HigoH |

Theoretical Analysis

L

&

LT B R e I NPC — Ha P
23 1] A R T s 4255 o)
XA, ZE84E, @ W, HEE

(22 < 3h DWFgE 5 & S s, 191 Z8BH 621000)

WE: X EEHUNPC=HEETRERITHEHREBFTMIZH (Finite Control Set Model Predictive
Control, FCS-MPC) FHEITHEEKX., dw/dr5F0)f@, EH T —MBUHRIFCS-MPCIREE . 1B 7RI FF < Bk
THEAREN, HEEREHRHKFCS-MPCHI1/3, FIRTPEIR T du/ds; LA EFUNKE BIRTUN, #H—HE
RTEEMTES. M, HH T —Fous a0 M ELE SRS . RIBZETRpRIrRTHEBRH
FEMUEEHBMEE, MERB—MERIEEFITEBMELESE, B/ T ELHERER. hES
RIGIET AR B R LR SE LM 75 5 B A UM FINPC = F P i 25 B8 FCS-MPC SR G R IF RO N R 54515 .
XHEIR): NPC=EBdres; JEHIHELHE; FCS-MPC

AEEI

( 4

Finite control set model predictive control for NPC three level inverter
based on virtual flux orientation

LIU Weijie, LING Zhongwei, HE Fan, YANG Guochao
(China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: The traditional finite control set model predictive control (FCS-MPC) for NPC three level inverter
has drawbacks of large computational burden and high du/df . In order to solve those problems, an improved
strategy of FCS-MPC is proposed. The computational burden is reduced to 1/3 of origin and the du/d¢ drops
by adding switch jumps and other constraints. The current prediction is replaced by voltage prediction,
which further reduces the computational burden. In addition, an improved virtual flux observer model is
presented. According to the discrete mathematical model of the inverter under the af coordinate, the grid
voltage is estimated. And then the first order low-pass filter is used to calculate the virtual flux. As a result,
the fluctuation of the virtual flux is reduced. The simulation results show the effectiveness of the proposed
virtual flux observer and the good dynamic and static characteristics of the NPC three level inverter FCS-MPC
strategy.
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Fig.1 Topology of NPC three level inverter
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