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Precise Phase-controlled Switching and Overvoltage Suppression of Power Capacitors
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Abstract: Parallel capacitor banks can effectively improve the efficiency and quality of power transmission in
the application process of power distribution network. However, due to some unreasonable factors in the switching
mode of power capacitors, it will also generate overvoltage, thus affecting the power grid. stability. The transient
state of power capacitor switching was researched and analyzed. For the closing transient, by establishing a single-
phase equivalent circuit when the power capacitor combination switches were connected in parallel, the power
capacitor switching transient process was simplified. For the opening transient, the recovery voltage generated was
calulated by the circuit breaker contact during the power capacitor switching state. The synchronous switch
controller was composed of hardware such as energy storage capacitor, switching power supply , power drive output
interface and current/voltage sensor interface to realize overvoltage protection of power capacitors. In order to
verify the application performance of this method, experimental analysis was carried out. When the synchronous
controller was used to perform switching tests on power capacitors in two states of closing and opening, the three-
phase voltage fluctuations were symmetrical and regular, and the amplitude changes were relatively stable, the
overvoltage peak of the power capacitor was effectively suppressed. The experimental test results show that the
proposed method has high switching stability and good overvoltage suppression effect.
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Fig.1 Single-phase equivalent circuit diagram
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Fig.2  Synchronous controller structure
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Fig3 Flowchart of synchronous closing
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Tab.l  Three-phase overvoltage test results

ey ARGEFERE Y BARRL RGN R RV

min RS RHET WHE RIHET B AT

5 127.6 178.5 111.5 168.7 1345 183.3
10 125.7 179.4 113.4 166.5 136.3 189.1
15 128.4 179.9 112.7 169.2 135.8 187.6
20 124.3 176.8 116.9 168.3 135.5 185.4
25 122.1 178.2 117.2 167.7 134.9 186.3
30 125.4 179.3 118.1 165.9 134.7 182.7
35 127.6 178.4 115.5 165.4 133.6 184.9
40 126.9 176.9 114.7 166.8 135.3 185.5
45 128.1 177.5 116.2 163.5 132.9 187.2
50 123.7 174.6 117.3 167.2 135.7 188.6
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