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Unified FOC of five-phase permanent magnet motor under open-circuit conditions
GE Qiang, TTIAN Bing,SUN Li, AN Quntao,ZHAO Ke
(School of Electrical Engineering & Automation, Harbin Institute of Technology , Harbin 150001 , China)
Abstract ; Due to the absence of decoupled faulty motor models of five-phase permanent magnet motor under faulty
conditions , the hysteresis current control is usually employed. To cope with issues associated with hysteresis current
control in high power applications , a unified vector control for five-phase motor is proposed ,i.e., FOC( Field Oriented
Control ) under respectively normal mode , single-phase fault mode , and two-phase fault mode (including adjacent and
non-adjacent phases open-circuit conditions) operations. Based on the principles of preserving magnetic motive force
and permanent magnet flux linkage of remaining phases circular rotating , the Clarke and Park transformation matrixes
and the decoupled models adapted for different faulty conditions are given. These decoupled models have similar
voltage and torque equations so that the FOC can be unified. The effectiveness and feasibility of the proposed decou-
pled models and unified FOC are validated by experimental results for five-phase motor drive system.
Key words : five-phase permanent magnet synchronous motor; field oriented control; single-phase open-circuit ; two-
phase open-circuit ;decoupled faulty motor model ; fault-tolerant control
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Evaluation method of multiple voltage sag severity based on voltage duration curves
WU Guocheng' , YE Fan®, LIANG Shuaiwei', YU Yinshu' , WANG Qianggang’,ZHOU Niancheng’
(1. Ningbo Power Supply Company of State Grid Zhejiang Electric Power Company , Ningbo 315000, Chinas
2. State Key Laboratory of Power Transmission Equipment & System Security and
New Technology , Chongging University, Chongqing 400044 , China)
Abstract: To measure the influence of voltage sag on electric equipments and guide the design of compensation
scheme for voltage sag,the severity of voltage sag’s effect on loads must be evaluated. The agglomeration effects of
multiple voltage sags on time scales are analyzed. The voltage time-series curves of irregular multiple voltage sags are
converted to voltage duration curves. The average over-limit duration time difference and over-limit probability of
multiple voltage sags are defined. Comparing the advantages and disadvantages of many kinds of conventional
severity indexes,a more elaborate improved voltage sag severity index is proposed by adding the sensitivity of multi-
ple duration intervals. Combining the improved voltage sag severity index with voltage duration curves,an evaluation
method for multiple voltage sag severity is established. Simulative results of a 110 kV substation and IEEE1159. 2
test data verify the correctness of the proposed method.

Key words : multiple voltage sags ;voltage duration curves ;severity index ;voltage tolerance curves ;evaluation method





