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Subdivision Cutting Fracturing Technology for Horizontal Shale Oil Wells
in the Longdong Area of the Changqing Oilfield
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Abstract: The shale oil reservoirs in the Longdong area of the Changqing Oilfield are characterized by low
brittleness index and undeveloped natural fractures. In this case, complex fracture networks are difficult to form.
During multi-stage and multi-cluster volumetric fracturing, uniform reservoir stimulation is hard to achieve due to
various effects of reservoir properties, in-situ stresses, anisotropy and inter-cluster interference of hydraulic fractures,
and uneven fluid inflow within the clusters. According to the principle of maximizing fracture-controlled reserves,
reservoir quality was evaluated and graded for the shale oil horizontal sections, and a heterogeneous geological model
was built. On this basis, the layout of single-stage and single-cluster fractures by subdivision cutting fracturing was
designed according to the spatial distribution of sweet spots and the comprehensive sweet spot index, and the fracturing
parameters were optimized accordingly. As a result, a subdivision cutting fracturing technology for horizontal shale oil
wells was developed. Field tests were conducted in 10 horizontal shale oil wells in the Longdong area of the Changqing
Oilfield with good stimulation effect, where the daily oil production of the test wells was 35.9% higher than that of
adjacent wells. With its successful application, this technology provides a new idea for the stimulation of the similar
shale oil reservoirs.

Key words: shale oil; horizontal wells; subdivision cutting fracturing; fracture-controlled reserves; Longdong Area;
Changgqing Oilfield
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Fig.1 Comparison of fracture propagation under different fracturing modes
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Table 1 Productivity index and open flow capacity under

multi-cluster fracturing and single-cluster fractur-
ing

FEOERRTY, RimEE/(m’-d -MPa) TR E/(m’d )
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Fig.2 Productivity prediction curves under multi-cluster
fracturing and single-cluster fracturing
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Fig.3 Simulation results of fracturing effect under differ-
ent fracturing sections of Well Hua HXX-X
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Fig.4 Heterogeneous geological model of the Platform Hua
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Table 2 Optimized perforating positions
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ww g RO g B gy S0
g TR T (Sl T i T2

m 1L, % m 1L, %

1 3221.50 559 13 2741.90 25.00 66.2

2 3169.60 5190 592 14 2711.10 30.80  79.1

3 313380 35.80 829 15 267040 40.70 775
4 310630 2750 60.0 16 264330 27.10 72.0
5 3079.80 26.50 739 17 259810 4520 64.1
6 305340 2640 60.5 18 2568.60 29.50 73.0
7 3028.10 2530 714 19  2540.60 28.00 645
8 3002.80 2530 54.7 20 251090 29.70  70.0
9 2962.00 40.80 62.1 21 248090 30.00 87.7
10 2928.10 3390 56.0 22 245510 2580  66.5
11 279210 136.00  63.1 23 2393.60 61.50 525

12 276690 2520  80.8 24 2354.00 39.60 875
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Fig.6 Cumulative production with different half-lengths of
fractures
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Table 3 Fracture parameters and post-fracturing produc-

tion with the same fluid rates but different prop-
pant concentration (sand content)

Wik, ESBOR EBUn S¥sE SURAES/ TR SIAE

S % m’ hm K/m (mDm) SRHAES Pk
1 21 620 78.0 131.30  740.3 564 4083.2
2 18 620 66.8 130.40 644.5 494  4053.0
3 15 620 557 12950  538.8 41.6 40235
4 12 620 44.6 121.50 4543 374  3773.6
5 9 620 334 108.70  381.8 35.1 32263
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Table 4 Fracture conductivity and post-fracturing produc-

tion after the proppant with two particle sizes
were combined in different proportions

- 40/70 H F20/40H  FEES  REWRSHR SBUE
S (mD-m) e FEE

1 1:3 533.4 25.8 5263.1

2 1:2 481.7 23.3 5253.6

3 1:1 405.9 19.6 52434

4 2:1 327.5 15.8 52338

5 3:1 276.5 13.4 51792
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Table 5 Annular flow velocity of coiled tubings in differ-

ent sizes under different flow rates

R[S i X R P62 o/ (mes ™)

HERL
(m’min"") $58.4 mm $50.8 mm $43.2 mm
6.4 115 10.6 10.1
6.6 11.9 10.9 10.4
6.8 12.2 11.2 10.7
7.0 12.6 11.6 11.0
7.2 12.9 11.9 113
74 13.3 12.2 11.7
7.6 13.7 12.5 12.0
7.8 14.0 12.9 12.3
8.0 14.4 13.2 12.6
8.2 14.7 13.5 12.9
8.4 15.1 13.9 13.2
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Table 6 Comparison of stimulation and production data of the wells on the Platform XP237
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t K, %
XP237-71 2018/02/18 8.85 163 31 67 29660.6 32613 2237.0 79.8 1.8 16.6
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Xt e W25y B
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