5 22% 6 1 B S & A Vol.22 No.6
2021 4 6 1 Electrical Engineering Jun. 2021

B EIEHGEY E =B S sH A B A5y
oAUt B 7R B F0 2 1 A 53
SHEL EHw’ FRR

(1L R BEAFELK=Z AT, LTH 4T 212009;
2. bEREAFEALAEFER, LFE 100044 )

WE ARTHUFTNFLF+ R4 (NPC) BRAZHTFHEHEFRS. 5 PWM
B77 KAE e, R FOM AR T LA EANRN BHP AL ENEH B, HEER T2 EF
EH, BEHHFEER, FREHEFHERES, Dmmtka. & T AR ERRR TN &
T 1A R, AR SCAR W — A g A A O 4 ) R %‘TE%&%%ﬁﬁiﬁ%%%if%%%ﬂ%
B E R . E R, AXERAEE I RMENE R BB L X RS R AE (THD) KFH
FrRmE (B HPE, REZIFRMERNE R RS EE, UWHRTRARFILT R A
WHARAEN ER. RE, FERIET BTRR6AE.

XBIR: ExYHaTHE; 8PP A (NPC) B &, HAFME, #% 58
iy RAERE T

Research on improved model predictive control of three-level neutral
point clamped rectifier for vacuum pipeline maglev train
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(1. Beijing Jiaotong University Yangtze River Delta Research Institute, Zhenjiang, Jiangsu 2120009;
2. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044)

Abstract The three-level neutral point clamped (NPC) rectifier system of vacuum pipeline
maglev train needs more control objectives. Compared with PWM control mode, model predictive
control (MPC) can add any necessary control objectives in a single cost function, so it is more suitable
for multi-objective control, but it needs more computation. In order to solve the problem of large amount
of calculation in traditional model predictive control, this paper proposes an improved model predictive
control strategy, which can save about 22% of calculation time on the basis of ensuring the stable
operation of the system. At the same time, this paper considers the influence of the change of load and
switching frequency weight coefficient on current total harmonic distortion (THD) and average
switching frequency (loss), and puts forward the control strategy of variable switching frequency weight
coefficient to meet the requirements of system harmonic and loss under different load conditions. Finally,
the effectiveness of the proposed strategy is verified by simulation.

Keywords: vacuum pipeline maglev train; three-level neutral point clamped (NPC) rectifier; model
predictive control (MPC); decoupling of control objectives; variable weight factor control
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