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Research on fracturing layer combination method based on mutation series method
ZHANG Shanyi, LAN Jinyu

(NO.5 Oil Production Plant, PetroChina Daqing Oilfield Company, Daqing, Heilongjiang 163513, China)

Abstract: In the late stage of extra—high water cut, the difference of fracturing layers becomes smaller and smaller, the geological
factors taken into account increase gradually, and the combination of fracturing layers becomes more and more difficult, so that, the
parameters, such as reservoir, physical property, oil content and production capacity, which can reflect reservoir characteristics are
optimized. By using the mutation progression method, the multiple parameters of each small layer are reduced to one
comprehensive evaluation value. Through this evaluation value, the quantitative combination of fractured strata is carried out,
which solves the problem that some sand bodies in the fractured strata can not be fractured due to the unreasonable combination of
fractured strata in the late stage of high water cut, and realizes the efficient and intelligent combination of fractured strata. By this
method, the stratified combination of 25 fractured wells in the study area is completed, and the average daily oil increase is 0.5 t
more than that of a single well in the same period, achieving a better effect. It is a good reference for the quantitative combination of
fractured layers.
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Table 1 Evaluation of physical parameters
WS Jei g ALl i
25 LB BidE N RV %3
% 10° par TLBREE B FLBE @:&Z’:—%ﬁﬁ
Pllla 25.40 302.00 0.35  0.68 0.71 0.82 0.76
P132 25.60 331.13 033  0.64 0.69 080 0.75
P142b 2540  302.00 0.35  0.68 0.71 0.82 0.76
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S34 04 0 03 012 0 046 049 0 0.68 0.39
S35b 02 0 0.1 0 0 007 O 0 0.26 0.09
S35¢ 0.8 0 04 035 0 073 071 0 0.85 052
836 03 0 0.1 006 0 012 039 0 035025
S37¢ 0.8 0 03 035 0 050 071 0 0.70 047
Pllla 1.6 05 05 0.82 0.63 096 0.94 0.89 0.98 0.94
P132 1.3 04 0.2 0.65 050 0.38 0.80 0.79 0.78 0.79
P133a 02 0 0 0 0 0 0 0 0 0
P133b 04 O 0.1 0.12 0 0.08 034 0 044 026
P141 09 O 03 041 O 057 074 0 0.75 0.50
Pl42a 06 0 02 024 0 040 062 0 0.80 047
P142b 19 08 04 1.00 1.00 0.79 1.00 1.00 0.93 0.98
P15 07 0 01 029 0 011 054 0 049 0.34
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Table 3 Evaluation of capacity parameters

P RES K Jett Ak Ab s bl A
RO WRES) R PRI 0 W2 ORI W R ORI P
% MPa B [ (dem)] S RE g S R s 0

S34 88.00 5.00 0.36 1.00 0.70 0.44 0.66 0.92 0.89 0.85 0.90 0.96 0.90
S35b  88.90 5.00 0.37 0 0.64 0.44 0.60 1.00 0.86 0.85 0.88 1.00 0.90
S35¢  94.90 4.97 0.45 3.00 0.22 0.42 0.28 0.77 0.74 0.75 0.73 0.88 0.77
S36 98.00 5.02 0.50 1.00 0 0.45 0.05 0.92 0 0.77 0.48 0.96 0.55
S37¢  85.80 4.75 0.33 2.50 0.86 0.30 0.80 0.81 0.93 0.79 0.94 0.93 0.90
Pll1la 94.70 4.54 0.46 6.20 0.23 0.18 0.22 0.53 0.61 0.71 0.68 0.73 0.68
P132  91.80 4.21 0.34 4.20 0.44 0 0.74 0.68 0.81 0 0.86 0.88 0.64
P133a 84.60 4.73 0.28 0 0.94 0.29 0.99 1.00 0.99 0.78 1.00 1.00 0.94
P133b 83.80 5.20 0.32 1.00 1.00 0.55 0.83 0.92 1.00 0.86 0.96 0.97 0.95
P141 88.40 5.05 0.37 3.50 0.68 0.47 0.60 0.74 0.88 0.86 0.88 0.86 0.87
P142a  87.70 5.12 0.36 0.50 0.73 0.51 0.66 0.96 0.90 0.87 0.90 0.98 0.91
P142b  93.20 5.10 0.31 6.88 0.34 0.50 0.85 0.48 0.80 0.79 0.92 0.83 0.84
P15 84.00 5.46 0.28 1.00 0.99 0.70 1.00 0.92 1.00 0.93 1.00 0.98 0.98

x4 SHESEITNE
Table 4 Evaluation of oily parameters

S Jeit AL Ab [ i)

