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Abstract: The deviation correction method needs to be verified by experiments repeatedly before it can be applied to
practical projects. It will take much time and money to conduct field testing before the development of algorithm has
been completed. So it is very necessary to develop the engineering realization method of deviation correction control . In
this paper, with the realization of deviation correction control in geological drilling as the research subject, the
description of the actual correction process and the objectives of correction control are given. The problems with the
model predictive control are summarized, and the correction control methods under different correction conditions are
described based on the author’s early theoretical research. A directional drilling correction control system is developed

to integrate the correction control algorithm. Finally, experiments are designed to verify the engineering applicability of

Wi B
E€WA:

E—1EE:

BIEEE:

51 A&

2022-05-06; & E H#A : 2022-06-12 DOI:10.12143/j.2tgc.2022.04.003

K SRR 2 4 T R 0 52 A b Tl 0 o PR A RR A (45 61733016) 5 I 5K A SR RY 5 ik 4 35 4R 051 H 3t o il 1 5 P B AT 9IR B
B 22 4 JIE il S R0 5 ) T P R ) (95 £ 62003317 ) 5 WAL 4 11 SRRk 2 i < A IR R IT L 3t 5 Bt AR B AL H R BT (55
2020CFA031) 5 5 %2 A 2 BHAUHT 5 1 R 00 F 52 2 R e S it 4 S5 0 6 A 3K (45 %5 - B17040)

s, 50, 1992 4R AF |, T 09T AR AE I PRI RL A 5 DA el L DS A 2 il T A e R R L i ] o BOR Y F 5T L L
A s IUTH BB % 388 5, zhangdiancug@cug.edu.cn.

ST, 1963 4R A R R VT2 B FR I O, E A 1 T AR R R B 3R 2 P b A2 S0 TEEE 22 1 (IEEE Fellow),
T B B 2, R AR A ) L R R R AR GE RS A 1AL A BT & B 388 %5, wumin@cug.edu.cn,

Rt RE I Bl AR 5 Ml RN P B 1) ] R B TR S B SRR e B (D] B IR T AR, 2022,49(4) 1 14-22.

ZHANG Dian, DU Sheng, LLU Chengda, et al. Engineering implementation and experimental analysis for directional drilling deviation

correction control in geological drilling[ J]. Drilling Engineering, 2022,49(4) :14-22.



A9 4

g MR TR PR E 16 2 i 4 o Y TR SR g 5

8ot 15

the correction control algorithm. The experimental results show that the proposed control method can be effectively

applied to the actual correction process, and can solve various correction tasks.

Key words: geological drilling; drilling process; directional drilling deviation correction; trajectory extension model for

vertical drilling; model predictive control; directional rectifying control system; engineering implementation
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Fig.1 Direction drilling deviation correction system
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Fig.2 Mathematical expectation estimation of

disturbance based on GMM
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Fig.3 Hardware structure of the semi-physical experimental system

SEBRAEE ML i 5 Gt 32 25 A 7 R s 5 AR Dy
2z, o w] gl By FE A T R B DA S APLAS L
HaL 98 5 T B 0 T 4 o AR U 2 RR AR AL R Bl .
BB — BOiE TRl — 2 P& L Hrh B8 a1
GRS L6 THEIA LG PLC, A& T 3R%
A T AL A A B AL TS 80, W] e 58 Al AL 1Y i
Bt 4 ), A 45 6 5% 4 AN B B AL A 25 A TR AR
ML B R B D e E i 1 A PLC 5ILG 2 Mg, i
2 55 i By PLC 3= %8 i 0 2 5 4 22 #e WL AH %
$z, T AR AR R B T3 BB HLAER HE S50, AR )5 1K Hie

T 26 2 RO A I i SR ML B R PLC
i B0 TR A B AL A5 AL SRR R A I R (L 255 ) R
KR TEILEAT Bon o a0 ARHMY 3 20 i 4T 5
ZE A AT RO 1, AR RO T e e T Sl A
TP ARRGEN

T B 1) 21 O 45 T AR TR RS AR A AR
SEBr R, BATTR T 16 TP T7 506 3
T R G B B LR B8, 76 A4 52 e LA S HL &R
GERIE B0 BB FRATT 0 o e 4 T SR L N A 4n
B3 FT s o i 42 il 28 S0 o Ml 2 4 A 30 K8l 22



A9 4

g MR TR PR R 1) 2 4 A Y TR S B S R 4 A 19

Bt N 5e 5 AT RGBS E . T B
Yy 5 1 2 Ay T2 BEBTHL A 2% 5E 18] 24 4l 8 il 2R G2 5
AN EAEZS SR S WO i kR A A
AR AR i B ) Al S TN U S T AL
S8 SR B R T B EL 2 A R A
3.2 o g il B AF et

JE 1] 2 fi 45 1 R G 80 B1E SR 1 4 B s .

WinCC 753 5 P AT 28 0., 4045 P 48 2 SR &L
o LBk h VO SEBL, o B 280y, Pk
£ 00 0 ] 308 o A e 0 0 B o R AR AL, A
B AL A AR SOR A 1Y 0 Al P 3 S VS TR 2L I e /)
ARk o Tl 1) 20 i 9 ) B A ST R = R
% TR A P rh SRR . g RS
BOHR ] LLORAT B MR 12, 07 5 2 5k i e

WinCC SR
2% =N
P EhES L
N RER B 2o -
> SN EGE o * FE. e R /)N
Ly okl V52 B O Y | | sk
HE e
e e A P bl e
e % —
— | B TR A BN
18 o | e 2] | TR | ot SR
il
i N I o W5, ) QT Te e
2 Wl Babimam] | | apommsss s
fgg BN P A 54 E AT AL

4 TEmNEEHRERMGEREN

Fig.4 Software structure of the deviation correction control system
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Fig.6 Semi-physical experimental system for deviation correction
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Fig.7 Correction results of the model predictive
control based on GMM
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Fig.9 Real trajectories of the deviation correction test
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