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A Natural Switching Current Peak Control
Strategy for Three—phase Rectifier
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Abstract: The natural switching trajectories of direct—current (DC) side voltage and AC side current of T—type
three—level rectifier are presented in this paper. Based on this trajectory, the natural switching control method is de-
veloped by combining the direct power control theory with the natural switching trajectory theory. Under this control
method, when the load is disturbed, the output current overshoot is serious and the dynamic process of the system is
not smooth. In view of this phenomenon, according to the idea of current peak control in DC converter, a current
peak control strategy suitable for natural switching control method is proposed, that is, adding a third running track
to the original natural switching track and directly limiting the output current, so as to make the dynamic process of
the system more smooth. It is verified in MATLAB 2019a simulation environment.

Key words: T-type three—level ; instantaneous power theory ; direct power control ; natural switch trajectory ; cur-

rent limiting; PWM rectifier

x Wi B #3:2021-09-01
HEE&WH: BHE A RFRILE B H (51977067 ), National Natural Science Foundation of China ( 51977067)
EE B Y : BIRE(1985—) 5 IR LA N TR R 2 380 WA
PR A, E-mail : 332120507@qq.com



170 PN QR 2]

2022 4F

Bt 2547l 0T H, R BT S Y 2R A e A g T
TR KR AEVEZ N6, PWM B I 45 5 )
ARPRECPT AR O] F A OB /) | R T XL O 3 S
AL WAL 8 R AR R .

T 4 = 3 °F- (Three—level T-type NPC, TNPC) %%
UL R A R i AR Y AR N, TNPC 255 T
P FEL PR O g D0 AL, I T B AR R E A
AR T E, DL = AL AR AR A0 A, IR SG
F5URE I ASE oy il 4 HL P BT A TNPC ELA H i
IR R R SRR L TE T T it R A5 ST R
% . TNPC 4 il S W 52 2% , % TNPC 8 i 25 (1 2 i F
FE R RR — SR G Uy ik . TNPC B i i F i i i
A8 1Y 2 1 5K m& A R E 1) R 5 45 ] (Voltage Ori-
ented Control, VOC) FI1 B 422 25 & 45 i (Direct Power
Control, DPC) "7 5 VOC A Lt , DPC JE 75 %) HiL ¥ H
FESEAT RO , P B D g 2R L ph T ke AR
P, O G S i I H i K R H TR A
P Bh A RE A

—APEREEOR BRI RS TE U A R I
07 25 ELA PR Y 3l 25w B, LA g 2 5 A v
AT RE B A B H R AT A () B H, T R
PWM g i , SCHR[8 [ 92 th 1 H A shas g A2 v iy I
TR I A 4 v A S v UL 2l 2 e 1o 1 — R 45
70k PR RO SCHRL9-11 145t T —FP A 48
VIR Rz ok i NE RIS S W N EL YR VA i
B . SCHERL12] 82 Hh T A 2R JT KBk (Natural
Switching Surface , NSS) 75 % F~F- % i s H 4 iz H L AH
WAL G g~ ) D7 v A SR V48 D7 i e N 3 B
PR A AT Stk v, Y O] B 0 [

7 18 O HL T 5 P R AR Y 25 S nAC B
AN E e R Bh M), H 2 b s R A ) A, T G R
L PR S R A RSO RS T B = R
LRI E S N RS P 7 R Y INER IR S ot I ERISEZS
DI d5 1 75 1 (NSS-DPC). AHEE 1% G2 1) DPC, NSS—
DPC $5 i 77 12 it B He Ah IR A, A7 B8 4 1) Bl 2
AE . B2y 1 H A A ™ X — ), AR
ol 25w v A O 4 ) ) SELARL, SO 4 Y — el L B
i 42 1 SR, 725U A AR DT B 1 o n 26 =iz
AT A RS BT It e R 1 SO

1 TNPCZixzs

1.1 FHEERHFER
TR = SR aR ah a1 s . v, LA

R, Ry 52 Ui 0 v AN L BELAEL, €, €, S B R 2
LR N = 05 S A M 1 1 N A B = e L
?ﬁ’udcl %An Uy yg%@gngﬁuﬁ‘@}i .

13

<o

z:ll J—TA TAsTA“@E@M*@J LR e

i G| 1B 1B, &
#,

Uy £
| TC, = T1C. 7T
e[ T T
H1 TH =444
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