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worn away from PDC cuttersto frictiona works consumed during cutting rock was used as the rock abrasveness
index. The ratio values were in range 10 ® mm®/ (kN-m) to 10" mm® (kN-m) . The drilled formations were
divided into four classes, according to the abrasvenessindexesof formations. A mathematical model for predict-
ing working life of PDC cutters based on the rock abrasveness was derived. The laboratory and field test results
demonstrated that the working life of PDC cuttersin drilling the formation with abrasvenessindex lessthan 5 x
10" °> mm® (kN- m) isabout 350 hours, and it isless than 10 hours when the abrasveness index of formation is
over 5x 10" * mm* (kN-m).
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M ECHANIC MODEL FOR CROOKED ROD OF SURFACEDRIVING PROGRESSIVE CAVITY PUMP/ SHI
Guochen, CHEN Zhuoru, WU Xiao-dong, et al. Harbin Institute of Technology, Harbin 150001/ Shiyou
Daxue Xuebao, 2003,27(2) :44 46

When surface-driving progresdve cavity pump is used for oil production, there are alot of factors causng rod to
be crooked such as winding well-bore or materia anisotropy of rod. Then the force acting on the rod may be
changed. Inorder to avoid the loss caused by uncertainty of acting force on rod, the force statesof crooked rod
were analyzed with the differential method and iteration method. The results show that crooked rod stands the
shearing force, bending stress, friction force and torque of friction for rod bending , except the torque and axid
forceon rod. The method for calculating torque and axia force may be changed with the extra forces on the
crooked rod. A mechanic model for the crooked rod of the surface driving progressve cavity pump was estab-
lished on the above results. The calculation result of this model was compared with the measured data. It is
proved that the modd is suitable and accurate on ste.
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EFFECT OF DEVELOPMENT PARAMETERSON INSITU COMBUSTION AFTER INJECTING STEAM IN
LE ANOIL FIELD/ DU Dianfa, YAO Jun, QIU Guoging, et al. College of Petroleum Engineering in
the University of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao, 2003,27(2) :47 50

The influence factorsfor combustion drive development are very complex. But the economic benefitsof oil devel-
opment can be improved by means of analyzing the sengtivity of operationa parameters and optimizing the pa
rameters under a certain reservoir condition. Taking an experimental reservoir of Le' an oil field as an example,
on the bases of steam ak history matching and steam flooding forecasting , the main parametersinfluencing on
combustion development , including perforation, air injection rate , combustion type (dry or wet) , water-air ratio
and the start time of water injection for wet combustion were investigated and opti mized us ng engineering calcu-
lation method and numerical Smulation. The frontal advancing rate was analyzed. Acoording to the air to oil-
production ratio and oil recovery, it is concluded that the perforation on bottom bed can reduce the overlap of
combustion front , and the big thicknessof perforation can increase the capability of ingiration, and the variable
air rateis better than constant injection rate. The wet combustion is superior to dry combustion in improving re-
covery and making the air to oil-production ratio reduced. The optimized parametersinclude maximum air rate of
8 x 10* m® per day , water injection distance at combustion front equal to 25 percent of well gpace, and water-air
ratio of 2 kg/ m*. The calculation results agree with the practical results and can provide a theoretical bass for
actualizing lease experiment and enlarging test area.

Key words: heavy oil reservoir; in-dtu combustion; steam ak ; wet in-dtu combugtion; dry in-stu combus
tion; development parameter ; numerica Smulation

LABORATORY EXPERIMENT ON INSITU COMBUSTION YANG Dewei , WANG Shi-hu, WANG Mi-
kang, et al. College of Transport & Storage and Civil Engineering in the University of Petroleum, China,
Dongying 257061/ Shiyou Daxue Xuebao,2003,27(2) :51 54

Some experiments on in-gtu combustion process and wet combustion advancing processin thermal recovery were
conducted in laboratory. Burning performance parameters, advancing velocity of burning front and oil recovery
were determined under the above two conditions. The burning performance parameters include fue consump-
tion , apparent atom ratio of hydrogen to carbon and air consumption. The indexes of air-oil ratio and oxygen



