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Fig. 1. The circuit diagram configuration of three-phase
FCC.
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TABLE 1
Output voltage due to switching states and switching

function in a phase of the FCC.

State S (Sx1, Sx2, Si3, Sxa) Vx
3 S (1,1, 0,0) Vae
2 S (1,0,0, 1) Vae-Vie
1 S (0,1, 1, 0) Ve
0 S (0,0, 1, 1) 0

(b)

(d)
Fig. 2. The circuit operation modes of FCC

corresponding to the switching states in Table 1. (a)
State 3 (b) State 2. (c¢) Statel. (d) State 0.
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Fig. 3. Carrier phase shifted pulse width modulation of
three-level FCC
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Fig. 4. Space vector diagram of balancing FC voltage
for three-level FCC.
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Fig. 5. Carrier phase shifted pulse width modulation of
three-level FCC.

TABLE 2
Rated values and parameters of three-level FCC.
System parameter Value
Switching devices IGBT 2MBI50N-060
DC source voltage 300 V
Capacitor of DC bus 4.7 mF
Flying Capacitor 500 pF
Switching Freq. 10 kHz
Output Freq. 50 Hz
Load resistance 55Q
Load inductance 346 uH
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Fig. 6. Waveforms of line voltage and a phase current
(a) CS-PWM. (b)
Balancing SVM method. (¢) Unbalancing SVM method.

for each modulation method.
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Fig. 7. Loss and percentage by modules for each
modulation method. (a) CS-PWM. (b) Balancing SVM
method. (¢) Unbalancing SVM method.
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