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Design of an electronically controllable anchorable unblocking device for injection well tubing
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Abstract: To address blocking issues in injection well tubing in the Daqing oilfield, where existing measurement and regulation
processes are incompatible with electrically controlled unclogging devices, resulting in operational delays and low testing efficiency, a
novel electronically controllable unblocking device was developed. Based on innovative design theory and mechanical engineering
principles, the device integrates electronically controllable anchoring technology with RS-485 communication, forming a “cleaning-
cutting-scraping-anchoring-controlling” multi-component collaborative system. Constructed from high-strength carbon-manganese
steel and powered/signaled via cable, the device ensures compatibility with existing measurement and regulation processes and is
applicable to tubing diameters ranging from 42 to 62 mm. Field applications across 75 wells in the Daqing Oilfield demonstrate a
remarkable unblocking success rate of 93%, a reduction in average single sticking-release operation time from 120 minutes to 30
minutes, a 100% downhole anchoring success rate, and annual direct economic benefits exceeding 3 million RMB. This device
significantly enhances unclogging efficiency and success rates and enables synergistic operation with existing measurement and
regulation systems, providing crucial technical support for efficient field development in the later stages, and holding substantial
potential for broad application.

Keywords; electronically controllable anchoring; tubing unblocking device; tubing blockage ; measurement and regulation technology ;

injection well tubing; production testing
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Fig.1 Component composition diagram of electrically controlled
injection well pipe string dredging and scaling removal tool
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Fig.2 Physical diagram of lateral scraping component
and radial impact component

(4) 58— E ST

SETHE U 25 I B S MLBRAS Bl RO,
PRI 30°0UHI e Al , PN 0423 T B e 5 i
JREER T . e RGIREN T il id 2Z AT IR 1L 5)
PR, T B0 el oF o 5 ST e R RS 5, AR B
Blbaz sh~ B BE, Bl 5 i B 9 A 3, 4l 58 bk R
AN, 2 R N B R i, SR AR
il 42~ 62 mm AYETE S, XA BT O B AR
PlizFed B b, TR RE AL R385 , 4 e #%e B Sk 1Y
A il SRR E 1 SCHEF- B DRAUESE 1Rl 9 RS
i

(5) FE—INREME AL S BE T

BB TR P R G 58 B, ) 25 B P S
PEATREAER A A Jy o LA s T 5 A R0 T AL EE 2 A
S il , R RS -485 38 {5 4% H -5 HLUE 4 i B
XA P A, LA E T SRR (5 ek, BN
PR AR W A B R A ) 2 220 T RE PR AR
B, 30 aed A L el U R AL o ] L E 4
PERIEE R sy B2 1R, e Sems -, as A 3l
Pl e, SR T 3R 3 | H Bl E -5 D RE 43 B
[F] , 36 A2 o 2000 98 T 2 0 P SR, 4 T2
B REALAE R KF
2.3 HEWHERARNERNNESLHEE

(1) BANE B fih A AL

PP T R B AR AR Dy 3 S IR ME ARl A %
O S FURCRAR R B S T LML B2 | A Sl
S RAL TG BOR B SO o niEl 3 i, fE
R IR B AL BT, A% 45 A0 B 355 - e o s 49
A B 2 R A ) 5 14 Bl 2 (3R 4295 T Ak B DA B
TR PR ) T R S 1) 2 Bk K% 30° 0L i e FE M 1 3
PR, B A A ik = FARE R IR S,



54 W24 i

2025 4F 10 H

T R G (A %) K E R4 fF 54
RS-485 Tl 242 11 55 B8N G i B I XL ] 288 08 47
AR SEIER 4 R B T U R 2 T
BRI B, 5 LS A 10 P B 2 B A S B2
ettt

Pl e Pet
gk bl CHIE g

0] ==

&
R

3 HEAHIMEHRER
Fig.3 Physical diagram of anchoring component
and dovetail groove exterior structure
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Table 1 Statistical table of 75 experimental wells
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