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Hybrid Filter Compensation Device Applied in Mine Hoist Power Distribution System
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Abstract: According to the load characteristics of mine distribution system, it tested the pollutions of non-active power and
harmonics produced by mine upgrade machine system with AC frequency conversion speed control. Test results show that not only its
power factor is lower, but also its non-active power fluctuation is larger. In addition, the harmonic pollution exceeds limits seriously
according to the national standards requirements. Three schemes based on active power filter (APF) and/or thyristor-switched capacitor (TSC)
were given. By comparing the performance and cost of these schemes, the advantages of hybrid power filter compensation in power quality
management of nonlinear impulse load are clarified. The effectiveness of the scheme mentioned is verified by practical test on site.
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Fig. 1 Primary system diagram
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Tab.1 Harmonic voltage limits for utility networks
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Tab. 2 Harmonic current limits of power network in the
low voltage power distribution room of mine

PRI 2 3 4 5 6 7 8 9
WA A 60.06 47.74 30.03 47.74 20.02 33.88 14.63 16.17
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Fig. 2 Mean voltage and current of test point 1
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Fig. 4 Effective values of different order harmonic currents of
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Tab. 3 Power quality index statistics of mine
power distribution room
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Tab.4 Comparison of performance-price ratio of each scheme
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Fig. 5 Schematic diagram of the installation location of
TSC and APF
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Tab.5 Comparison of harmonic voltage distortion rates
before and after commissioning of test point 1
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Tab. 6 Comparison of harmonic current effective values
before and after commissioning of test point 1
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Tab. 7 Comparison of power factors before and after
commissioning of test point 1
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Fig. 6 \oltage waveforms of test point 2 before
and after the device putting into operation
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Fig. 7 Current waveforms of test point 2 before
and after the device putting into operation
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