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Abstract: In recent years, geological drilling has made great progress in the field of drilling equipment and

technology. but research on drilling accidents warning is still insufficient. To ensure safety and efficiency of the

drilling process and reduce the losses caused by accidents, a lost circulation and kick accidents warning method for

the

drilling process is proposed in this paper. First, the drilling parameters that characterize accidents are selected

through the analysis of accidents. Second, considering the uncertainty of the changes of drilling parameters when an

accident occurs, a lost circulation and kick accidents warning model is established based on Bayesian network.

Third, to effectively extract the trend of drilling parameters from actual drilling data with noises, the normalization,

moving average and least square linear fitting methods are jointly used to judge the node status. Finally, the actual

drilling data is used to verify the lost circulation and kick accidents warning model. The influence of different trend

judgment boundaries and moving windows on the alarm performance is discussed. The experimental results show

that the warning model effectively provides warning of the lost circulation and kick accidents. And a proper trend

judgment boundary and moving window can reduce alarm delay, false alarm and missed alarm.
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Fig.1 Diagram of the drilling process and accidents
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Fig.2 Lost circulation and kick accidents warning model based

on Bayesian Network
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and Kkick accidents warning model
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Fig.3 Trend statistics of trained data with different k
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Fig.5 Drilling parameters changes in lost circulation accidents

[, H M 4.2 MPa F+ % 4.3 MPa, (KB T i &
A B S BRI R B e . R R E AR AT
B B U s R E 6 Brs  JE e R RE 4
THAHT AR 4. fEFR 4, OB HEIR DUR AL JA 18
B R IER Sy 0 Fon TR AT — AR
TR A 2 R, DR R IE R R RIS 0T fik 2 i
LA, IR R FE R A LT AR il & R
A%, Wt Hral FL, k=001, n=3 K&
T LA R R SRS RS T s E R
SE4 B Y B B, R S SRR T A N Y
1 ik I SR W T LA i

wmE 7 frs A PR RE 1586 L/s AAR
FRGE 5T . B AR BN BP0 Y 87.8 m’ b Tt #|
99. 44 m’ , H AL N 11. 64 m®, 0K B sh &
KAL SR NE b T, ] & A I 3
AR IR SR AW ST R TR FEFE 3.4 MPa AN
AR IR KA T AR T SR AR R S R R
(AT EYE . AR R AE R 2 A6 T 00 7 25 S 45
S E 8 I, I I 4R M R e o DL 25 Ll it

—+—k=0.005,n=3
[~ k=001,n=3
k=0.02,n=3
[[|--+-k=0.005,n=4
k=0.01,n=4
0T k=0.02,n=4
k= 0.005, 2= 5| |
SO |-o-k=001l,n=5
Hk=0.02,n=35

o N o © o

Sl
[ O N i

o =
Mooy

19:00 | 19:10 19:20 1930 19:40
(]
B6 AEKEMETHHREEME

Fig.6 Lost circulation accident warning with different k and n

R4 FiREEEREST

Table 4 Statistic results of alarm performance for lost circulation
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Table 5 Statistic results of alarm performance for kicks
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