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Abstract: The Neutral point clamped topology is the most widely used in three level inverter, propose a simple

algorithm by transform the three level SVPWM to two level SVPWM, which greatly reducing the computation

of algorithm and easy to realize in engineering. This algorithm has been Verified by Matlab-Simulink

and one 20kW solar inverter, which is verified correctly and feasible in the project.
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Fig.1 NPC-type three level topology
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Table 1 Switch State & Output Voltage & State

VTx1l VTx2 VTx3 VTx4
1 1 0 0 P 1
0 1 1 0 0 0
0 0 1 1 ~U, /2 1
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Fig.2 Space Vector diagram of three level inverter
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Fig.3 Sectors of three level
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Table 2 Judgment rules of large sector

M 1 2 3 4 5 6
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3 Ua ref0 UB ref0 3 - 7 Eziﬂiﬁﬁ
Table 3 Uy o Ug e OF Large Sector Mid-vector 7
Uu ref0 UB ref0
100 U./3 0
110 Uq /6 Uyl 243
010 -U,/6 Uy /243 PWM
011 -U,J/3 0
001 -U,/6 -Uy/ 243 1,0, 0)
101 U6 -Ug/243 0 1 1 0
3.4 INEEX F|H
A
UB >0 a=1 a=0 Viq=TCM1
‘/g ch ref_UB ref>0 b=1 b=0 - \/g Ua ref_UB ref>0 Vrea=0
V1,5=1-TCM1
c=1 c=0 N=a+2b+4c N re=1-TC
4 V=1
B
4 Vap=1
Table 4 Judgment rules of small sector Vo= TCM2
N 1 2 3 4 5 6 V=0
2 6 1 4 3 5 Vip=1- TCM2
C
3.5 IMNEX X E(EABTIE Vi=1
X=23Up o TdUg  Y=(43 Ug o3Uq o) To/Ug V= TCM3
Z:( \/g Uﬁ ref_3Ua ref)' Ts/Udc T1 VTw:O
T2 5 Vie,=1- TCM3
TCMx(x=1, 2, 3) 1-TCMx(x=1, 2, 3)
> 0 1

Table 5 Vector time of small sector

Lz 18 1415 L0 |4 simulink {HE

T1 -z z X -X -Y \4
T2 X Y -Y z -Z -X Matlab-simulink 20kwW
4 5
3.6 TIHERT(E]
TAT-TmTo)d Ty=T#4T/2 T=T+T,/2 5 #HL
TCM1 TCM2 TCM3 6 20KWNPC
6 600V 18.5kW
Table 6 Auxiliary time of small sector THD=1.7%
7
2 5
TCM1 T, T, T, T, T, T, rs
TCM2 T, T, T, T, T, T. 6 &ie
TCM3 T, T, T, T, T, T, NPC
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Fig.4 Simulation module of main circuit
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Fig.5 Simulation module of closed loop
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Fig.6 Waveforms of grid volt, inductor current
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Fig.7 Experimental waveforms
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