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Experiment on lateral vibration characteristics of horizontal
rotary drilling string

SHAO Dong-dong, GUAN Zhi-chuan, WEN Xin, SHI Yu-cai

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: By using horizontal well drilling string simulation experiment device, experiments on lateral vibration characteris-
tics of horizontal rotary drilling string were curried out under different weight on bit and rotary speed. The results show that
the weight on bit and rotary speed are the main factors affecting the lateral vibration characteristics of the horizontal rotary
drilling string. With the increase of the rotary speed, the two lateral vibration frequencies become large,, and the phase differ-
ence between the two lateral vibrations becomes small. The relationship between two lateral vibration frequency and the drill-
ing string rotation frequency is linear. The increase of weight on bit has little influence on the two lateral vibration frequen-
cies, but the phase difference of the two lateral vibrations becomes small. In actual drilling, the drilling string is always in
the low right part of the wellbore and the rotary speed 52. 1 r/min should be avoided.
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Fig.1 Sketch map of experimental simulation device

of drilling string vibration in horizontal well
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Fig.2 Sketch map of measuring lateral

vibration displacement
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Table 1 Model parameters and actual parameters

ARG R F"*”@Er ki
0./(r+mn™") Q/(r+min") P,./kg P/kN
50 17.36 0.5 44.7
100 34.72 1.0 89.5
150 52.08 1.5 134.2
200 69. 44 2.0 178.9
300 104. 17 2.5 223.7
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Fig.3 Variation of lateral vibration frequency

with drill string rotation speed
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Fig.4 Variation of closing movement trajectory

with rotation speed
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Fig.5 Curve of lateral vibration frequency under

different weight on bit
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Fig.6 Curve of closing movement trajectory

under different weight on bit
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