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Hierarchical optimization research based on fuzzy clustering analysis
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Abstract: According to the deficiency of the development status and the distribution law of the remaining ol in the reservoir—H, we
used the fuzzy clustering analysis and numerical simulation technique to optimize the layers, evaluated the factors influencing the
reservoir, and ultimately, got the comprehensive evaluation index, by which we could optimize the layers to reduce the contradiction
between the layers and increase the water drive degree. Firstly, we determined 9 feature parameters as the evaluation indexes by
the gray correlation analysis, that is, the water extraction degree, water flooding degree, abundance of remaining oil storage, porosi-
ty, variable coefficient of permeability, reservoir depth, oil content, and permeability. Based on the fuzzy clustering analysis, we
classified the small layers into three groups. Each set of schemes was divided into two sets of layers. Then, we used the numerical
simulation to predict and contrast the annual oil production, recovery, and moisture content of three schemes in 10 years later to get
the preferred plan. The experimental results confirmed the feasiblility of the fuzzy clustering method in the optimization of the layer
system.
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Fig. 1 Layer division diagram of three sets of scheme
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Table 1 Calculation of correlation degree of each index
Wige  ARUEE LBE BERTRAR SuhmAl RNMEEEE OKIKSIHRE SKE MERE S BEXR
0.7133 0.725 0.8243 0.778 7 0.758 1 0.798 4 0.789 7 0.777 0.8053 0.827 6
Fz2 HihE/NERERST
Table 2 Indexes of small layer in reservoir-H
N - " . Tl A it 23/ - IKIK BiBER/
e FLBE.% BREE AmmAvee R g KB v v B
(10*+km™) B, % 107 wm
S 19 1.0 1.44 18.64 3.84 36.7 0.89 1501 13.5
S’ 21 1.7 1.72 27.87 19.81 51.6 0.83 1516 27.5
S, 21 1.9 1.72 28.89 22.96 435 0.85 1533 27.5
S’ 20 0.5 0.99 25.49 20.62 45.5 0.82 1548 27.5
S,! 20 2.1 1.29 25.86 4.53 42.1 0.77 1563 32.5
Sy 20 1.4 1.37 17.86 22.47 46.1 0.59 1578 37.5
Sy 19 1.6 1.21 19.73 16.14 42.6 0.77 1585 35
S 19 0.7 0.66 15.8 18.57 52.9 0.78 1602 32.5
Ss' 19 0.8 0.84 13.5 3.65 61.0 0.92 1618 27.5
S5 20 1.3 1.91 37.69 26.25 38.9 0.70 1634 25
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Table 3 Two sets of strata division schemes under different confidence levels
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Fig. 2 Deployment of well location
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Fig3 Comparison of annual oil production forecast in

different schemes
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Table 4 Comparison of indicators in different schemes
KE REFRS HBUERE/10% Frmnot HECRIEE, % TERMEE,% HEERIMRE, %  BIREGEE101
H— 146.93 36.35 15.25 24.74 9.49 6.12
Fl
WA 74.72 21.55 20.44 28.84 8.40 3.40
H— 131.23 30.95 14.39 23.59 9.20 5.47
F2
B 90.42 25.89 20.79 28.63 7.84 4.11
8 104.11 24.34 12.59 23.38 10.79 4.34
F3
HE 118 33.50 21.30 28.39 7.09 5.36
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Fig. 5 Comparison of water content forecast in different schemes

ARG T 31 DA = TR W it — 25 58 35, [R]
YRR IEAT T AR, 6 T2 A, F ) A
WMEA TR EWRT, TR, 3B SRR
KRR YR 23.00 %, R IF RSO -, 8
W EE AV Ty bR Xt E e (R 4) , nT LU 25
7R B HoR BRI I FL Ry sl
UE S

1) AR A /N2 P R B R A b
O 18 BRI A 7 i, SRV EA L )=
TR RO, W10 R e 73 2 BT K= ARt
FiI¥ Ko SEIER] , BEARAETT I AT R

2) TEJERMACHYIERD I, 85525/ NEFI AR
FIEE KT il i = BE AR O, Zhi il 1 3 50 R A
J7 8, IF il BAE R X AN R 7 S AT Ha bR 0, AL
Vet ZR S IR T 58 1 e 58, SE 0 FH 2 R AR
R R AR R BA B S ZR A E AR, X T
TR K HAT— R i 7 8 5L

2]

[3]

(4]

[6]

(7]

(8]

9l

[10]

[11]

[12]

[13]

[14]

[15]

WRESTC , 075 1, AL , 46 . iR 22 22 A1 AR 24 i o

FAE[). AHEM AR, 2013,25(4) :27-32.

AR, B BB, XN, A PR AR B AR AL ] P

i i<, 2007,19(2) :93-95.

SRR, ARFFLE 2 M B (M. BT £ Tl R

#t, 1998:113-128.

TR, BOBAR . A B B M. DT A Tl Rk,

1986:50-60.

Ao RS P RO SR A T ik TRl O TSR rh i

BT O AL B, 2010,26(1) :201-202.

XUHBE, OB, 1 R A7 il ARSI (M. A - AR

BRI, 1994,

T PR, REUVE, LA, 55 N BOBI R A BT R

ST 1 ()], 7Y R A IO 4R (A AR L 2004, 26

(3):33-36.

Liu G F, Hou R, Li S S, et al. Production Characteristics Study

of Tight Gas Reservoir with Network Fracturing Using Numeri-

cal Simulation[J]. Applied Mechanics and Materials, 2014, 3547

(675-677): 1556-1560.

TG AW 51 SR TI M. i R R

1983.

T, A5 0 Microsoft Excel 34 B JE A B ]

ORI, 2011,27(3) :29-30.

Zhang 7 X, Kang X F, Zhang F F. Application of grey theory for

oil and gas reservoir evaluation program optimization[J]. Ad-

vanced Materials Research, 2013, 2117(616-618): 1008-1012.

R0, G B, BIEAS, 45 IR I AL X PR 5 1%

JEAALBETEL]. TR, 2003,17(1) :38-41.

FRALAK . IR TR Bk R AL GO, A

S,2007,19(4) : 116-120.

e, TR S EE. AT R SRS &2
(T#%397)





