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Abstract: In order to investigate the dynamic characteristics of drillstring in highly deviated wells, a drillstring dynamics simu-
lation equipment was built based on the similarity theory. The actual trajectory of the drillstring movement in the simulated
wellbore was plotted based on the experimental results, and the dynamic characteristics of the drillstring were quantitatively e-
valuated in terms of lateral vibration, acceleration and trajectory offset. The results indicate that the rotary speed of the drill-
string is the dominating factor for its dynamic characteristics. When the rotary speed is low, the lateral vibration frequency is e-
qual to the rotation frequency of the drillstring and the average acceleration increases linearly. When the rotary speed is high,
the lateral vibration frequency doubles and a rapid increase of the average acceleration can occur. In addition, weight on bit has
no significant influence on the dynamic characteristics of the drillstring. Moreover, with the increase of the inclination angle of
the wellbore, the vibration amplitude and frequency of the drillstring can remain stable, whereas its trajectory offset increases.
In order to avoid severe vibration, the rotary speed should be less than 69. 4 r/min during drilling operations.

Keywords : drilling; highly deviated well; drillstring dynamic characteristic; lateral vibration; acceleration; trajectory offset

TERT TRESCER T, th TR AR BRI BOIFIRIN  SEPRBE BRI B RE R 32 RS B 2%

75 B #5.2017-05-17
BHE&TH . BHF“973” & BRI H (2015CB251206) ; “ + = 1" F 4 RHE AL T (20162X05022-002 )
TEHE B ER(1989-) , B FBF98 A, BT [ R Im S Fa A 8 J1 2% ROk I B 454, E-mail ; wenxin_dr@ 163. com,

H



- 80 - BB K FFR(AARFFR)

2018 $F4 A

T RESR AT 8 ST R, WD T O A BRE
AR T BT iz SRl AR A B it
Bl YA g3 DEEASAEL ) B s ) iz iy
IR A AT TR AR R AR TR
MIWTFEIER . B b B BEAE 3 ) 2 R IS T e 1
FARTRCR. AHBEE IR & S KRV Kt
BORC 22 T3 S TF A R4 i R IR
BRI T AR A Jy AR T AR B AEERE
AR AYIZ SRR B SR O AR IR PR S
(895387 LA S MR B30 42 AT S5 (LR R
JEI RS SR Bk = REEBFSE, BT
T NBALLRS, 23 ) N 3Rl R R AR 25 D7 T A
F X KR Bl (112 s EF 5T
1 RERERFTE

R I AE Bl g 2 DL 62 an P 1 ]
2 IR, 1R E AR A R e LA ;10
i AT SE TR R R R IR o, R
N 75° ~90° , BRI LAY B R4 5 2RO
@152. 4 mm 5% +@120 mm 4L B +P148 mm

FaE#R +@101. 6 mm JCE A EET AT x 1 #R +LWD +
®101. 6 mm JCREAEEFTFx1 HR+P101. 6 mm FBHE

EikF+®101. 6 mm JNEESFF, U5 s BT AITRR E #%
K ABS T ARSI T il

i g
L —
“!-i" 7'——

L~ N\
C - % = \v~'~. )
" | . . ]
4 ) -

,_“_V\
B
-

LS

1 EHURIE I E 3D EE ALY

Fig.1 3D model and photo of simulation device
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Fig.2 Sketch map of structure of simulation device
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Fig.3 Measuring device of drillstring lateral displacement
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Fig.4 Motion curves of drillstring at different rotary speeds
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Fig.7 Variation of drillstring's acceleration with rotary speeds
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