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parameterY related with crack densty are obtained usng azimutha NMO velocities of P-P wave, P-S1 wave
and P-S2 wave in multicomponent seismic data. The numerical resultsindicate that the NMO velocity of Swave
can be comparatively exactly computed by usng NMO velocitiesof P-P wave and P-Swave in HT| media with
moderate strength of anitropy , which provides a reliable bassfor the inverson of Thomsen parameters usng
2D multicomponent seismic data.

Key words: horizonta transverse iotropic media; double profile; normal moveout velocity ; anitropic parame-
ters; Swave velocity ; inverson

EXPERIM ENTAL STUDY ON MECHANISMS OF HYDRAUL IC SAND BLASTING PERFORATION FOR
IMPROVEMENT OF OIL PRODUCTION LI Gensheng, NIU Ji-lei, LIU Zekai, et al. College of
Petroleum Engineering in the University of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao,
2002,26(2) :31 34.

On the bassof erodon wear theory of materials and the abradve water jet cutting process, the mechanisms of
both cadng cutting and formation rock cutting with hydraulic sand blasting perforation of oil wellsare discussed ,
and the influencing parameters are investigated. The preliminary experimentsof hydraulic sand blasting perfora
tion both in laboratory and on field are conducted. The dmulation experiment in laboratory showsthat the casng
can be eadly cut with the hydraulic sand blasting perforation. The sandstone can be perforated , and a hole with
30 mm in diameter and 780 mm in depth can be made on the sandstone at jetting pressureof 23 24 MPa. The
field tests show the promisng potentia enhancement of oil production with the technique. The improvement of
oil production with hydraulic sand blasting perforation is mainly resulted from the removement of the near-well-
bore pollution, looseness of the compacted zone, increase of the formation permeability , which extends the pas
sage-way of oil flow.

Key wor ds: hydraulic sand blasting ; perforation; abrasve water jet ; mechanism of enhanced oil production; ex-
perimenta study

BENDING ANALYSIS ON DRILL ING STRING IN WHIPSTOCK OF UL TRASHORT TURNING RADIUS
HORIZONTAL WELL / WANG Hui-yi, LI Cong-xin, RUAN Xueyu, et al. College of Mechanical and
Electronic Engineering in the University of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao,
2002,26(2) :35 37.

The afecting factors and degreeson the bending of coiled tubing drill pipe are anayzed. Snce the strain harden-
ability of coiled tubing is low , and the plagtic deformation of drill pipe is limited, the hardenability and the
change of cross sction areaof drill pipe effected by plastic deformation can be neglected practically. By usng the
model of eagicrigid plagtic congtitutive relation and plane stress modd , the correlation of eastic layer in drill
pipe with curvature of the drill pipe under an inner pressure is determined , and the relationsof limit moment and
the middle layer of strain with inner pressure and axial load of drill pipe are a9 suggested. According to the mar
teria of drill pipe and the track of whipstock , it isconcluded that the middle layer of the bent drill pipeisless&-
fected by the curvature, but the postion of middle layer is quitdy afected by the inner pressure and axia load.
The bent drill pipe shows a press bending feature on the cross section and a stretch-bending feature along the ax-
ia direction under the action of inner pressure and the axial resstance during drilling process. This result can
provide a theoretical foundation for controlling the deformation of cross secton of drill pipe and for the desgn of
the track of whipstock.

