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An Unbalanced Simultaneous Fault Analysis Schema of Multi-conductor

Electrical Systems
WANG Jue', YANG Wen-gang”

(1. Department of Electric Power Engineering, Electric Power Occupational Technical Institute of SEPC, Taiyuan 030021, China:
2. Department of Engineering Machine, Shanxi Traffic Vocational and Technical College, Taiyuan 030031, China)

Abstract: The existing fault analysis schemas of electrical systems are not suitable for all kinds of faults, an
unbalanced simultancous fault analysis schema of multi-conductor electrical systems is proposed to resolve that
problem. Firstly, the pre-fault conditions are calculated through a power flow program, the electrical system is
updated and new nodes are created to simulate different types of faults; then, RLC elements are inserted to
represent the various types of faults, the right-hand vector and Jacobian matrix are computed; lastly, the
electrical system is analyzed through computing the increment value of system measurements. IEEE test
platform is used for validation experiment of the proposed schema, the results show that the proposed schema is

suitable for different types of fault analysis and simultaneous fault analysis.

Key words: Electric system; fault analysis; simultaneous fault; right-hand rule; Jacobian matrix; smart grid
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Direct Torque Control of Permanent Magnet Synchronous
Motor Speed Estimation

Wang Juanping', Du Jing", Yang Suming®
(1. Shanxi Electric Power Vocational and Technical College, Taiyuan 030025, China;
2. China Electronics Technology Corporation, the 33rd Institute. Taiyuan 030032, China)

Abstract:In view of the difficulty of installation of high speed permanent magnet synchronous motor
position sensor and high requirements, this paper presents a speed estimation algorithm of permanent
magnet synchronous motor based on direct torque control. Firstly, the mathematical model of non-salient
pole effect in two-phase stationary coordinate system is selected. The EKF is applied to the control system
of the super high speed permanent magnet synchronous motor. Then the voltage space vector is optimized
and the stator voltage based flux observation model is used Flux estimation and hysteresis control, and
finally flux estimation and hysteresis control. The simulation results show that the speed estimation
algorithm proposed in this paper has better estimation results.

Keywords : permanent magnet synchronous motor; direct torque control; speed estimation; voltage space

vector; hysteresis control
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