H34E T hoE o 2 B %R Vol.34 Supp.1
20246 H China  Safety Science Journal Jun. 2 0 2 4

25| BER: TR, E TP R HLETT 2 A RS I AR [T]. P 2 2Rl 2A5 R, 202434 (3 1) :134-139.
5| A& : WANG Han. Research on safety condition monitoring technology of drilling rigs based on digital twins[ J]. China Safety
Science Journal, 2024, 34(S1) :134-139.

B F 872 4 S HLE T R SRS M AR5

X B ram
(BR#FER T AHERARAT ERET, NF+H 140 IR 021008)

T

TEDHES X936 SRR EE : A DOI; 10. 16265/ j.cnki.issn1003-3033.2024.51.0039
[ ZE] ATHT ASNEL R AR TEABRTFR L2 ER  REETHFF EWAENEAT
ZARSEMEAR, B, BBV ETL2REIBFFLABEERARBER K , BHATRE
BRI AENLZ H R A Lo 7 & e AR A R ERBAE B AR B o R E B &,
AT REEAWINAFNR, EREV . ARTCITENEAN MBS REER TN G 5 8y =18
A AL 5x107° MPa, ELFFA ¥ S TME 5 1H 2 2 8 L8 7 2 4 % 2x107° MPa,, X % W
P By RIEAE A R B TR A IR TG 7 i LB AT AR LB A AR R B L A

[R@R] #HxFs;, vASN;, RSEM, KREED;, RS

Research on safety condition monitoring technology of drilling

rigs based on digital twins
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Hulun Buir Inner Mongolia 021008, China)

Abstract: In order to prevent safety accidents caused by fatigue failure of mining drilling rigs due to
overload, a safety condition monitoring technology of drilling rigs based on digital twins was studied. First,
the overall framework of the digital twins-based monitoring system for safe operation conditions of drilling
rigs was proposed, and then a real-time analysis method of drilling rig stress conditions based on a proxy
model was studied. The finite element method was used to obtain stress distribution and amplitude data sets
of the rig overturning frame, which were used for training and testing the proxy model. The results show
that the maximum difference between the large-scale stress value calculated by the finite element method
and the predicted value by the proxy model does not exceed 5x10°° MPa. The absolute variance of the
difference between the predicted values and the calculated values at all nodes is about 2x10™° MPa. This
shows that the proposed proxy model can be used instead of the finite element method to analyze the
real-time stress of the rig overturning frame.
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Fig.1 Digital twins—based monitoring architecture

for safe operation condition of drilling rig
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Fig.2 Process of establishing proxy model
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Fig.4 Variation of stress amplitude and calculation

time with number of meshes
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Table 2 Stress amplitude and calculation time of

overturning frame with different mesh numbers
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Fig.5 Distribution of stress contours in overturning frame
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Fig.6 Comparison between prediction results of

proxy model and calculation results of finite element
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Fig.7 Digital twins-based visualization of drilling process
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