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Adaptability Analysis of Multi-stage Temporary Plugging and Fracturing
Technology Based on Fuzzy Comprehensive Evaluation Methods

XIAO Zeng-li, KANG Kai-jie ", ZHU Zi-ang, CAO Yi-fan
( College of Petroleum Engineering, Xi’an Shiyou University, Xi’an 710065, China)

[ Abstract] In order to analyze the design parameters and technology adaptability of multi-stage temporary plugging and fracturing in
the Triassic Chang-6 reservoir of a block in Suijing Oilfield. Based on the geological and engineering design data of the block, the in-
fluencing factors of multi-stage temporary plugging and fracturing were quantitatively analyzed in terms of reservoir characteristics, tech-
nology parameters, and construction effect. The combined weighting method was used to determine the weights of each parameter, and
the ridge-type membership function was used to determine the membership degree of each factor. Based on the principles of fuzzy trans-
formation and maximum membership degree, a fuzzy comprehensive evaluation model for multi-stage temporary plugging and fracturing
was established. This model transforms the traditional single-index qualitative development effect evaluation into multi-factor quantita-
tive evaluation. The model was applied to evaluate and analyze the Triassic Chang-6 reservoir in a block of Suijing Oilfield. The results
show that this evaluation model results have an adaptation rate of 89. 13% when compared to the actual effect data in the field, which
can effectively evaluate the effectiveness of the implementation of temporary plugging and fracturing measures in the oil wells of the
study area. The evaluation system can provide valuable references for the next implementation of temporary plugging and fracturing
measures in the study area, and even optimize parameters for multi-stage temporary plugging and fracturing transformation in similar
Teservoirs.

[ Keywords] fuzzy comprehensive evaluation; Chang-6 reservoir; multi-stage temporary plugging and fracturing; technology adapta-
bility
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Fig. 1 Flow chart of fuzzy comprehensive evaluation method
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Table 1 Base data table of 20 typical study area wells
Jp RT3/ Jnb gt/ Hedz/ Wi/ Wit/ ERw, R/ H 77 A X K AR
MPa (m*-m~") (m*-min~") % m? kg MPa AR/ % A/ %
1* 10.28 10.00 3.0 15.0 245.3 165 30.9 148.78 -14.72
2# 10.28 7.50 3.0 20.3 192.4 540 38.1 69.15 -9.03
3# 11.75 3.33 2.5 24.9 97.7 600 35.0 330.77 31.64
4# 12.50 10. 00 3.0 26.2 128.5 600 34.1 1712.50 -34.18
5% 6.41 6.67 3.0 15.8 142.4 480 40.9 488.89 11.33
6* 7.80 6.25 3.5 29.0 105.9 800 39.5 52.63 47.50
7* 7.80 3.33 3.0 29.5 84.4 400 38.0 2.00 65.30
8 12.85 7.00 3.0 30.9 137.7 210 32.1 912.05 74
9* 8.20 5.00 3.0 15.0 158.8 450 27.5 44.44 0.88
10* 8.20 7.50 3.0 26.1 230.2 1035 38.7 8.33 84.29
1n* 12.52 6.25 3.5 26.5 117.9 225 36.2 35.71 16.55
12# 12.52 6.25 3.5 29.3 105.3 510 41.7 133.33 58.79
13# 11.60 7.50 2.6 27.7 131.5 435 36.9 -52.00 477.19
14# 11.60 6.00 2.4 29.5 125.8 210 30.2 1 336.25 131. 14
15% 6.41 4.17 3.5 29.9 104.2 150 36.2 93.18 98.33
16% 10.30 5.00 3.0 30.0 103.2 180 32.1 160. 60 101.40
17# 11.51 4.17 3.0 21.4 164.1 800 43.5 302.94 8.57
18* 7.34 3.33 3.0 20.2 129.0 350 35.2 -20.24 17.01
19* 7.34 4.17 3.0 20.3 129.2 360 37.7 5.66 -7.58
20% 9.20 3.33 3.0 23.0 110.0 450 36.1 378.13 144.13
#2 EHBENES
Table 2 Evaluation parameter weighting table
iy RS/ fnb i/ Hetr/ o BrEH [Z£3ER H = A X G &by
24 MPa (m®*m™") (m®+min~") WH/% Wil mt H#/kg 71/MPa AAE/ % A/ %
AN 0.077 4 0.097 1 0.021 8 0.0785 0.0719 0.102 3 0.082 3 0.376 2 0.092 5
x3 TMEEBLERK
Table 3 Quantitative rating scale of evaluation set
i HZEET1/ b i/ ﬁFi/ Bl% Wikt %:Z?fﬂ e H 7= A X K ZEARRT
MPa (m*-m™") (m®+ min~") w/kg J% 71/ MPa AR/ % AR/ %
= <7 <3 <2 <16 <110 <160 >40 <10 >130
L 7~8.5 3~4.5 2~2.5 16 ~20 110 ~150 160 ~280 37 ~40 10 ~50 80 ~ 130
R4 8.5~10 4.5~6 2.5~3 20 ~24 150 ~ 190 280 ~ 400 33 ~37 50 ~150 30 ~80
By 10 ~11.5 6~7.5 3~3.5 24 ~28 190 ~230 400 ~450 30 ~33 150 ~300 1~30
b >11.5 >7.5 >3.5 >28 >230 >450 <30 >300 <1
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Table 4 Fuzzy comprehensive evaluation matrix of 17 well

