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The Technology of Classified Combination of Deep Profile Control
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Abstract: Based on calculation of the pressure index for profile control decision-making,laboratory ex-
periments for selecting profile control agents,and design of profile control parameters, the particle grading
combination for deep profile control technology was studied. LLaboratory experiments showed that injection
of high-intensity(final frozen strength 0. 07 MPa) profile control agent in continuous phase after injection of
low-intensity(final frozen strength 0. 05 MPa)agents provided a recovery efficiency 3. 1% higher than that
by reverse injection sequence,and injection of profile control agent with small particle size(initial particle
size 0. 5-3. 0 pm)in dispersed phase after that with large particle size(initial particle size 50-500 nm) con-
tributed a recovery efficiency 4. 1% higher than that by reverse injection sequence. Highest plugging rate
was obtained when the ratio of dispersed phase particle size after expansion to the size of pore throat inside
formation was 1,and it was required that initial particle size was less than 1/7 of pore throat diameter,and
minimum size of particles after expansion greater than 1/3 of pore throat diameter. The application of the
technique in the Bohai Oilfield was analyzed, water cut declined by 5. 0% and oil increased 3. 4X10' m® in
two clusters of wells through particle size grading and combination for controlling deep profile. The re-
search results showed that,if the target well is determined using the parameters for overall profile control,
appropriate profile control agent is selected according to the reservoir property, optimized combination of
profile control system is conducted, the best effect of profile control can be achieved.
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Table 1 Application condition and characteristics of different types of profile control agents
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Fig. 3 Wellhead pressure drop curve of water injection
wells, Block A, Bohai S Oilfield
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Table 4 Calculation results for overall profile control decision for Block A,Bohai S Oilfield
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A7 28.1 715.2 10. 3 0.78 25.5 0. 31
A5 27.7 230. 4 5.7 0.42 8.3 0.51
Al 33.2 182. 4 5.3 0. 47 5.5 0. 85
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A31 30. 3 108.7 8.6 3. 67 3.6 10. 22
Sy 28.9 246.7 7.8 2.52 8.9 4.09




- 108 - A"

M A TLUIE A X PLG V34 HA 4.09 MPa,
WE NN PIYART 10 MPa B 298 3, i HAS
T B LK IR IR 8 E PIe IRF X Bk
X P i K I Ry 3 B R I DR 2 AR T
4.09 MPa By K A A7.A5.A1,A3,A29 J. 1H
J& AT IR A29 JEEK T 10 MPa A2 47, I
JE I BT T/ s AL AT IXCHe 3 3 5 0z il
I HARIR W2 AS JERT A3 JFR M 8. 5
JA U L, Hod A3 50 v T 1 &
W JERE 24,5 m. @ 74, 5%, A5 F5 % 0 i
R4 SR 24,9 m, iR 64. 3%, [T, 4
A T K B T R (UL IR ALK S AT LLR
W2 DR LK AN S JE Y M
GAZIEIRINHIZIX W) A3 1 AS Jf T 2
P

T8 T 43 B TR R B R 4 R Bl AT I
AN S I A DX SR ) AR o O
SR . B HER ) TR AS R A3 XN
HoJZ AL B AR 13, B BB AR AR /N T
1. 86 pm, EMKfERIAE KT 4. 33 pm K.,

M) (ORI T8 AS JERT A3 AT 2L
(TR e S SR LR 5.

#® Fid R 2015 % 3 A
80 -
= 60 b
1
% 40|
=
7
= 20t
0 L
=) N A\ A\ “ B Vv o
SO NS R A T
A7 NS 5/\’ ’5/\ b(\ /\ b/\ b(\
N % P RS MR LAY
N \67 N N N N N
FHFLFEB/m

B4 A3 FRKEHENXERELER
Fig. 4 'Test interpretation results of injection profile for Well A3
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Table 5 Parameters design for overall profile control for Block A,Bohai S Oilfield
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m m MPa m? m? m? m?
A3 65 3 0. 31 0.2 0.75 50 2 4 000 200 16 000 20 200
A5 65 3 0. 31 0.2 0.75 50 4 5 000 150 13 000 18 150
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Fig. 6 Prediction of production curve after profile control
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