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Reliability of Safe Explosion Avoidance I gnition Device for Oil and Gas Wells

WANG Feng, MA Tao, LI Jing-cen, CHEN Zheng, WANG Xi, HUO Da,
LIU Chao-jin, LIU Qian-qian, ZHAO Zhen-yang

(Wuhua Energy Technology Co., Ltd., Xi'an 710061, China)

ABSTRACT: The work aims to solve the potential safety hazard in the well field caused by the premature explosion risk of
detonators in the cable perforation process of petroleum exploitation. A safe explosion avoidance ignition device for oil and gas
wells was designed. High safety and high current detonators were used in the device. The design scheme of circuit isolation and
explosion transmission sequence isolation was adopted. The type selection design and analysis were carried out to the compres-
sion spring in the device, and the simulation experiment of device arming and resetting was completed. The designed safe ex-
plosion avoidance ignition device met the requirements of pressure conduction by the spring with a cross-sectional diameter of 5
mm and the spring switched the device to a safe state by overcoming the creep property loss after pressure relief, ensuring the
safety of the pipe string under construction and not under construction. The device is used in cable perforation operation to im-
prove the reliability and safety of construction and ensure the safety of on-site operators.
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Fig.1 Locations of detonator and detonating cable
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Fig.2 Structure of safe explosion avoidance device
for oil and gas wells
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Tab.1 Related parameters of spring
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Fig.3 Working diagram of spring (unit: mm)
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Fig.4 Comparison of spring compression under different loads

(] Fof ELA R AT SR P S5, R O S BB Sy i R P A
o FIBMELE W IRTESNIER T 2 KA,
TR Z JE AT A —E BB e Wk i PE T, Horp s
T a2 34 B R S AR T, AN K R o FR ol 9
PEARIE o PRI, A O i 35 7 [l 8 ) 2 v B 8 a1
B8 0 B B B ALRAS, BN 3 LK AR A 5
R EE A, HE AN A BR IR, R4 5 [m] 3By
BN At o SR AR R SCR SR IR R RL, 1T
RAE R (10) FiR.

& =0/E (BRI BY)

g =(c/K)"  (BYERER)

K: o BN ST E ikt K iR R
n RN AR AL R EL

XPAS TR B AR ) 3L it N 3214 5 MPa B4 , PR
KBRS SRy, 25K 5—7 i,

Kl 5—7 R, MRIZEAT, ASFEME R
H, RgEEAR . MRS, BT ARE Y AR R
SPYBME AL R HI G ORI, IS, S
A A A

. Gd?

P—8D% (11)

Rt (1) AT, SRR MR AR AR, NI
R, AR R Afr T SRS AR T N, TS R S
SLERIENL . HITREE R A, 2 p=5 MPa i}, RH
SSA AR, AN ) AR 5L 1) B RO 4 e S I 2 1Y
AMKELE 2,

(10)

URES/mm

5.3

4.

3.

2.

1.
1e-030

——N N

a &S5 b HEG
Kl 55 MPa | HA% d=4 mm 3555 1% H

Fig.5 Stress comparison of spring with a diameter d;=4 mm
under 5 MPa: a) after loading; b) after unloading
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Tab.2 Maximum compression of spring and free
length after unloading
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Fig.8 Test result: a) measuring bar marking line; b) device connection; c) before pressurizationn; d) after pressurization
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Fig.9 Reliability test of safe explosion avoidance device
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Tab.3 Detonation velocity test results

P WA 2 /mm Hif 1) /s F5H/(m-s ™)
1 100 13.28 7530
2 100 13.44 7440
3 100 13.35 7490
4 100 13.33 7502
5 100 13.39 7468
6 100 13.42 7451
7 100 13.40 7462
8 100 13.31 7513
9 100 13.30 7518
10 100 13.50 7407
K10 A P i g
Fig.10 Detonation velocity test
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