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Application of tractor in perforation of shale gas horizontal wells
WANG Junfang, ZHANG Longfu, XIA Haibang, WANG Yuhai

(Sinopec East China Oil and Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: In order to solve the problems of long perforation cycle, high cost and self-locking of long horizontal section of coiled
tubing transmission, a key test for tractor perforation has been carried out. At present, the staged fracturing of horizontal shale gas
wells mainly uses pumping bridge plug perforation. In the first part of the frac well, because of the lack of pumping channels, coiled
tubing transmission perforation is used usually, which need longer operating cycle and higher cost, and is not beneficial to reduce
cost and improve efficiency. Nanchuan Shale Gas Field has expanded the business scope of the roller tractor by introducing and
improving some tools, and realized the tractor perforation of shale gas horizontal wells. The tractor perforation powered by a tractor
transports the perforation gun to the position and ignites the gun. By on—site improvement and testing, Nanchuan Shale Gas Field
has solved the problems of voltage isolation protection joints, shock absorption joints and adapters, mastered the performance of
tractor perforation and applicable conditions, and provided experience for subsequent construction and basis. The test results show
that the perforation of the tractor in the horizontal section of shale gas wells with a well deviation of less than 90° is reliable and
feasible. The tractor perforation can meet the needs of shale gas horizontal wells under pressure perforating operation. lts operation
process is greatly affected by well deviation and wellbore cleanliness. Compared with coiled tubing perforation, its speed—up and
cost—reducing effect is obvious. The construction period can be saved by two days, up to 50 %.

Key words: tractor, first stage perforation, shale gas, horizontal well, fracture
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Fig. 1  Ground control system
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Fig. 2 Downhole composition of tractor perforating tool
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Fig. 3 Force analysis of tractor perforating tool
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5 Jite T[] T HS HHFLE/m B /m HRCe ) ®
5637.5~5639.0 ‘
— I
1 20180928 NC4-4HF S 6140~ 5 615.5 1356 91 K
5103.0 ~5 104.5 -
. — | L
2 20190313—20190315 NC4-5HF S 12505 126.5 2053 84 K
5252.0~5253.5 -
— — L
3 20190811—20190812 NC5-2HF 59330 52345 770 87 Jpvi]
4 20190724 NC1-3HF 5573.0~5576.0 1 560 82 fesl]
5 20190725 NC1-4HF 5793.0 ~ 5 796.0 1610 84 fRsl]
4492.0~4492.8
2019101 “3HF 1 5
6 0191016 NC3 4499.0 - 44998 776 75 )
4378.0~4379.5
7 20200105 NC9-S1HF 1900 77 )

4400.0 ~4401.5

UV DA R A7, FEHAY 1 ~ 2 d, T — % 505 S
TS A ST LI RN 2 3 ~ 4 d, 45 2t T8 01 24
2 d, FIHICA TR S LS T R R TRRRCRIE T

T BOR AT #5654, AR T 20 A 9 L ER
IR 5 70, 7 O B A 5 35 it Eid
AR TE e 2, S Bl 45 PN [ JF K U8 8% B8, v LA
WO 8 H PRl 98Dt T T 7 AR R 9%

JAT a5 FL 5 H A H R FH 0% 7% S A8 S ALk
HiE L2,

4 4he

1) JEFT a8 S FLEARREWG AL BT UK H A8 TR
SELT K 8T 50 SUKE IR Bt LR,
fRT A VFGr T I, ol F R AT R I B P iy T
AL T T R B DR R A A 2R AR O AL

B RESCBUCTT FGTFLZ 1A #9422 U4, (B T €47
LI T2 4

2) JEFTASSFFLXII T A MF 2R i, IR Ak B
T, BIFIRPUBAGED T2 2%, B BiE AR
T 95. 7 M UA UK o SEBRTit T A [ R 0
2R, RS Al i 0 [ S i A O AT 45 0 1 o
i SR I AR AT SR, A T R A
B GFLIF TR, MITEAT & 5 -FL AT RUAR $hae A 7= i JEE FL
P L A I TR A3 0k 18 1 €A T 45 il 128 e o S
FLAHGE, 0T 148 S HeAb 7 52 BEAT B S K
BB BORAL o Anfari A EABUff B BEOR 1 A SOK
LRV — BB T5 1

3) NEAT T FLZ PR, ICA T I ] S, AH LU i 25
A STFL AT T 2 d, e B L TR 0 4 e
50 %, n] SEBUR A S R AL R T AR T
PRI

F2 ELHESTLSRITRSTFLIT L
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