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Development and Application of Safe and Efficient Casing Running
Device for Horizontal Wells

Li Xianyi Zhao Heqian Mi Kaifu Zhang Yong Chen Xingshen Guo Bowen Hu Zhiyan
(Beijing Petroleum Machinery Co. , Lid. )

Abstract: To meet the operation requirements of safe and efficient running of casing in long horizontal sec-
tions and effectively solve the problem of casing running in complex wells, a high-performance and long-life XTG
140H top drive system casing running device and its supporting system were developed. The theoretical calculation
and prototype manufacturing methods were used to optimize the structure of the rotary casing running device, and
the indoor full-scale testing was conducted to validate its overall performance. The calculation results show that the
maximum theoretical axial tensile load of the device exceeds 4 000 kN. Under indoor testing conditions, the torque
and temperature of the device are linearly related to the rotational speed : the faster the rotational speed, the higher
the torque and temperature are. Based on the integrated operation mode of rotation, lifting and circulation, the
rotary casing running device was field tested and widely applied in deep shale gas blocks of the Sichuan-Chongqing
region, achieving a maximum single-well casing running depth exceeding 7 100 m and a record horizontal section

length of 3 100 m. Research tests and field applications show that the top drive system casing running device and
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its supporting system greatly improves the ability of casing to cross complex well sections , and effectively ensures to

safely and efficiently lower the casing to the target depth. The development of the high-performance and long-life

rotary casing running device provides technical support and equipment guarantee for the exploration and develop-

ment of unconventional oil and gas resources and the safe and efficient casing running in complex well conditions.

Keywords: horizontal well; rotary casing running; structural design; performance testing; deep shale gas;

long horizontal section
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Fig. 1 Assembly of XTG 140H top drive system

casing running device
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Fig.3 Relationship between support force and angle of slip
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Table 1  Performance parameters of top drive casing

running tool
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Fig. 6 Laboratory test on rotational speed and torque of the

main body of top drive system casing running device

140 925
R
120 —
—— 4 420
Ts 100+ 5
.E S0k =4 1.5 Z
o =
= 60 =
2 1108
# 40 e
- 105
20 I_[
0 I 1 I 0
0 100 200 300 400
Fif [E)/min
a. FEIR L B A RS AR 2
o 445
A 440
120 iR gt
135
~ 100 | —~—EHRIERRE
7 130
kS
E 80 125 ;)\z(
< 60 120 =
% 115
401
| J10
20 I—[ 45
1 1 1 0

(=3
[=}

100 200 300 400
fisf ) /min
b. #EiE 5 RA B RS AR i 2
7 #Heik 046 R E R E) A&

Fig. 7 Variation of rotational speed, torque and

temperature over time
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Fig. 8 Relation curves of torque, temperature

and rotational speed
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