20204F 12 A 5529% e

War W2 #

WELL TESTING

R R A -
o R SHL R R AR

Tk
HhE A R PG AT BRSTAE 2 "R A R BRIETERIR 163412
EIfLE®E : Email : yuqiulai@ petrochina. com. cn

T B 33 T E A0 AR SR A BR A W 8RB L 000 K PRI SRR A 850K TR s AR oY 5 0 IR 10% MER i i A RS B AR 52 5
{5 (2016E-10)

SR THOk. S Z SRR T]. iR, 2020,29(6) :22-26.
Cite: YU Qiulai. Safety release technology of cluster perforation [ J]. Well Testing, 2020,29(6) ;22-26.

X EHS :1004-4388(2020)06-0022-05

WE 2HMANERERERIY FEHTNDF EXFEARFERERBRAMEFHF AR ERBFHEHE, F K
AW HEER, P ERILLLBERRARA ARG RE, SRR E5Ren T E TENRF, Ya7beEF, U—x%
IRAR G F R AN TR RAL L BEREEREE 60 RV BB, JEUNEnEFRE BaWaadHd. &
TG EANTH AP EEAMYE, FERERABE T A O3 mm HH —KITH B AR, ZHATHD F AL E
JEL A Fn g R TR IR S 1 KU

K HHEAI R E B R BE B E S wa

R 4 %2 . TE3S3 XHRFRIRAD . B DO 10. 19680/]. cnki. 1004-4388. 2020. 06. 004

Safety release technology of cluster perforation
YU Qiulai
Testing Branch of PetroChina Daqing Oilfield Co. Lid. , Daqing, Heilongjiang 163412, China

Abstract: In the combined operation of cluster perforation and bridge plug, the perforation gun string is often stuck due to sand jam,
casing damage and bridge plug not being released. Taking the unstucking measures with lifting the cable, it is easy to break the cable.
The safe release technology of cluster perforation uses the principle of electric control and hot melting to realize the reliable and control-
lable release of cable and gun string. When the perforating gun string is stuck, and it is invalid to release the stuck repeatedly with a
certain lifting force, the ground power supply is used to supply power to the safety release device. After 60 s, the protector is blown,
the locking hook is pulled out from the upper shell, and the cable drives the torpedo barrel, torpedo, connecting rod and locking hook

out of the fishing head. Later, only the tubing is needed to run into the fishing barrel with a diameter of 73 mm, and the perforating gun

string can be fished out at one time. This technology can reduce accident treatment cycle and cost as well as well control risk.
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Fig.1 Schematic diagram of downhole gun string
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Fig.2 Schematic diagram of safety release device
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Fig.3 Structure diagram of electronic control release device
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Fig.4 Schematic diagram of electric control fuse
circuit design
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Fig.5 Tension-time curve for tensile test of electric
control release device
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Table 1 Statistics of fusing test data of electronic

control release device
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Fig. 6 Schematic diagram of safe release process
of cluster perforation

