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Analysis and Protection of the Failure Mechanism of Long Cable for Motor Driver

LI Xiao, WANG Cong,TU You-ping
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Power University) , Beijing 102206, China)

Abstract: The motor driving systems using long cable frequently appear cable insulation problems, which
seriously influence the reliable operation of the systems. Based on the analysis of the influences of frequency harmonic
and voltage transient loss on the long cable insulation, the “converter-long cable-induction motor” simulation model
based on PSCAD/EMTDC software was built, the over-voltage, over-current and the corresponding spectrum under the
situation of frequency harmonic and voltage transient loss were simulated and analyzed. The results show that the
converter output pulse produce nearly twice harmonic over-voltage in cable tapping through long cable, meawhile
produce a certain harmonic over-current, which results in the decrease of cable insulation; the induction motor delvers
its energy after happening voltage transient loss, which produce short-term high current that leads to the damage of
cable insulation. Based on the simulation results, a kind of second-order RLC low-pass filter was designed to suppress
the harm of frequency harmonic, and some protection was put forward to decrease the influence of voltage transient
loss, which can effectively protect the cable insulation.
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Fig.1 The simulation calculation model
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Fig.2 The phase voltage waveform of convertor output
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Fig.3  The phase voltage waveform of cable junction
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Fig.4 The phase voltage spectrum analysis

diagram of convertor output
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Fig.5 The phase voltage spectrum analysis
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diagram of cable junction
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Fig.6  The phase current waveform of cable junction

0.015

LR IR{E KV

0.0 l-collen oo 5

- - Ep———" 1
[1]0.091 640 3
fMz

7 AR A AR L AT ST ]
Fig.7 The phase current spectrum analysis

diagram of cable junction
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Fig.8 The phase voltage of cable junction
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Fig.10  The single-phase equivalent circuit of the filter
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Fig.11  The phase voltage of cable junction after adding filter
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Fig.12  The phase current of cable junction after adding filter
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