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A kind of power electronic voltage disturbance generator used in thermal power units
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(1. Anhui Lizhuo Smart Grid Technology Company Limited, Hefei 230601, China;
2. Dispatching and Control Center of State Grid Anhui Electric Power Corporation, Hefei 230022, China)

Abstract: In order to accurately analyze the high- and low-voltage ride through capacity of variable frequency speed
regulation system in thermal power unit, this paper proposes a new design of power electronic voltage disturbance
generator, according to the market demand on the voltage ride through capacity testing equipment. It adopts
uncontrollable rectifier and booster circuit, which boosts the direct current voltage generated by uncontrollable rectifier
circuit to the scheduled voltage, and then controls output analog voltage fault waveform through the inverter. It can
simulate single-, bi-, and tri-phase voltage swell and sag, and its duration, depth, start-stop phase and type can all be
adjusted smoothly. The experimental results prove that the new designed voltage disturbance generator is safe and reliable,
which can correctly reflect the grid fault voltage type, and can be widely used in studying the high- and low-voltage ride

through ability of frequency speed regulation system in thermal power unit.
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Fig. 1 Topology circuit of three-phase voltage

disturbance generator
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Table 1 Typical types of fault voltage sag
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Fig. 3 Principle diagram of space vector control

A bR U R LA 20 abe = A L ARAR
A2 dqO [R5 e e AR R BEAT ARARBEE A2 e, 7E dgO
AR AR RIS IS, 48 (dg0-abe) B AR Hi L pl
2 [ SR B U 555 (SVPWM), - 28348 25 1
s FEDIABOK LUJR K18 AR 25 7 2 i 221
HbRibs s, I FLng AR 2l 8 i byl a) =
R I 2 TRV R 2R KA AL AR (LG R

2 HEMRERLINMEZRIPEI

2.1 TRIRIP B

WK 4 Pros, HGLSERMES IS R AR KA SR
FEHLBH, Y83 5 2icis SO A% 1 F s I 356 97 1t
B RS S -3.3~+3.3 V IS LRSS, b
A 5 &5 5 A B 2] 0~3.3 V [ R A
TN R R ERRRS, e BRIE, AR
#t MCU {558 0~3.3 V.

L1208 T3V

+
al o
M a5 D>
- RS | s P
15V =3 °
+33V 33V

4 TIRIP AR

Fig. 4 Over-current protection circuit
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Fig. 5 Over-voltage protection circuit
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Fig. 6 IGBT driving circuit
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Fig. 7 Waveform figure of three-phase voltage sag to 90% U,
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Fig. 10 Waveform figure of A phase voltage sag to 75% U
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