BE O EATR SMmAE BAMME AR S Fam  BATER sw EBAh R
fi# /10 ¢ % fi# /101 it it WA R g IRUE ThE R TRARE

S34 23.39 0.37 107.48 0.14 0.44 0.03 0.51 0.66 0.42 0.53
S35b 19.83 0.37 90.40 0.11 0.44 0.01 0.48 0.66 0.33 0.49
S35¢ 18.73 0.37 145.74 0.10 0.44 0.08 0.47 0.66 0.53 0.55
S36 3.56 0.37 83.32 0 0.44 0 0 0.66 0.16 0.27
S37¢ 50.82 0.37 177.84 0.32 0.44 0.12 0.69 0.66 0.58 0.64
Pllla 50.94 0.37 487.85 0.32 0.44 0.48 0.75 0.76 0.69 0.74
P132 64.53 0.37 442.88 0.42 0.47 0.43 0.80 0.68 0.75 0.75
P133a 23.63 0.37 80.08 0.14 0.44 0 0.52 0.66 0 0.39
P133b 150.18 0.37 471.16 1.00 0.44 0.46 1.00 0.81 0.77 0.86
P141 53.21 0.37 214.73 0.34 0.44 0.16 0.70 0.66 0.63 0.66
P142a 46.37 0.37 186.20 0.29 0.44 0.13 0.66 0.66 0.60 0.64
P142b 96.98 0.41 924.38 0.64 1.00 1.00 0.89 1.00 1.00 0.96
P15 77.62 0.37 225.80 0.51 0.44 0.17 0.71 0.76 0.64 0.70
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Table 5 Evaluation comprehensive index
o i) ?”i@?ﬁf/ﬂﬁ . . ¢lﬂ£§%£ﬁ&@ _ 4%‘{% fra )2 ik
GZET FeRedRbs SRy WitEiERE  BHERT O CRERSRR  SudERR WbRRR ITOME REE AG)EE
S34 0.29 0.90 0.53 0 0.73 0.95 0.81 0 0.62 1.1 ®
S35b 0.07 0.90 0.49 0 0.51 0.95 0.79 0 0.56 2.5 @
S35¢ 0.39 0.77 0.55 0 0.79 0.88 0.82 0 0.62 1.7 ®
S36 0.19 0.55 0.27 0 0.66 0.74 0.65 0 0.51 2.5 @
S37¢ 0.35 0.90 0.64 0 0.77 0.95 0.86 0 0.65 3.5 ®
Pilla 0.70 0.68 0.74 0.76 0.92 0.93 0.90 0.87 0.90 1.7 @
P132 0.60 0.64 0.75 0.75 0.90 0.89 0.91 0.86 0.89 4.0 ®
P133a 0 0.94 0.39 0 0 0.97 0.73 0 0.43 2.8 ©
P133b 0.19 0.95 0.86 0 0.66 0.97 0.95 0 0.65 3.9 ©®
P141 0.37 0.87 0.66 0 0.78 0.93 0.87 0 0.65 1.0 @
P142a 0.35 0.91 0.64 0 0.77 0.96 0.86 0 0.65 0.7 @
P142b 0.73 0.84 0.96 0.76 0.94 0.94 0.98 0.93 0.95 5.7 @
P15 0.26 0.98 0.70 0 0.71 0.99 0.89 0 0.65 3.4
=6 [EHMAERLRTLE
Table 6 Comparison of fracturing effects of oil wells in the same period
il AR AR Tﬁ*ﬁfﬁﬁﬁ i ?ﬁ‘ﬁf;ﬁ it F%ﬁﬁﬁfé RS
m m Hpsiin Sk By SKR%  Hislim e i SRR EE%

2018 4F N 2RARE HIZ ik 13.1 5.0 1.4 89.0 5.3 85.6 3.9 -3.5
2017 4F FRAEAR[HIZ T 135 52 1.6 87.0 5.0 86.4 3.4 -0.7
24 -0.4 -0.2 -0.2 2.0 0.3 -0.8 0.5 -2.8
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