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PROSPECTS FORDRILL ING TECHNOLOGIES GAO Deli. College of Petroleum Engineering in the Uni-
versity of Petroleum, China, Beijing 102249/ Shiyou Daxue Xuebao, 2003,27(1) :29 32

The key technologies and theoretical bassfor drilling oil and gas are discussed. The multi-discipline fields for
drilling technology such as mechanics, chemistry , geology , materia's, mechanica and control engineering arein-
volved. The developing trend and inherent drive force for rotary drilling are pointed out. The merits of downr
hole motor drilling in both rotary and diding modes are described. Some important drilling technologies in the
21t century , including high pressure and high temperature (HPHT) drilling, deep or ultra-desp drilling, e
cia drilling, steering and visuaizing drilling in three-dimenson gace are elaborated.

Key words: petroleum engineering; drilling technology ; rotary drilling; development trend

NUMERICAL ANALYSISON ROCK-BREAKING MECHANISM USING SWIRL INGWATERJET/ WANG
Rui-he and NI Hong-jian. College of Petroleum Engineering in the University of Petroleum, China, Dongy-
ing 257061/ Shiyou Daxue Xuebao, 2003,27(1) :33 35

The evolvement of rock damage impacted by swirling water jet was dmulated with nonlinear finite element
method and dynamic rock damage model. The decoupled method was used to solve the rock damage field. The
numerical dmulation results agree well with the test result , which indicates that the swirling water jet has rela
tively strong ability for breaking rock. The rock-breaking mechanism with swirl water jet isthat the particle of
jet has three-dimendona gpeed and doping impact during rock breaking, and the interference of returning fluid
on the damage of rock issmal. S it iseasy to produce and shear fractureson the surface of rock. In the process
of rock breaking , an annular broken band is generated on the surface of rock at first , and then the annular band
is developed dong the radia and axia directions. At last, a hole with a protruding awl isformed at the bottom
of broken rock. The swirling water jet technique for breaking rock has good eficiency and larger breaking area.
Key words: swirling water jet ; rock damage rock breaking; mechanism; finite dement method; numerical sm-
ulation

EXPERIMENT ON CUTTING OF SUPER HIGH PRESSURE WATER JET/ YANG Yongyin and L1 Gen
sheng. College of Petroleum Engineering in the University of Petroleum, China, Dongying, 257061/ Shiyou
Daxue Xuebao, 2003,27(1) :36 37

Water jet cutting experiment on different kindsof target materias was conducted at super-high pressure usng a
domestic super-high pressure water jet cutting syssem. The influences of the pressure of jet pump, transverse
seed of nozzle, standoff distance and mass concentration of additive polyacrylamide on the cutting eficiency of
water jet wereinvestigated. The results show that the cutting depth increases proportionaly with the pressure of
jet pump and decreases as increas ng the standoff distance of jet nozzle or the transversely moving speed of jet.
Polyacrylamide injected to water jet has dua effectson thejet cutting system. So thereisan optimum mass con-
centration of polyacrylamide to get the highest cutting depth. The cutting experiment on marble, granite and
standard aluminum plate under the same experimenta condition shows that the cutting depth of non-porous ma
teria is much lower than that of porous material.

Key words: super-high pressure water jet ; polyacrylamide; cutting; rock breaking; experiment

STUDY ON A NOVEL HEAVY OIL PUMP MIXINGL IQUID DOWN HOLE / BO Qi-wei, ZHANG Qi,
QU Zhan-ging, et al. College of Petroleum Engineering in the University of Petroleum, China, Dongying
257061/ Shiyou Daxue Xuebao, 2003,27(1) :38 40

A novel down-hole mixing heavy oil pump was developed in termsof connecting two conventional pumpsin s
ries. Thefeadhility of structuresof heavy oil pump was discussed. The working principles and parametersof the
pump were daborated. Firstly the ground liquid isinjected into oil well through the tubing, whereas the mixed
liquid islifted up to ground through the tubing-casng annulus. In the operation of pump , the produced liquidis
sucked into the pump in the upstroke process, while the mixed liquid islifted to ground in the down- stroke pro-
cess. The ground liquid and the produced liquid can be mixed below the plunger. Therefore, the plunger ress



