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Research on Vibration Reduction, Energy Enhancement, and Acceleration Methods
for Drilling Strings of 10 000-Meter Deep Wells

JI Guodongl, CHEN Changchangl, GUO Jianhuaz, XIA Lianbinz, LIU Yongwang3, SUN Yuqi]
(1. CNPC Engineering Technology R&D Company Limited,, Beijing, 102206, China; 2. PetroChina Southwest Oil & Gasfield
Company, Chengdu, Sichuan, 610017, China; 3. School of Petroleum Engineering, China University of Petroleum (East China),
Qingdao, Shandong, 266580, China)

Abstract: There are a series of problems in the drilling process of ultra-deep and ultra-long sections of 10 000-
meter deep wells, such as severe vibration of the drilling string, slow speed of rock breaking, and short effective
working life of the drill bit. Therefore, it is urgent to carry out research on vibration reduction of the drilling string and
downhole energy enhancement technology of the 10 000-meter deep wells. According to the main characteristics of the
ultra-deep drilling environment and recent research results on drilling string dynamics, a method was proposed to use
drilling string vibration as an energy source during the drilling process to increase the jet pressure of downhole drilling
fluid. While reducing drilling string vibration to protect the drill bit, the method increased the jet pressure of the drill bit
to achieve downhole energy enhancement and rock breaking, solving the problems of high vibration intensity and
insufficient hydraulic energy at the bottom of the wells. A vibration reduction and energy enhancement device for the
downhole drilling string was developed, and on-site tests were conducted. The research results indicate that drilling
string vibration contains enormous energy, which can be converted into energy for accelerating rock breaking. The
designed vibration reduction and energy enhancement device for the downhole drilling string can increase the jet
pressure of drilling fluid and reduce the safety risks caused by drilling string vibration, thereby significantly improving
drilling speed. The research results have opened up new directions for the vibration reduction and acceleration
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technology of 10 000-meter deep wells and provided technical support for accelerating the exploration and development

of deep oil and gas resources.

Key words: 10 000-meter deep well; drill string vibration; downhole energy enhancement; high pressure jet; rate of

penetration
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Fig.1 Dynamic simulation test device for downhole drill string
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Fig.2 Fluctuation of actual weight on bit with time
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Fig.3 Structure of vibration reduction, energy enhancement, and acceleration device for downhole drilling string
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Table 1 Hydraulic parameters during drilling at different
depths of Well BX1
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Fig.4 Comparison of pressure and flow rate curves after
vibration energy conversion under different well
depths
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Fig.6 On-site test of vibration reduction, energy enhance-
ment, and acceleration tool for downhole drilling
string in Well Ningtan 1
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