AIFFIHAL 6 U, BI— UG , % 2R
PE TARIE R RZAL TR ZU A S5 FLAR sh oA b il

SFLIHB/m JELJE /m — - S FLRE TS , 12225 BV T M T s Wil 56, 60 s i A
- - LB B0 )
T e
1175.7  1175.1 / 0.6 10 —
A5k S |
11741 1173.5 1.0 0.6 o 20 4.2 =%B12 .
11727 1171.3 0.8 La 2 2019 4E5 H 6 H,7E Y5-X4 AT 7K P8
1170.0 1169.2 1.3 0.8 13 B Wi, LR . 3L 20 B, #L% 20 FL/m S FLIFBE
1168.5 1168.0 0.7 0.5 8 H=H s \
~ 7L B g L1 A
1159.5 1158.4 8.5 1.1 18 ke 18 11728.00~2 640. 45‘im,‘§]?|ﬁ$i EH3E9|RDX3O %’*ﬁi
11448 11442 13.6 0.6 10 M 10 YD89-20-120-70, i # s 975 m, i K I & 89°,
1141.6  1140.6 2.6 1.0 16 e 1760. 00 m HEAIKFE:, iz 13 .14 15 Bk
= R 0 T 177 A R T, LR R0 2% 3.
R3 Y5-X4 HELEIERFEER
Table 3 Perforation sequence data of Well Y5-X4
HHUFE/m T/ m ] HRBER,  WERAY g WPERES
s T Je) ¥ % pm’ (pm’-m) e m
2078.45 2078.00 16.55 0.45 9 0. 60 0.27
2 063. 40 2 063. 00 14. 60 0.40 8 0.47 0.19 o513 B 2087. 00
2048. 35 2 048. 00 14. 65 0.35 7 0.56 0.20
2032.45 2032.00 15. 55 0.45 9 0.68 0.31
2015. 40 2015. 00 16. 60 0. 40 8 0. 69 0.28 o514 B 2 040. 00
2000. 35 2000. 00 14. 65 0.35 7 0.59 0.21
1983. 45 1983. 00 16.55 0.45 9 0.51 0.23
1968. 40 1968. 00 14. 60 0.40 8 0.71 0.28 5515 B 1991. 00
1953.35 1953. 00 14. 65 0.35 7 0.71 0.25

513,14 15 Bl =%, ST R — 3, BB
24 Je it 72 K BHFL T HHBKEY AN 7.30 m,
IR, B2 UK B T A S LA N A B
IE LR E TAEIER .

5 #ig

(1) I3RS AL R L S 2K IE A
el e i, BEORIIE T IE B 5 00 M ARSI, X

RETEME #3318 R I BEHOR 48, MARAS b e 755 fL 2%
A R AL A (R, AR 1 LR A
BRMERERSAS , S i T AR RCR

(2) S FL 2 A BECE AR Ay 73 1 S5 L A
WAt TARPE 122 ff ke, X AR 5 HLAE = B ROT 4
KRB SRR

(3) 73 AR L2 R REHCEA T R T A
R LA ZE A3 T, m] 3 Fi 1) 5 AL R 4



26 W 2.4 w4

2020 4F 12 H

LU

(4) St L R Ck B 1Y T =
TURNAES OR 57 J8 9130 e i 5 BE 7 i e i — 20 B4
SYHT, W TR, AR ERURE | LB = B R K
BB R 5 AF R IR A HUA PR 8] 1B TR R R AR
EACESUY T R

S 3k

(1] B8 RAALEARL K EIERH[T]. TR T
55 ,2017,9(3) :105.
BI Wei. Application of cluster perforation technology in
horizontal well [ J]. China Chemical Trade, 2017, 9
(3):105.

(2] Bttty , L, MR, 55, KPR 1) SRS FLEOAR B
R[], RERR T, 2016,36(7) :33-39.
CHEN Huabin, TANG Kai, CHEN Feng, et al. Oriented
cluster perforating technology and its application in horizontal
wells [J]. Natural Gas Industry, 2016,36(7) ;33-39.

(3] Bl FEiS SC, AR IE I, 2. 2 i B A S I o3 24
FLERBIBUZR I T]. A, 2017,26(2) :60-63.
LU Yinghui, CHENG Qiwen, XU Peigang, et al. Field
application of separating and delaying clustering perforation
conveyed by coiled tubing [ J]. Well Testing, 2017, 26
(2):60-63.

(4] BRali. BghE st fLBoR R BUR[T]. A e
FE1LE,2017,3(3) :7-10.
CHEN Jianbo. Current situation of coiled-tubing-conveyed
cluster perforating technology [ J]. Petroleum Tubular
Goods & Instruments, 2017,3(3) :7-10.

[5] BAcde. wgifehmndihk e fLRSE[T].
M3zt ,2018,27(4) :21-26,48.
MA Youlong. Wireline conveyed safety perforation system

i

for staged and selective perforation [ J]. Well Testing,
2018,27(4) :21-26,48.
[6] EM . K I 43 2 5 FL A2 2 G A m Ak AR AR
[J]. EANUH-EA,2020,41(1) :57-60.
WANG  Hongfei.
technology of shower hole pumping in horizontal wells [ J].
World Well Logging Technology, 2020,41(1) :57-60.
[7] EWEAR, W, RRIRGR, 5. JUA UK IR R GTH LR E
HARGT B LT ]. RILRZ 22 (ARBEM) ,
2016,13(8) :40-45.
WANG Haidong, CHEN Feng, OU Yuegiang, et al. analysis

and application of matching technology for clustering

Discussion on remote visualization

perforation in shale-gas horizontal wells [ J]. Journal of
Yangtze University ( Natural Science Edition), 2016, 13
(8):40-45.

