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A Novel Controllable Reactor Technology for Reactive Power Compensation of
Electrified Railways
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2. College of Electrica & Electronic Engineering, Huazhong University of Science and Technology, Wuhan, Hube 430074, China)

Abstract: A multi-winding reactor, the secondary windings of which connecting anti-parald thyristors and voltage- sourceinverter (VSI)
respectively, can obtain reactance varying in a wide range continuously with the thyristors stepping switching and VSI controlling. With
paralel operation of the controllable reactor and fixed capacitor branches, reactive power of traction substations can be regulated automaticaly
according to dynamic loading for increasing power factor. Simulating and experimental results vaidate the advantages of the presented reactor
such as fast response, high compensating precision and low harmonic output etc.
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Fig. 1 The principle circuit of the controllable reactor
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Fig. 2 Equivalent circuit of CR
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Fig.3 Simulationwaveforms of CR during regulating
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Tab. 1 Step configurationof CR

1 2 3 4 5

/kvar 180 280 380 480 580
/ Q 204.2 131.2 96.7 76.6 63.4
/ Q 211.8 125.1 93.6 75.3 63.9
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Fig.4 Experimental circuitof CR prototype
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Fig.5 Volt-ampere characteristic curve of CR
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