—t

R S4R 2014,32(36) www.kjdb.org &

H 7K B TR BURE 35 268 2 ) 5 i A 3
B

BFF L BIELKESWRE ", ERT, WK

¥ B A S SRR F AR PT, Ry 065007
CPEAFRKF, T 100190

P B ARG £ 48], LR 100011

P E B b IR IR AR IR, L 100083

P B G IR I R AT R R BB TR, Ry 065007
¥k, KX 430100

BE FENKPEEFNETTEEERRER, ENSEETR, SETKE . RE¥E, FREZHAXEEGERENH
R,AESHEEAIREEEZNESMER. UsMARNENEZFHNAMNEIMARIRERRELG T, MRAEFLHITE
MRNER, BHESREERZEEXALRE, RERRESFINTREZILEXABEMIRE, SREP: £5 0 FHE
EE0.94 pm KiEEZE 0.137x107° ~ 0.235x107° ym* 4T, EANBRETMALA TG, S ERT/N, =ETHEE, HPHIA
B/ANFO.777 8, EXREXTFO, IEA BB RTE L, AERFHEE, YILEREKXF0.777 &, HXRE A 0, BNERL T
ERFEL, AERPEE, ELREESL0777H, AR RFUEERNIBEESENE  EERTE, TINESHEEERESR
BIFHEMEX R, EVGHAEREEFENEN, REBUNENKEZFRIRE, RIEEFFMMZCEEFETEEIZEIE

RE,
XA BIEEAGENEENIRE; CEE; EERE
hESEE TE341 XEIRER A doi 10.3981/).issn.1000-7857.2014.36.011

Influencing Factors of Reservoir Plugging Caused by Suspended
Particles in Injected Water

LUO Litao"*’, LIAO Guangzhi’, ZHANG Yu*, LIU Xiaolei'’, WANG Yingying’, ZHANG Lin®

1. Institute of Porous Flow and Fluid Mechanics, Chinese Academy of Sciences, Langfang 065007, China

2. Universily of Chinese Academy of Sciences, Beijing 100190, China

3. PetroChina Exploration & Production Company China, Beijing 100011, China

4. Research Institute of Petroleum Exploration and Development, Beijing 100083, China

5. Langfang Branch of Research Institute of Petroleum Exploration and Development, Langfang 065007, China
6. Yangtze University, Wuhan 430100, China

Abstract Suspended particles in injected water can seriously plug the reservoir, which makes it hard for the water to be injected
and the oil to be produced. In order to solve this problem, the plugging of a reservoir caused by suspended particles should be
studied. In this paper, a core plugging experiment is designed, where 3 sizes and 5 concentrations of suspended particles are
considered. The ratio of the diameter of the suspended particle to the throat diameter is defined as the compatibility. The ratio of the

effluent concentration to the injection concentration is defined as the relative concentration. It is shown that when the throat diameter
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of the core is 0.94 wm and the water permeability of the core is 0.137 ~0.235%10™ wm’, the permeability decreases and the plugging

occurs after suspended particles are injected. When the particle compatibility <0.777, the relative concentration >0, a part of

suspended particles can go through the core, the form of plugging is penetrable; when the particle compatibility >0.777, the relative

concentration is 0, the suspended particles can not go through the core, the form of plugging is a shallow plugging; The particle

compatibility 0.777 is the critical value from penetrable plugging to shallow plugging. Under an appropriate particle compatibility

value, the pore volume and the plugging degree have a good linear relationship. It is suggested that the concentration should be low,

the particle size should be in a limited range and the particle compatibility should be far below the critical value.
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Fig. 1 Flow chart of the experiment
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Table 2 Relationship between various factors
and plugging degree

AL EAWERDE kDR TEA PEEC AHXY

G2 BE(mgeL')  Fum  RPV O E weE O
1 1.0 0.275 30.0 0.293 0.95 0.83
2 1.0 0.550 30.0 0.585 0.69 0.71
3 1.0 0.730 30.0 0.777 0.10 0.68
4 1.0 1.000 30.0 1.063 0 0.67
5 1.0 2.100 30.0 2234 0 0.58
6 1.5 0.275 30.0 0.293 0.93 0.76
7 1.5 0.550 30.0 0.585 0.63 0.69
8 1.5 0.730 30.0 0.777 0.08 0.49
9 1.5 1.000 30.0 1.063 0 0.63
10 1.5 2.100 30.0 2234 0 0.56
11 2.0 0.275 30.0 0.293 0.89 0.59
12 2.0 0.550 30.0 0.585 0.58 0.58
13 2.0 0.730 30.0 0.777 0.05 0.49
14 2.0 1.000 30.0 1.063 0 0.61
15 2.0 2.100 30.0 2234 0 0.55
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Fig. 2 Relationship between particle compatibility
and plugging degree o
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Fig. 3 Relationship between particle compatibility and
relative concentration
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Fig. 4 Relationship between particle compatibility and
injection rate
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Table 3 Relationship between plugging degree and
injection rate

F=tln &f\ i LU S A o ,
s %ﬁ*ﬂiﬁ?‘{k/ ol AMIUS R
(mg-17")

1 2.0 0.275 ¥=0.0216x+0.9812 0.9897
2 2.0 0.550 ¥=0.0213x+1.0656 0.9617
3 2.0 0.730 ¥=0.0240x+1.2787 0.9177
4 2.0 1.000 ¥=0.0207x+0.9844 0.9874
5 2.0 2.100 ¥=0.0264x+1.0436 0.9627
6 1.5 0.275 ¥=0.0111x+1.0334 0.9801
7 1.5 0.550 ¥=0.01164+1.0981 0.9626
8 1.5 0.730 ¥=0.0294x+1.2452 0.9638
9 1.5 1.000 ¥=0.0200x+0.9933 0.9880
10 1.5 2.100 ¥=0.0258x+1.1315 0.8589
11 1.0 0.275 ¥=0.0068x+0.9788 0.8782
12 1.0 0.550 ¥=0.0152x+0.9543 0.9600
13 1.0 0.730 ¥=0.0147x+1.0507 0.9855
14 1.0 1.000 ¥=0.0179x+1.0290 0.9462
15 1.0 2.100 ¥=0.0251x+1.0488 0.9347
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