i ZHdR % Es I Bk i
HUJZ R 1/ MPa 10.28 — — 0.2653 0.734 7 —
JnibE/ (m3em 1) 10 — — _ _ 1.0
HHE/(m® emin ") 3 — — 0.5 0.5 —
W/ % 15 0.886 9 0.113 1 — — —

Wit/ m? 245.3 — — — 0.4215 0.578 5
BrE I kg 165 0.316 2 0.683 8 — — —

WS4 1/ MPa 30.9 — — — 0.904 5 0.095 5
H = liAH X AR fb % % 148.78 — — 0.267 6 0.732 4 —
KM AR % -14.72 — — — — 1.0

x5 U'HEREREMESIENE
Table 5 Fuzzy comprehensive evaluation table for
temporary plugging and fracturing of 1% well
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Fig. 2 Curves of daily fluid production, daily oil production and water cut change
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Fig. 3 Curves of daily fluid production, daily oil production and water cut change
before and after temporary plugging and fracturing measures in 2% well
Fz6 FTiE20 DHMBHEHMESIENEREXEBRITLR
Table 6 Comparison table between the fuzzy comprehensive evaluation results
of the selected 20 typical wells and the actual effects
Jpo s B iy A
= B2 g Bhf bt g SBRRICR
1# 0.107 2 0.073 6 0.133 8 0.236 4 0.449 0 It =
2# 0.021 3 0.261 0 0.303 9 0.013 4 0.400 4 it 2
3* 0 0.002 1 0.2220 0.506 8 0.269 0 Bt i
4* 0.096 1 0.1259 0.131 0 0.495 1 0.1520 Baf =
5% 0.1039 0.173 2 0.200 7 0.512 3 0.009 8 Bt i
6* 0.063 6 0.208 5 0.020 7 0.2575 0.449 7 It =
7% 0.2550 0.1392 0.503 5 0.069 4 0.032 7 g =
8" 0.012 3 0.641 5 0.0459 0.1559 0.144 5 L= =
9# 0.048 6 0.172 4 0.474 4 0.279 7 0.0250 hidE &
10* 0 0.090 9 0.021 2 0.267 6 0.620 4 It =
1* 0.008 7 0.673 8 0.056 7 0.2126 0.048 3 L b
12* 0.0829 0.1327 0.068 7 0.6355 0.080 2 Bt =
13# 0 0.183 7 0.3919 0.304 0 0.120 4 rfréi 2
14* 0.389 2 0.490 9 0.036 0 0.034 1 0.049 7 LI w
15% 0.569 1 0.1115 0.050 7 0.176 7 0.091 9 *% =
16* 0.174 8 0.576 4 0.1050 0.109 1 0.034 7 L 2
17* 0.0619 0.1850 0.178 2 0.162 6 0.4122 I =
18* 0.1459 0.513 4 0.3249 0.0158 0 B =
19* 0.063 0 0.390 0 0.5316 0.015 4 0 g =
20% 0.1552 0.2196 0.015 4 0.079 6 0.530 2 It =
I R 10.87% , 27 G VRN 45 SR 43 A i BT 4 i 3 g
0
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