Key words: ultrashort turningradius horizonta well ; whipstock ; eagtic layer; dasticplasic bending; ooiled
tubing; limit moment

CALCUW ATION OF AL UID TEM PERATUREDISTRIBUTION INWELL BORE WITH HEAVY OIL PUMP/
DONG Changyin, ZHANG Qi, LI zZhi-fen, et al. College of Petroleum Engineering in the University of
Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao, 2002,26(2) :38 40.
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Acoording to the theory of heat exchange and energy balance, an array of ordinary differential equationfor calcu-

lating the fluid temperature distribution in the wellbore with heavy oil pump isestablished in condderation of the
heat exchange between the produced fluid in the annular gpace and the the injected fluid from pipeline ,as well as
the Joule- Tomphon effect caused by the phase change of liquid. The relationship of temperature distribution to
production time is discussed. On the bassof the mathematical modd , a computer program is desgned. The cal-

culation result shows that the program can be used to calculate conveniently the temperature distribution of

mixed or produced liquid in any depth of wellbore at any time. The analysson an application case demonstrates
that the model and the calculation result are reaonable. The producing time and Joule Tomphson effect have the
important effectson the fluid temperature distribuiotn in wellbore.

Key words: heavy oil pump; temperature distribution; Joule Tomphoon effect; time function; mathematical

model

APPL ICATION OF ANALYTICAL INFLOW PERFORMANCE RELATIONSHIP TO PRODUCTION CA-

PACITY EVAL UATION SHI Yun-ging, ZHENG Xiang-ke and HE Shun-li. Department of Reservoir De-

velopment in Zhongyuan Oilfield, Puyang 457001 / Shiyou Daxue Xuebao, 2002,26(2) :41 43.

The method for solving dynamic relational expresson of inflow performance relationship (1PR) for gasphasein
oil well ispresented from the Wiggins works. In practice, the gas production dynamics of oil well isoften ig-

nored though it isa base of production management for gas driven wells. The inflow funtion distribution of origi-

nal production of Chang-6 reservoir in Jingan oilfield of Changqing areaisobtained. Some relationa expressons
of inflow dynamicsof oil phase, gasphase and water phase are ©0lved. The result of calculation iscompared with
that of experienced relationship commonly used and thefield data. The practicability and adaptability of ana yti-

ca IPR are proved.

Key words: analytical inflow performance relationship ; gas phase; inflow performance; low-permiability reser-

voir ; production capacity evaluation

IDENTIFICATING METHOD FOR THE PRINCIPAL PERMEABILITY AND THE DIRECTION OF FRAC
TURE IN THE FRACTURED RESERVOIRS LI Hong, PENG Su-ping and ZHANG Dezhi. China U ni-

versity of Mining Technology, Beijing 100083/ Shiyou Daxue Xuebao, 2002,26(2) :44 46.

On the bassof dual porosty physca mode , a mathematica modd for interference test in fractured reservoir is
developed. The L aplace gpace lution of this model can be derived by L aplace trandorms. A numerica inverson
method presented by Stehfest is used to work out the approximate olution of pressure distribution in reservoir.

On account of the trait of searching principles of adgptive global optimization probability of inheritance ago-

rithm, the automatic fitting technique is utilized to identify the principal permeability and the direction of frac

turesin fractured reservoirs. This paper presents the caculation results of the pressures observed from severa
wellsin Shengli oilfidd. This method can be used in the active wells without pressure data. The validity of this
method is verified by the observed data with the interference test method. The interpretated resultsindicate that
thisinterpretation mehtod presented in thispaper iscreditable, and the interpretated result is agreeable with the
state of oilfield.

Key wor ds: fractured reservoir ; interference test ; principal permeability ; fracturing direction; identification; in-
heritance agorithm

THE MECHANISM OF PROFIL E MODIFICATION OF AMPHOTERIC COPOLYMER MODIFICATION A-
GENT/ LI Ai-fen, CHEN Yueming, KAN Chun-ling, et al. College of Petroleum Engineering in the U ni-
versity of Petroleum, China, Dongying 257061/ Shiyou Daxue Xuebao, 2002,26(2) :47 49.

The amphoteric copolymer profile modification agent is a novel one. It has polycation, polyanion and nonion in
its molecular chain. The component , the action mechanism and the basc formulation of the profile modification
agent are studied. More than 40 formulationsof the agent are developed. Among them , the amphoteric copoly-



