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Abstract: To improve the inspection capacity of perforation equipment and scientifically evaluate the overall performance and quality of
pressure-activated detonating devices for oil and gas wells, a high-temperature and high-pressure kettle testing system was developed.
By analyzing the detonation mechanism of pressure-activated detonating devices for oil and gas wells, and using computer system,
programmable logic controller system, hydraulic-electric controlling system, hydraulic system, and temperature controlling system, the
experiment was conducted and the data was analyzed in real-time using a programmed controlling method. The results show that the
high-temperature and high-pressure kettle testing system exhibits the maximum test pressure of 100 MPa, the maximum test pressure
difference of 100 MPa, the maximum temperature resistance of 300 °C, and the detonation success rate of 100%. The proposed
performance testing technology of pressure-activated detonating devices for oil and gas wells can reduce the safety risks of perforation
operation and provide technical support for high—quality exploration and development operations.
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Table 1 Temperature resistance performance index of
pressure-type Pressure-type detonator
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Fig.1 Schematic diagram of composition of high-
temperature and high-pressure kettle system
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Fig.2 Working principle diagram of hydraulic system
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Fig.3 26-hour insulation test curve

A3 e o S 4 2 T AR L R S s v AR

(1) F 7 2R 2 8 A LA 36 A 45« AP WL
ERGIw/ - L

(2) Sy OB B R AT &AM /N e
VER 22 0 +1 mm; KRR AV 224 £2 mm;;

(3) e oy X 2 5l i s P E VLA 5 <
PR AR IR EE R AR R IR 30 min, AN

120

100 ~

JE 71/MPa
D
3
T

0 5 10 15 20 25 30 35
I T /h
B4 26 h{RIERXIGHLZ

Fig.4 26-hour pressure maintaining test curve

(4) Fs g =Xt A 2 T vy JLPE BE AT 45 < o A
FERRE O vy il e TR A AR A b T o R E Y
WUE T E K 48 h il BE(E, PRIR R 30 min;

(5) JE AR A e IR RE Kk K Hh
RENE AT & 7 A PEREZEK
4 MWLER

ez s g RS 8 e AN A KM E B R i
PEREMS , K Iy R 8 e 1 e o A i i i T S 1A
RS LN SR A SE (R IRRE R S A L S
i MK [, R Ar B P S el e
JEZER T AL, JE IS8T T 50w, BEE R T,
TP U L, R R R R P B 3hisfT, RERA
INEARTFIR I T, G 5 7R Y RER RN
PR BN B TR, MR T ) 2R 4 B Tk Ak
SR, AT LA R A2 AR RN B AR EAT $2 TR ) 5
BRI, FHEL™ A= 2 NI TR ) 2518, Y& Tk
JIEE GBI R B B 14 I 18] RN e, 64T )
FORBRRE A K RE ISR, R A e BT 1/2
F R T I g I e A B VDB A BT 78 B B2
TERLE ATRLEE 25 A B AN ™ i 172 B R R ) TS
RO R BT U B AN A K D 28 0 H B 5 U
AR KIETETT AT 2, KA 5T U1 DI 00, ic
SIRIEE R, Wy 2R 1 2 B R A K TR fE
I EOR R IG PERE S A, K AR B 12
RO 3 Fie % 107 B30 ke 1) B U0 B 5 4 o 4 2 2 I i
AR TERUE BRI 25 0E T ™ il 1/2 e R
JE 3 B8 IO 5 B DR K g i ) e B
DI R K R A SRAS 2, I s 2 ML E A9 Tk h A7
KA I 75 A IR s AR T g A2 SR X R i A
SRR M AR O, 3 BRI



$32% 2l

VKT AR AR B AR BRI B AR 39

P RIS TR EE 200 °C |, iR E] 100 h, 85
MR, AN & M R AR R B s e g i 35 R
¥, % KK JI{E 5 B K 77. 42 MPa 77. 51 MPa #l
78. 01 MPa, 5 & M G bR HE K | o 1 i FE A2 1 kAR
SE , BEAE I JE T 0 FH R g R 0 2 R 6 1 LK
Kl 6.3 3 2 3 i ) ke i S 0o il Eicale

120

100

80

60

JE 73/MPa

40

20

Ol 381 761 1141 1331 1901 2281 2661

I} [ /min
5 BREBEZEXR/NZENAEREHE

Fig.5 Test curve of simultaneous pressure rise of
large and small autoclaves
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Table 3 Test data of pressure-type initiating device
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