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Perforating technology with equal aperture

YANG Kun', WANG Jiuzhou®, YU Qiulai'

1. Testing Branch, PeiroChina Daqing Otlfield Co. , Ltd. , Daging, Heilongjiang 163412, China
2. China National Oil and Gas Exploration and Development Corporation ( CNODC) , Beijing 100000, China

Abstract: In the conventional perforation and special well perforation construction, because the perforator is on one side of the casing
and the gap between the barrel wall and the casing wall is different, the perforation hole diameter on the casing wall is not uniform with
the formation perforation channel, which reduces the conductivity of the perforation channel, affects the subsequent hydraulic fracturing
construction effect, and even affects the subsequent development and transformation effect. Through theoretical analysis and ground test
of conventional four-phase perforator with the degree of 90 and three-phase perforator with degree of 120 in horizontal well, the
centering device in vertical well and rotary centering device in highly deviated well are designed, and the equal aperture perforating
charge is developed to realize uniform perforation in technology and equipment. After perforating, the hydraulic fracturing pressure is
reduced by 11.2% compared with conventional perforating. The technology can be applied to large-scale fracturing of tight oil and gas
horizontal wells and conventional perforating fracturing wells to meet the needs of oilfield hydraulic fracturing development
and transformation.
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Fig.1 Schematic diagram of non-uniformity of eccentric
channel of perforator
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Fig.2 Schematic diagram of simulated shooting
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Fig.3 Aperture values of different gaps of perforator
with diameter of 73 mm
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Fig.4 Aperture values of different gaps of perforator
with diameter of 89 mm
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Fig.5 Aperture values of different gaps of perforator
with diameter of 102 mm
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Fig. 6 Simulation diagram of perforator in horizontal
section of horizontal well
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Fig.7 Perforation depth data curve when the
perforator is in the middle
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PLEIR B BRI |, 20 FL/m = HA{7 89 RIGHFL
AFIRBE T AUAS I =K, 42K H] DP44RDX25-1 5 L
G SBHFLEN B i A =8 i) | 28822 5 5 il
K 44% 33% 37% , T Je WG U IR 56 A HE R S LR
o R &R, 88 A — e S FLae . B 2 B
AL E, R 20 fL/m = A A2 89 AU 4 AL #%
(DP44RDX25- 1 Mt L 38 ) £7 7 55 [A] 1 7] &,
b, X F 7K P R B0 5 6 L AR 22 5 1 0 R AL 2%
SHALER AT, e 15 FL/m BHLEF (1),

1 HILEBPHESBEMTREIER(157/m)

Table 1 Perforation depth data of each phase when the
perforator is in the middle (15 holes/m) E{ii :mm

gl MR — LA A=
1 651 576 566
2 533 522 603
3 604 563 615
4 594 611 539
5 587 573 702
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Table 2 Centering test aperture data of perforator with
diameter of 89 mm in horizontal well
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Fig.10 Data curve of hole diameter when perforator deviates
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Fig.11 Data curve of hole diameter when perforator deviates
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Fig. 12 Structure diagram of centering centralizer
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Table 3 Testing data of ground concrete target aperture
of equal aperture perforating charge of 89 type
conventional four phase perforator

Z[a] R NG K JE] B NG

Hi T VR 10.150  9.8500  8.7000 9. 450
AL AT 10. 000 9.5000  9.3000 9.350
Hedf/ mm 10. 100 8.8500  9.3500 9.550
9.650  9.5500  8.600 0 9.750

F-H LA/ mm 9.975  9.4375  8.9875 9.525
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Table 4 Testing data of concrete target aperture
of equal aperture perforating charge of 89 type
horizontal well three phase perforator

215 AHfE— AL — A=
1 9.65 9.55 9.23
2 9.95 9.65 9.47
3 9.70 9.15 9.51
4 9.81 9.75 9.70
5 9.75 9.35 9.45

3 9.77 9.49 9.47
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Table 5 Comparison of average pump pressure data of
hydraulic fracturing in blocks A and B #.{if : MPa
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Table 6 Effect comparison of perforating charges of

equal aperture perforating charge of 89 type
horizontal well three phase perforator
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