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Power-saving Benefit of the Well Pumping Unit Drived by a
Rare-earth Permanet-magnet Synchronous Motor
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Power-saving Benefit of the Well Pumping Unit Drived by a Rare-earth Permanent-magnet
Synchronous Motor

Abstract: T he characteristic of the load of a well pumping unit is that starting torque is
great and running torque is small (generally the latter is less than 30% of the former). The
rare-earth permanent-magnet synchronous motor introduced in the paper is designed for the
well pumping unit. It is a self-starting hybrid motor, and it has the advantages of
asynchronous motors and synchronous motors. It is like a asynchronous motor when
starting, and like a synchronous motor after starting. Its composition and power-saving
principle are introduced in the paper. Field test results show that to replace a threephase
induction motor with the motor can save power of about 15%.

Key words: synchronous motor, rare—earth permanent magnet, power-saving, well
pumping unit
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Cascade Fuzzy Control of the Great Time-delay Systems in Petrochemistry Industry

Abstract: A new control mode is put forward, that is, fuzzy and cascade combination
control. It is used in the control of the great time—delay systems in petrochemistry industry.
T he composition of the control system is introduced in this paper. Simulation results show
that the cascade fuzzy control is effective.
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Economical Distributed Control System Used for Automatic Water-injection Stations in
Oilfields

Abstract: T he design of the hardware and software of the control system was finished.
The running result of the system shows that it can meet the requirements of water-injection
technology, and good economical benefit has gained. The system can also used for other
medium-small sized distributed control systems.
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An Approach to (hanging the Breaking Velocity Characteristic of a Circuit Breaker

Abstract: At present, the breaking velocity characteristic of a circuit breaker is unchangeable. T he
authors put forward an approach to solving this problem. After the motion equation of the circuit breaker
with direct-acting hydraulic mechanism was analyzed, it is held that the breaking velocity characteristic of
the circuit breaker can be changed by changing the pressure loss coefficient of oil return circuit. A quick

electricmagnetic onoff valve and a choke valve are added in the hydraulic mechanism, two breaking velocity
characteristics can be obtained by changing the “6n”3nd “6ff*States of the on-off valve. More on-off values

are added, more breaking velocity characteristics can be obtaimed. The “6n”’and “6{f”states are controlled
by the signal given by electric netword. The motion equation of the circuit breaker with improved the
hydrauhc mechanism was established. The approach is proved to be effective by simulation analysis. T he
service life of the circuit breaker can be increased because of the little impact force and operating work of
the improved hydraulic mechanism.

Key words: hy draulic system, circuit breaker, velocity characteristic, onoff valve
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Dynamic Model of Rotary Sucker Rod String and Its Finite Difference Equation

Abstract: In this paper was established the twisting dynamic model of the rotary sucker rod string,
which is used for driving downhole screw pump in a vertical well. A kind of finite difference equation of the
model was also given. Because the continuous conditions of the torsion moment and torsion angle at the
connects of the sucker rod string, and T aylor expansion of the torsion angle were used in the establish—
ment of the model, the difference equation can be used for the combined sucker rod strings of different
material. Adding some definite conditions, the model and its difference equation can be used in the
optimization design, behavoir prediction, working condition diagnosis and strength checking of the sucker
rod string combination.



