Advances in Porous Flow B /7223 f&, 2019, 9(1), 1-7 Hans )i
Published Online March 2019 in Hans. http://www.hanspub.org/journal/apf
https://doi.org/10.12677/apf.2019.91001

A New Method to Identify Dominant
Channel Based on Principal
Component Analysis

Cunliang Chen*, Fen He, Meijia Liu, Qiongyuan Wu, Chao Liu

CNOOC Ltd., Tianjin Branch, Tianjin
Email: “shidacunliang@126.com

Received: Jun. 7", 2019; accepted: Jun. 21%, 2019; published: Jun. 28", 2019

Abstract

In order to effectively identify the dominant channel and improve oil recovery in medium and high
water cut oilfields, a new method of dominant channel identification based on principal compo-
nent analysis is proposed. This method can solve the problems of fewer factors and difficult
processing in the dominant channel identification method. Thirteen evaluation indicators are se-
lected from the causes of the dominant channel and the dynamic response after the formation of
the dominant channel, thus constituting the evaluation index system for identifying the dominant
channel. Then, the scattered indicators are integrated into comprehensive indicators by principal
component analysis method. Finally, the dominant channel is identified according to the relative
size of the comprehensive indicators. This method has been applied in an oilfield block and suc-
cessfully guided the profile control operation of injection wells. After profile control, the water cut
has decreased by 1.20%, and the cumulative oil increase is 11,000 square meters, which provides
technical support for further enhancing oil recovery in the oilfield.
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KA AR T R T BB A D 25V b & R B AR A mIE [ 1] [2] [3]. RFAEIE R B 22 3R
JRPE, AEENK B BRI, R AR R R AR S TC R IR, BRI N K B S G, A
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568, HEhT BN ESEEIT R . WA MRS EE IRk BRI E, U7 AR AR i 4 is
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ST, PR T 2 Fiogt okl 5 G IR A Bl T 1) 5 VRS2 BURMIE N AR AN, BORIZE S VTR T VEAE
(AR BB T2 [12] [13] [14], RS2 AN [ERFFE N G2 2 1813 FH A FR br 22 BEASCOR, T ELAR AR A 0RE %o 48
b, IR FENAS R FEN RO FR AR BRSNS AR AR I 2 556 Rt bR B R E B HMERE IR, A
NTFRER, P 3R R 22 B AG . k, AR SC A KR A S %, 78 I % 44 VA
TRbr A R AN b, RIH 3B o b AT TR B IE R, iE R R R AT, i HE TRl
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Figure 1. Indicator system diagram of dominant channel recognition
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Table 1. Basic data table for each well group
= 1. BHEERBIRR

febr F6 F8 F10 F17 F19 F26 F28
K/mD 1885 2050 1858 1552 2050 1863 2119
o/f 15 23 16 14 7 3 15
h/m 51.2 27.0 18.0 36.4 39.8 48.4 40.0
w/mPa-s 65 65 63 63 63 61 61
g/[(m*-d")-m™] 7 23 20 15 18 10 5
J/[(m*-d™")-MPa] 100 105 51 52 98 90 36
0/10°m*m™ 31,943 62,094 72,318 52,366 36,900 26,762 46,066
pIf 227 1.92 1.54 261 2.60 1.38 3.33
y/f 222 222 1.75 1.94 2.00 1.00 1.50
o/t 0.92 0.38 2.76 0.64 1.00 225 0.59
Sulf 0.82 0.78 0.85 0.79 0.79 0.75 0.72
PI/MPa 2.65 2.95 5.02 3.02 443 6.01 23.37
DPI/f 198.20 429.52 566.73 244.66 821.87 681.02 306.16

4.1. FEILERL. FEiEHK

A1 T UE &R AR B T BN, BB B E AR RO 2200, A T TH BRI 45 R sg i,
e FARHEAEVE AT 7 C BN EE, 53X T HAbdabs, PIAN DPI J& T8/ INERAR R, RO E0E ek
/N, ARFAEIE 1B TR, T A B T OO A, R R B R A, X R
PI Fl DPI USR5, Ab3E S 45 L3 2 B

Table 2. Basic data processing tables for each well group

2. BFAEMBIELIRERR

Bt Fo F8 F10 F17 F19 F26 F28
K —0.1368 0.7316 —-0.2790 —1.8896 0.7316 —0.2526 1.0948
o 0.2638 1.4947 0.4176 0.1099 —0.9672 —1.5826 0.2638
h 1.2005 —0.8832 —1.6581 —0.0738 0.2189 0.9594 0.2362
u 1.2247 1.2247 0 0 0 —1.2247 —1.2247
q —1.0247 1.3175 0.8783 0.1464 0.5855 —0.5855 —-1.3175
J 0.8400 1.0150 —0.8750 —0.8400 0.7700 0.4900 —1.4000
(o] —0.9069 0.9186 1.5377 0.3297 —0.6067 —1.2206 —0.0518
p 0.0503 —0.4632 —1.0207 0.5491 0.5345 —1.2555 1.6055
y 0.9517 0.9517 —0.1243 0.3107 0.4481 —1.8413 —0.6966
0 —0.3283 —0.9193 1.6853 —0.6347 —0.2408 1.1272 —0.6895
S 0.8018 —-0.1336 1.5033 0.1002 0.1002 —0.8352 —1.5368
PI 1.0735 0.7509 —0.4238 0.6849 0.3523 —0.6995 —1.7383

DPI 1.5998 —0.2854 —0.6765 0.935 —1.0565 —0.8819 0.3654
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4.2. FAHESHHEEEITE
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Table 3. Eigenvalues and characteristic vector tables of evaluation matrix

%= 3. PN IEM R HEE R FHERER

FHIEE FHE ) &

4.6216 (<036 039 037 037 —-051 —-0.15 —-0.12 042 042 -0.50 0.08 0.34 1.00)
3.2108 (=0.37 027 0.05 0.87 042 0.64 000 -020 0.78 —0.31 0.58 1.00 0.34)
24212 (=037 025 —-043 062 049 0.16 042 -046 0.52 040 1.00 0.58 0.08)
1.6389 (-0.19 -043 -024 -034 0.10 —-0.14 0.11 -0.72 -0.55 1.00 040 -031 -0.50)
0.6519 (0.01 0.66 —022 091 041 034 032 022 1.00 -0.55 0.52 0.78 0.42)
0.4556 (0.23 0.14 024 -0.16 —042 -041 -0.12 1.00 022 -0.72 -046 -020 0.42)
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Table 4. The channel recognition result table
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Figure 2. Contrast diagram of indicating curve before and after driving control
in well F6
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