7 0B L TR 5 AR A
TAMEBEL, B8 T CSA AL E NEX A o RE RERKFEREDERF LM N TH., EHEREN,FHY
AR H 0.5 pum B CSA Fie b £t % B AT ey 3 4% 0 38 2L BCHT 6908 N\ M Fo B0 oy B35 58 5 5 3 m CSA Ol N B A B T2
HRAE RERSERRARE RERmEE o BB RE ) ZREE, &K mF R~ REwmEx
REREAD ,EYCSARRENERAE — G R, AW EFNEH TN ER B R TTARE. T
B AR, B RO D 0.3 15 i 1 L R RAR 1 B, ot B O R R M T A B 32.43%. B T S B IRBE
AT R AR I L FERAET WA A EENENE,

KW RKEET AR RSEWEGASA G ENE HEE A RE R F

HES %S TE3ST SCHERFRIRAG : A

Evaluation on plugging capability and practical adaptability of
controllable self-aggregating colloidal particles in an
ultra—low permeability heterogeneous reservoir

LI Qiuyan"*?, YUE Xiang’ an"*, CHEN Yuping*

(1.State Key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum(Beijing) , Beijing City, 102249, China;
2.College of Petroleum Engineering , China University of Petroleum(Beijing) , Beijing City 102249, China; 3.Department
of Chemical and Petroleum Engineering , University of Calgary, Calgary ,Alberta ,T2N1N4, Canada; 4.No.12 Oil
Production Plant , PetroChina Changging Oilfield Company , Qingyang City , Gansu Province , 745400, China)

Abstract: This paper studied the plugging capability of controllable self-aggregating (CSA) colloidal particles to channel-
ing paths in an ultra-low permeability heterogeneous oil reservoir as well as the influence of different injection volumes of
CSA colloidal particles on reservoir development effects. Specifically, the synthetic homogeneous columnar cores and het-
erogeneous plate cores were used to perform a percolation experiment of plugging control and water displacement as well as
simulation experiment of plugging control and production by natural energy. On the basis of the independently developed
experimental devices for oil reservoirs that have an edge and bottom water and are produced by natural energy , the similari-
ty simulation of the practical production characteristics of a target reservoir was achieved in the laboratory. Moreover, we

clarified the effect of the injection volume of CSA colloidal particles on controlling water channeling , the increasing oil pro-
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duction, maintaining reservoir pressure, enhanced oil recovery, and matrix remaining oil activation. The results show that

the CSA colloidal particles with an average particle diameter of 0.5 wm have both good injectability and high plugging capa-

bility under the target reservoir conditions. The increase in the injection volume of CSA colloidal particles is conducive to

controlling water channeling, improving sweep efficiency of the low—permeability matrix, increasing the oil production rate,

and reducing the releasing rate of reservoir pressure. Moreover, it has a profound effect on prolonging the stable production

period of an oil well and enhancing reservoir recovery. However, when the injection volume exceeds a certain critical value,

the continuous injection does not significantly improve the reservoir production performance. For the target reservoir, the

laboratory results reveal that the appropriate injection volume is 0.3 PV_(PV, represents the pore volume of the channeling

path) , and at this injection volume, the recovery can reach 32.43%. Therefore, an effective plugging control technology for

an ultra—low permeability heterogeneous reservoir should provide both suitable plugging agents and an appropriate injec-

tion volume.

Key words: production by natural energy ; ultra~low permeability reservoir; plugging control agent;injection volume ; plug-

ging capability ; enhanced oil recovery
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