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ABSTRACTS OF SELECTED ARTICLES

Zhang  Haiping(Research  Institute  of  Petroleum
Engineering Technology, SINOPEC, Beijing), Suo Zhongwei,
Tao Xinghua. The structural design and experimental study
of the jet-type hydro-hammer. CPM, 2011, 39(7): 1-3

The welding and bonding position of the jet-type
hydro-hammer used by rotary percussion drilling is liable to
cracking. As a result, there appear leakage, pressure relief and
failure to establish the operating pressure of the upper and
lower cavities of the cylinder, leading to hammer shutdown or
its unstable operation or adverse effect on its performance.
Therefore, the integrated structure of the hammer cylinder was
designed, carefully choosing special high hot-work die steel
material (HHD), adopting monoblock casting in its shaping and
adopting wet nitriding and oxidation to process the cylinder
surface. The laboratory performance experiment and field
application test of the hammer with this structure were carried
out. The result indicated that the performance of the hammer
was improved, with desirable operating stability and parametric
adjustability. It can effectively improve the penetration rate of
the deep hard rock formation, prevent hole deviation and
reduce drilling costs.

Key words: rotary percussion drilling, jet-type
hydro-hammer, wall attachment effect, integrated casting
cylinder, penetration rate

Shi Shiying(/nstitute of Mechanics, Chinese Academy of

Sciences, Beijing), Deng Xiaohui, Wu Yingxiang, et al. The
effect of operating parameters on the oil-water separation
performance of the cylindrical cyclone. CPM, 2011, 39(7):
4-7

To make a judgement of whether the structural design of
cylindrical cyclone meets the needs of practical production, the
effect of the velocity and shunt ratio of the mixture on the
oil-water separation performance of the cylindrical cyclone was
studied from the perspective of operating parameters. Based on
the flow characteristics of the cyclone, the critical condition for
oil droplet separation was analyzed and the critical particle
diameter calculation formula for oil droplets to flow from the
overflow outlet was obtained. The result indicated that, with the
increase of the mixture velocity in the main pipeline, the
cumulative oil phase volume from the overflow outlet
increased first and then decreased. In the precondition that the
flowrate at the overflow outlet was fixed, the oil content of the
overflow outlet increased first and then decreased. The
theoretical analysis was in agreement with the result obtained.

Key words: cylindrical cyclone, oil-water separation,
mixture velocity, shunt ratio, operating parameter

Wang Zhiming(Department of Oilfield Technology Affairs,
China Oilfield Services Limited, Beijing), Guo Yun, Shang Jie.
The design and experimental study of the hybrid excitation
downhole turbogenerator. CPM, 2011, 39(7): 8-10, 14

In light of the low power and poor high temperature
resistance of existing downhole generators, a kind of hybrid

excitation generator was designed. The design scheme and
calculation procedure of the generator were formulated. The
effect of high temperature environment on the turbogenerator
and the measures to be taken were analyzed. The effect of the
guide wheel and the turbine type on the power generation was
also discussed. Through the experiment the relationship
between high temperature, high pressure, drilling pump
displacement and the performance of the turbogenerator was
studied. The result indicated that high pressure had no effect on
the output power of the generator. The efficiency decreased
remarkably with the increase of temperature. In laboratory
conditions the power of the generator could meet the needs of
system power supply.

Key words: measurement while drilling, hybrid excitation,
downhole turbogenerator, guide wheel, turbine

He Xia(College of Mechanical and Electrical Engineering,
Southwest Petroleum University, Chengdu), Wang Degui, Liu
Qingyou, et al. A simulation analysis of the rock-breaking
mechanism of the air hammer bit. CPM, 2011, 39(7): 15-18

Based on the nonlinear kinetic theory, the ANSYS/LS
DYNA explicit kinetic analysis software was adopted to
establish the simulation model of air hammer bit and
rock-breaking mechanism. The simulation analysis of the
rock-breaking process of the bit was conducted. It was thought
that the rock-breaking process included four stages, namely,
clastic deformation stage, plastic deformation stage, crack
initiation stage and fragmentation completion stage. Finally, a
comparison was conducted of the rock-breaking result of
granite, sandstone, dolomite, shale and limestone under the
same condition. The result showed that the granite invasion
depth was minimum and that of limestone was maximum. The
volume crushing of shale was minimum and that of granite was
maximum. The simulation found that the rock volume fracture
took place at the unloading stage. Although the volume
crushing and invasion depth of different types of rocks were
different, the overall tendency of rock-breaking curve remained
the same. In other words the rock-breaking law was similar.

Key words: air hammer bit, rock-breaking mechanism,
simulation model, ANSY'S

Yu Jie(Research Institute of Oil Production Technology,
Xinjiang QOilfield Company, Urumgqi), Pan Jingjun, Cai Gang, et
al. The research and application of electric ignition
technology in Hongqian well area of Xinjiang Oilfield. CPM,
2011, 39(7): 19-21

The key to the success of heavy oil fireflooding is
reservoir ignition. To improve the success rate of ignition,
electric ignition was adopted from the angle of safety and
practicality. The downhole electric heater, its ignition
technology string and the monitoring system for ignition
process were developed. The heater was installed with several
thermometric sensors. It could achieve the offline simulation
monitoring and online monitoring of the distribution and