[8] mifte. GEFLIRAFTERY 24 XU S BB fs i [ 7],
B A AL T AR HES i, 2016,36(24) :73-75.
SHANG Zhenhua. Safety risk and preventive measures in
perforating operation [ J]. China Petroleum and Chemical
Standard and Quality, 2016,36(24) :73-75.

(9] SRHRAS, JKE B8 T, S FLAG A b 458 i DR 20 r K% 4k 2

LT, IR, 2020,29(1) < 18-22.
GUO Zhenjie, ZHANG Xiao, ZHAO Yuguang. Cause
analysis and treatment for failure perforation of perforating
gun [ J]. Well Testing, 2020,29(1) ;18-22.

[10] . AV 53 B vt S 2 2 L8 - [ BB b 15 1%
[J]. AN A 2020,41(1) :70-74.

YU Hai. Stuck problem and treatment method of seg-
mented cable pumping perforation in horizontal well [ J].
World Well Logging Technology, 2020,41( 1) .70-74.

(1] 5P BUA SR IR R AT B L B 5 52 Bk [T ]
R T4 ,2020,43(2) :30-33.

ZHANG Ping. Design and practice of fishing operation
with snubbing in horizontal wells of shale gas [ J].
Drilling & Production Technology, 2020,43(2) :30-33.

[12] 5KIR RN, 2RI ZER A EBORT R ]
SREALITIEL)]. HiRT.Z,2016,39(4) :57-59,69.
ZHANG Jun, SONG Jie. Application of multi-stage clustered
perforation segmented bridge plug and its abnormal
treatment methods in Xinjiang Oilfield [ J]. Drilling &
Production Technology, 2016,39(4) :57-59,69.

[13] VFf3ek, 8040, 5K FE, 55, MaHW6004 JF 7% 26 A7 ZE 55 1L

AR A B LRI T ], AR T2, 2018,40(3)
306-310.
XU Delu, WEI Tuo, ZHANG Ci, et al. Complex case pro-
cessing of pumping bridge plug and clustering perforation
for the well MaHW6004 [ J]. Oil Drilling & Production
Technology, 2018,40(3) :306-310.

[14] XA, IR AE, BRR. TUASUKF IR i ZE 4L

BEVEw LI B R 3R (1], A imel R 1.7, 2014, 36
(3):75-78.
LIU Zulin, YANG Baojun, ZENG Yuchen. Common
problems of pumping bridge plug and clustering perforation
for horizontal shale gas well and countermeasures [ J]. Oil
Drilling & Production Technology, 2014,36(3) :75-78.

[15] Bl BEOL AR RO, 2. K IR 5 36 23 S AL 7% 1

TR TR L)), RILRZ 2 (ARBERR) ,
2019,16(5) :23-28.
LU Yinghui, TANG Kai, REN Guohui, et al. Fishing
technology of pump-down multistage perforation in horizontal
well sand its application [ J]. Journal of Yangtze University
(Natural Science Edition) , 2019,16(5) :23-28.

[16] JEIL, BRAEM R A5, HL S04 18 70 R ST LA Il % e i
R EFJ71%:201510596421. X[ P]. 2018-07-24.

IR AU Ay PR B € e S ol = W S N S T
71.201420422328. 8[ P].2014-07-02.

%P I F

SE—{EER: THOK, 5, 1985 4F i E 5 9 TR Vil 2008
AREEAL T R DA B A i ARl , R BN AL S I
ART7 T BT 5 F0 7 5 BT AF T AR, HL G 0459 -
5684872 ,13836957569 ; Email ; yuqiulai @ petrochina. com. c¢n,
TEAF ML IR VLA KPCTT LR i D Sfe e -/ \ iR 4y
] BB 163412,



