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The Status of Current Research on Downhole Robots and their Multiple Applications
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Abstract: The research and application of downhole robots has been carried out at home and abroad for
addressing the difficult RIH of logging and fracturing pipe strings in horizontal wells. Two categories of downhole
traction robots and drilling robots have been determined based on the structural characteristics and functions of
downhole robots. The functions, design schemes and performance parameters of four key technologies, including
support structure, drive system, control system and energy supply system were introduced in detail and the latest
research progress of downhole robots at home and abroad were summarized. Studies indicated that the researches of
downhole robots could be focused on the miniaturization and safety, and the telescopic intelligent control drilling
robots should be developed preferentially. Based on the development of downhole robots, forward-looking technologies
such as multi-lateral micro-hole horizontal well completion, coiled tubing intelligent closed-loop drilling, wireless
single bridge plug staged fracturing in horizontal wells, etc., have been advanced. This paper provides a guide for the
research, design and application of downhole robots in China.
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Table 1 Comparative analysis on the performances of various supporting mechanisms of downhole robots
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Table 2 Comparative analysis on the performances of various drive systems for downhole robots
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Table 3 Comparative analysis on the performances of various control systems for downhole robots

Pl =X HATHLIG BAFLE it s
LA a7 Ep
PIC+CPLD LERTRT A, 25 TR g
FAL T4 17 A H.
LA CE S
PIC+DSP S AR fE RS R B
FAL T4 17 =
TREE] W] CE S Al il BIIAAE
B g il ARG eI SCERHLER A H FIB AT, AR s il R AR 2

14 BEMBRE

e LS R ROR I T HLER NSt sh 0y, &
A MRS & B BRIV R A 3 R e s k4R T
KXo HAED, HFFHASANEZERHBLE RS
X, TR LGS A2, A48
BN, BT HF RN IR 8 T LSS AR UL,
ANECR B RE R A 7, R AR RE B AL 45 7
BT, O fE R AL R GRS AR
BB 2s 0], 42 5] 7138 3] 65.77 kN, H B sl i & 4
K, BB FHLES A A5 K

2 I HLay AT

2.1 FHTESINHFEA

I A2 51 LA AN B AR i, L5 A
T AERNRE, T NI IS A
A AEML H, H SR A2 5] Sy 80N, ME LIS R & 2% 1)
R TH . Bar, BAARRMENIZEVLES AR GE-
Sondex 2> HElWF i 4 X T A5 ML as AU, digR 3
PRI IE B B, — MR 1 AR Bl AT
(F035 2 IR Bh %) A1 1 4k IE 5 (BLFE 2 MR IE
), E LR . KPS HEF 2003 45| i HLAR
NFFHF I HAE M, s B 3- 45 1 A 7= i H- 5%
Bl R IRIE Tolk K=l i de X2 5 Mlds A2 E =
MR A, HAME 105.0 mm, K JE 9 m,
25| J3 2 kN, Haj el B 28R

o)
e

SA RS .
' J

1 GE-Sondex AT RS EA"

Fig.1 GE-Sondex company’s wheeled tractor robot
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Fig.2 Blade type telescopic downhole traction robot with
three-link support mechanism'"”
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Fig. 3 Traction robot with eccentric support arm"™”
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Fig. 5 Schematic diagram of the radially arranged trac-
tion cylinders and support cylinders
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Fig. 6 Schematic diagram of the axially arranged traction
cylinders and support cylinders for the second gen-
eration downhole drilling robot
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Fig. 7 Movement mechanism of downhole drilling robot
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Fig. 8 Schematic diagram of multi-lateral micro-hole
drilling
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Fig. 9 Closed-loop drilling technology with coiled tubing
intelligent
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