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Spark Test Analysis for Ship Main Converter Unit

JIANG Chaoli, WU Xusheng, GAO Wei, Feng Guoli, SUN Pan

(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; Aiming at the problem of insufficient output power and torque caused by the large
spark of a ship main converter unit, the influence of large spark on the operating characteristics of
the unit was studied. The mathematical model of synchronous motor and direct current (DC)
motor and the mechanical coupling equation of synchronous motor and DC motor were
constructed by the equivalent circuit model, and the mathematical model of main converter unit
was established. The simulation experiment showed that the main converter unit model had
better control effect on the unit speed and terminal voltage amplitude under rated conditions. By
analyzing the commutation process of the DC motor armature current, the mechanism of spark
generation in the main converter unit was clarified. Approximating the Cassie arc as a spark
mathematical model, it was connected in series to the armature circuit of the DC motor to realize
the virtual injection of large sparks. The simulation result showed that under the same load
conditions, the spark bias assembly caused the armature current to drop and ripple factor to
increase. The test results of a prototype of a 4 kW main converter unit showed that with the load

of the unit increased, the armature current ripple coefficient of the DC motor decreased regardless
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of whether there was a problem of large sparks.

Under the same load condition, the ripple

coefficient of the armature current of the DC motor was larger than that of the normal operating

condition when the spark was too large, so the correctness and effectiveness of the Cassie arc

model was verified. This study can provide a reference for on-line monitoring and fault diagnosis

of large sparks in the main converter unit.

Keywords: main converter unit; spark; Cassie arc model; ripple coefficient; fault diagnosis
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