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Fig. 1 The bi-directional boosters in a string of perforator
1—perforator A, 2—gun connection A, 3—detonating fuse,

4— bi-directional boosters, 5— gun connection B, 6— perfo-
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discontinuity (air gap)
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Fig.2 Schematic diagram of the experimental device

1—8" industrial detonator, 2—detonating fuse, 3—donor

booster, 4—steel bar, 5—acceptor booster
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Table 1  Testing results of the bi-directional booster transmit-

ting detonation

x/mm X, =160  x,=150 x,=140 x_, =130 x_, =120
Sum of success 1 2 9 3 0
Sum of failure 0 1 2 9 3
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Fig.4 The simulation of donor booster exploding process
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away from the end face
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Table 2 Fragment mass of impacting the closed end face of
acceptor booster at different transmitting detonation distances

and its impact kinetic energy

kinetic energy of the fragments

distances/mm m/mg impacting on the acceptor/)
10 24.27 245.19
20 8.09 81.73
30 4.75 47.99
40 2.40 24.25
50 1.65 16.67
60 1.65 16.67
70 1.59 16.06
80 1.57 15.86
82.8 1.55 15.65
90 1.05 10.61
100 0.92 9.29

Note: m is the mass of the fragments impacting on the accepter.
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Limit Transmitting Detonation Distance of Bi-directional Booster Used in Oil and Gas Wells

PENG Jia-bin, XIAO Yong, DUAN lJia-qing, ZHANG Ming-zhe, ZHANG Long, ZHU Wei-long
(Xi'an Wuhua Juneng Blasting Equipment Co. Litd, Xi'an 710061, China)

Abstract: To evaluate the limit transmitting detonation distance (i.e. maximum transmitting detonation distance at a confidence
level of 0.95 and reliability of 0.999) in the air of bi-directional booster used in oil and gas wells, a transmitting detonation test of
bi-directional booster was performed by the mathematical statistic method- up-and-down method commonly adopted in sensitivity
test of pyrotechnics. The numerical simulation of transmitting detonation mechanism and explosion process for bi-directional boost-
er was carried out by LS-DYNA software. Results show that the maximum transmitting detonation distance with reliability of 0.999
under a confidence level of 0.95 in the air of bi-directional booster is 82.8 mm. The numerical simulation results support the ex-
perimental one of about 82.8 mm in a certain extent.

Key words: applied chemistry; bi-directional booster; limit transmitting detonation distance; fragment; numerical simulation; oil
and gas wells
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