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A Model Predictive Control Algorithm with Reduced Control Operations
for a Cascaded Flying Capacitor Bridge Multi-level Rectifier
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ABSTRACT
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Fig. 3 Proposed model predictive control algorithm
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Table 1 Terminal voltage combination of each cell
Sie LS Syl
4 [2,2]
3 2,1], [1,2]
2 [2,0], [0,2], [1,1]
1 2, 1], [ 1,21, [1,0], [0,1]
0 (2,21, [ 221, 11, 11, [ 1,11, [0,0]

1 [ 211, [1, 2], [ 1,01, [0, 1]
2 [ 20], [0, 2], [ 1, 1]
3 [2 11,11 2]
4 [ 2 2]
E 2 ZCellel ofF A9E

Table 2 Switching Redundancy of each cell

Uk Sn:[SIan“, 82(171,7 8117117 821711]

Vi [1,1,0,0]

Vo2 [0,1,0,0], [1,1,1,01, [1,0,0,0], [1,1,0,1]

[1,1,1,11, [0,0,0,0], [0,1,0,11, [1,0,1,01,

oV [0.1,1,01, [1,0.01]

— Va2 [1,0,1,1], [0,0,0,11, [0,1,1,1], [0,0,1,0]

—Vac [0,0,1,1]
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Table 3 Simulation parameters

Parameter Value
T 100(s)
L 24(mH)
C, 750(p )
G 820(F)
Yyrid 220( Vrms)
Vde1>Vaeo 200( V)

load1,2 160(£2)

V_grid

400
200

-200
-400

®)

Lbomws

Vde1 Vdc2

(e) 200

V_fal V_fa2 V_fb2

(@ 100

3 3.02 3.04 3.06 3.08 s |
Time (s)
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Fig. 4 Simulation waveform;(a)AC input voltage
(b)AC input current, (c)DC voltage of each cell
(d)flying dc voltage (e) terminal voltage of CFCB
multi-level converter
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