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During oil recovery by rod pump, owing to the elastic stretching and shrinking of the tubing string, the stroke loss of
the subsurface pump reaches 109 . After a force analysis of the tubing string, the stretching and shrinking rate of the
tubing string is calculated, and the measures for controlling the stretching and shrinking of the tubing string are present-
ed. By adopting these measures, the stroke loss of the pump can be decreased, the pump efficiency can be improved by
3% ~ 15% ,and the force condition of the subsurface pump can be improved, the overhaul peroid of the pump can be
prolonged and the servic life of the rod and the tubing can be improved. Comparison of three kinds of tools for controlling
the stretching and shrinking of the tubing string shows that the hydraulic tubing anchor is the best with convenient opera-
tion and low price, therefore it should be popularized.

Subject Concept Terms tubing string stretching and shrinking stroke loss control measure

financial profit

Zhu Xiaoping( Xi'an Petroleum Institute, Xi'an). Digital simulation for system reliability analysis of air bal-
anced pumping unit. CPM, 1997, 25(8); 31~ 34

Through an analysis of the failure of an air balanced pumping unit system, a fault tree of the system is set up. By
using the Monte Carlo method, the samples of every basic element of the system are randomly taken, and according to the
logical relation of the fault tree, the influence of the failure of every basic element on the failure of the system is judged.
By 20000 times of simulating calculation with an absolute error of less than 0.5%, it is concluded that the mean fault-
free working time of the system is 3782.92h, and the accumulative failure probability distributing curve, reliabilty curve
and failure probalility distributing curve of the system are presented. Statistic analysis of the degree of importance of the
basic elements and the mode shows that the cylinder is the weakest part of the system.

Subject Concept Terms air balanced pumping unit reliability analysis digital simulation

Xing Jiguo( Jianghan Petroleum Institute, Jingzhou City , Hubei Province), Song Jianping, Du Lian. Integrated
test system for rock mechanical properties. CPM, 1997, 25(8): 35~ 36

The newly-developed integrated test system for rock mechanical properties is comprised of main stand, oil eirculation
control part and electric circuit control part, by which seven property indexes of a rock can be determined by using only
one rock sample in a fixed sequence. The principle of the constant-voltage oil circulation and variable-voltage oil circula-
tion and the electric circuit control are emphatically expounded. The integrated test system is small-sized, multifunction-
al, easy to install and operate.

Subject Concept Terms rock mechanics rock property test system structure

Che Dengxian( Downhole Technology Research Institute , Shengli Petroleum Administration, Dongying City, Shan-
dong Province), Liu Huaguo, Yang Yusheng, et al. Model YZG - ] tubing transmission hydraulic setting tool.
CPM, 1997, 25(8): 37 ~ 38

In the light of the difficulty in the packing of the oil formation in viscous oil wells, deviated wells and high pressure
wells, Model YZG - I tubing transmission hydraulic setting tool is designed. The tool is suitable for using in both
straight wells and deviated wells, for setting of both 110 and 150 drillable bridge plugs. The design feature, working
principle and basic parameters of the tool are expounded. Test shows that Model YZG - [ tubing transmission hydraulic
setting tool can meet the need of setting of drillable bridge plug with a resistance to pressure of 100MPa and a releasing
force of 300kN.

Subject Concept Terms hydraulic setting tool structural design technical index application

Shuai Jian( University of Petroleum, Beijing) . Stress analysis of marine pipeline in trench digging and laying.
CPM, 1997, 25(8): 39 ~40, 52
In the course of trench digging and laying of the marine pipeline, in the non-horizontal section, the local bending
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resulted from the height differential may caused the pipeline to bear fairly large stress. The force on the marine pipeline

is analyzed by the method of mechanics of materials, and the analytical expressions for the length and bending moment of

the suspended section and the stress on the pipeline are worked out, and the factors influencing the stress on the pipeline

in trench digging are discussed. For the convenience of the design and analysis by the technicians, the curves of the vari-

ation of the length of the suspended section and the stress on the pipeline with the depth of the trench are given.
Subject Concept Terms marine pipeline stress analysis pipeline laying pipeline design

Qu Zhan( Xi’ an Petroleum Institute, Xi'an). Influence of downhole temperature on inherent frequency of
drillstring lateral vibration. CPM, 1997, 25(8). 41~ 42

On the basis of the general expression of the inherent frequency of the drillstring lateral vibration, the influence of
the downhole temperature on the inherent frequency of the drillstring lateral vibration is investigated, and the result shows
that, the inherent frequency of the drillstring lateral vibration decreases gradually with the rise of the downhole tempera-
ture. A specific equation for computing the inherent frequency of the drillstring lateral vibration in consideration of tem-
perature influence is given out, and an example of compulation is presented.

Subject Concept Terms drillstring lateral vibration downhole temperature inherent frequency

calculation

Liu Hongbin ( Equipment Research Institute, Bureau of Geophysical Prospecting, CNPC, Zhuozhou City, Hebei
Province ), Chen Ruheng. Development of seismic source for geophysical exploration. CPM, 1997, 25(8); 43 ~
45, 52

The excition sources of the seismic signal include explosive seismic source and non-explosive seismic source in the
geophysical prospecting. The former has been used since 1920s, while the later, from the previous weight drop to today’s
vibroseis, has become a perfect mechanical and electronic equipment, which is suitable for the s~ismic exploration under
complex working conditions and for different geological structures. The development of the non-explosive seismic source is
introduced, and the typical structure, principle and some new techniques for the vibroseis are also expounded.

Subject Concept Terms seismic exploration vibroseis structural analysis developing trend

Li Kejian ( Well Logging Group Co., Shengli Petroleum Administration, Dongying City, Shandong Province ).
Causes of damage of perforating guns and precautions. CPM, 1997, 25(8); 46 ~ 48

Besides the influence of the well fluid corrosion and the downhole temperature and pressure, the main causes of the
damage of the gun body of a perforator lies in the high pressure and tremendous impact wave produced in launching the
perforating charge. In the light of this situation, corresponding measures are presented, including; 1. improving the
quility of the gun body; 2. strengthening the operation management; 3. carrying on technical medification and innova-
tion; 4. conducting further investigation in the causes of the damage of the gun body.

Subject Concept Terms perforating gun fracture precaution

Li Zengliang( University of Petroleum, Dongying City , Shandong Province ), Yan Tingjun, Gu Yuhong, et al. En-
ergy loss of turbine of turbodrills. CPM, 1997, 25(8); 49 ~ 52

An analysis of the test efficiency curve of g240 turbodrill shows that the energy loss of the turbine lies mainly in the
hydraulic loss, which includes the loss of blade contour, impact loss and end wall loss. To decrease and eliminate all
kinds of energy loss, the relative pitch of the bladings, the radial and axial clearances between the stator and the rotor
must be rationally selected. And the turbine must work under the best working condition, and the surface of the blades
should be as smooth as possible.

Subject Concept Terms turbodrill turbine energy loss precaution



