H23% SH4l w5 R ik R Vol.23, No4
201647 H Petroleum Geology and Recovery Efficiency Jul.2016

HZmMEESEANRNSRENGEZR SN

Z AV REa AR KEE
(1. VG R A IR IR R B & TR ) 5 5 S, DU R 6105005 2. m LA I Ak ik FH A28 ) SRih—)
KiH300280; 3. H AT CHE T 43 /) Al TR B , R 300280)

WE: BB MEEALTREAFEE G X HA LR RE ), MAFHERAGERT RS, XEANINETR™
B A AR SRR T A AR A R R OE R e, R B I A AR A RO AR
B, St R R AR R A B R AT SRR AR E A, B MR R R F 5 BIAT AT, 2 BIE A
R RARIR 0 A AR, FH B AT A SR A R BB AT RN R, LR BT RN
Fl AT A Mk, AR AR BRI R, AN R E R A BT e B 2 B, RN
FERIGRBENECRARBECHNEEKR, ANHBERZ R ECRERZEESCHNEER R E W
58 JE BLAHY B B A A An R e R R MR Y XA, A R X E A BT R 01 E

KEIA B Tl LA RN RS ER T

HRES %S TE3S7.12 RRFRIZAG : A X EHS:1009-9603(2016)04-0122-05

Experimental study on conductivity decline with proppant
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Abstract: Tight oil reservoirs require higher fracture conductivity compared to the tight gas reservoirs , and shale content is
usually higher in the tight oil reservoirs resulting in serious embedment of fracturing proppant in rock. Conventional prop-
pant embedment tests do not consider the influence of rock mineral composition, mechanical properties and fracturing flu-
ids, which leads to the incorrect understand of the impact of proppant embedment on the conductivity and great difficulty of
optimization on sand concentration and proppant selection. Mineral composition and mechanical parameters of the rock in
tight oil reservoirs were analyzed. Self-developed measuring instrument of embedment and conductivity was applied to em-
bedment test using cores soaked with various liquids and non—soaked ones. The results of experimental data show that the
embedded depth of the proppant increases with the closure pressure and the proppant diameter and decreases with the sand
concentration increasing. The embedded depth is relatively small when the brittle mineral content is relatively high and the
clay content is relatively low. The embedded depth in soaked core is larger than that in the original core. The cores soaked
with KCI can obtain a smaller embedded depth than the cores soaked with fresh water. The research concludes that the dam-
age of the proppant embedment on the conductivity can be reduced by strengthening anti—swelling capacity of fracturing flu-
id and applying proppant with diameter as large as possible.
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Tablel  Analysis results of rock mineral composition %

o s
%z Wt B EKE BKE RE W ﬁfﬁ
1 3 22.84 4.18 8.72 1.6 37.34 40.36
2 2457 1654 4.88 556 13.2 40.18 25.54
3 24.17 22.00 4.54 2.93 40.58 33.98
4 18.98 9.37 232 1.76  16.38 29.83 19.20
5 16.45 22.60 7.02 4.25 10.53 44.40 37.14
6 19.20 28.00 2.62 7.04 5.24 42.90 45.09
7 3233 16.08 6.07 15.84 37.99 22.87
8 2840 18.02 7.80 14.22 40.04 26.33
9 2880 18.10 9.00 12.40 39.50 26.50

Ty 23.60 193 540 9.00 5.0 39.20 30.80
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Table2  Analysis results of rock mechanical parameters
aRE R LR RE IR AL Jr itk
iy MPa  MPa < MPa 8%

1 40 25 70 24173 0.252 39.72
40 25 70 24 346 0.300 30.25
40 25 70 25392 0.280 34.99
40 25 70 22 898 0.359 17.41
40 25 70 28 358 0.263 40.51
40 25 70 31234 0.278 39.57
40 25 70 18 462 0.270 32.04
40 25 70 17 458 0.254 34.53
40 25 70 20 124 0.243 38.63
Ty 23 605 0.278 34.18
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Table3  Test results of the embedded depth of proppant

O 00 N AN W kA W N

HFE TR PG RT3 BRI AR/
EiNel MPa RiAR/H (kg=m™) pwm
1 40 20/40 5 78.16
2 40 30/50 5 66.79
3 40 40/70 5 55.60
4 40 30/50 3 81.91
5 40 30/50 8 51
6 40 30/50 10 46
7 T 40 30/50 5 102
8 K 40 30/50 5 128
WK 2%
9 AL 40 30/50 5 83
ARl
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Fig.1 Relationship between embedded depth and

confining pressure
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Fig.2 Relationship between embedded depth and
Young’s modulus
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different types of fluid
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Table4 Results of proppant conductivity of different sizes considering embedding effect
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SRS % B A R ﬁf;' _fff’ Wi‘f}iﬁ’ ﬁt’i‘mjﬂéﬁ%’ ke T M W

1 Figh 1 30/50 5 55.52 53.50 3.6

2 30/50 8 77.81 76.24 2.0

3 30/50 10 81.35 79.96 1.7

4 Fhr 2 20/40 5 71.43 69.14 3.2

5 30/50 5 55.62 53.90 3.0

6 30/50 8 65.99 64.66 2.0

7 30/50 10 73.82 72.64 1.6

8 40770 5 17.62 17.20 2.4

9 30/50 5 55.52 51.64 7.0 EVIN

10 Fapi 1 30/50 5 55.52 53.00 45 2% AL A

11 30/50 5 55.52 53.26 4.0 28l
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