F43%5 F28
2023 F 2 A

Vol.43 No.2
Feb. 2023

& 0 8 %% it %

Electric Power Automation Equipment

FECHU IR AR T P U R DR AR 25

REE B L B AR ARG
(1. kRZBKRYF BREREIHHENEAFL PO, T 100044;2. FIEE BARNE , & EI] 518000)

HME. SO P L ARETRZRALA SLAME MM BSR4 FREFR 2 2E, BT —AFLELRA
BAHACPFUAREETR A AALES EARABuck BH, AL BRRET RIBAK L DS, TNT €AY
AAZH G ok R R 0 A MEAS AR R B B R T AR AR R, PTARIE R B RN I R B R S A TE R,
Sl Pt Ry T BB AR A AR T R AL B B8k, AT s T AR T B AN B R
B A AR Fh 6 AR, AR G e AR b k) 6 B b b 3 m o AT AR ) Dk b BREFEATF R B A

KILY G AR A R Fth IR FRE T LAMIT X S 4009 b 2R F, £ RIG Il 38 H 5 Z 09T 4R
TLORRR Y B Ao A b B AR T BB R S AS SR B, R T S A P 3R A T e ik
W EE RS THBERAT, RG,B37 Af FRBIET ARG o da b Kok 09 T HE

KGR AL AR E R E; S0P TR0 B A 3 5 o R AT B da )

FEE S TM 464

0 35l

Bifi 5 AT P AR BE VR Y 1z v FH AR R | fi
RERE A ) i, 7 2 3 7 25 S H A8 1] SR ek 1l A i 5%
P H PR R AR 28 (current source inverter, CSI)
BB DU B AR S I S B RS T A2 68 T
Al HESR RG] AR 22 H P H U TR AR 2 (multi-
level CSI, MCSI)i it 34 iy H Hi 7 F P BRI TT 56
S WS S X LA Aot TR H R R
PR HE R GEACR LR R HL g o SR H ™ Y
MTNEARERENIIE X,

MCSIZ5 4 22530 FLm A6 BT 2 Vi) i
FATTAN AR BTG, Horp i AR 25l HAR S8 i, i dh
P T 7 B i B TT | 22 H PR S BT R 2
Fg B0 A% 8 MCSI ) B 45 ) 5 o0 R FH A R I
Y0 it i P SRR ) 5 ), o 25 JEIZ At i P R 1Y) P V- A
PR IR SO R, O T I8N HL R SO R
A== 5% FA 2= R 3K T FE R
AR AR5 MCSI ) 22 B P-4 3 BT i 2548 2 22
A Z B ITIFET o0 OB 2 AR 28
1563 i, v 22 B A TC I IR 2230 AR 28 I R A
AR 2 |, 3 i WL BT ER S5 0 25 5 TRl 45 H
AR EA — B B B RN B T

h T AR G MCSTHRMEFE G 2 A8 2, TE T
SRV /DS H X — BT R RTR T, 2R B
s B #5:2021-12-02; & 6 HH#A : 2022-04-11
TE %k H hig H 87 :2022-06-06
E4WB: v B &5 & WA R 4ENEHEAAB
(090000KK52210134)

Project supported by the Science and Technology Project of
China Southern Power Grid Co.,Ltd.(090000KK52210134)

XEAARERD: A

DOI:10.16081/j.epae.202205064

— BB AGH RN B, SRR 10 DR G H RN
B MCSTHi R, 5 T4 R (A7 52 B oy FH v 75 22
O ANTFF IR 4 A1 2 A4 R SRS B A S o, ELAE AR
LIRS, SRR G RCR . Xk 11 ] 7T LA
SICEH PR TR R AR (HE i = it i L R Ik ST e
JRC P T %, S P 9 4 o 5 T S R o (R A A
KA, AR T 0 ) S A A o R A G
SCHRL 12 [958 T — R AR 7S TFOE CST AT RLSEBL A3t
FELJER P L O 1 B4, LB = i e e e T L R
T RE LB A o T 6 H BT LRI/ g A4 H B )
AHE T R GURE AR e Sy SR Y SRk 14]
W TF G HL IR, FH AR e v T L T4 M i MCST, fif
TR T R SRR AN X B R (L F B A i S e v
SR AR T LR LB TR, S 386 R H R TR L
W o SCHRL 1S TR o6 H e o B0 1 MCSTH
it LA i /D A A5 2 B 22 4 O (R SO R
P T LU ) BA TG AT 5 HL SR R 7E T S Ha JEk
FFEREL R R 2 5 T EGS

PR 86 AR g8 i A TE AR TR S8 A
A FEL B FEL LA A AR AR B, 2 I 0 R
3YIE UL K R EL AR, A TN AR B
BN EE I ) AT Bl 2 AT T e R
BR8N =g S IR A2 72 N I £ %
Tl W 3 Fh AR P ik o FLrP R AR SR Y O
AR T BN R B T TR A RS
BRE AR A AR AR BTz e . B A
A4 ) 5 W %) )y 1 2 N T P A I AR 2
FTHTHDC / DCARSZI . X T g X HAH AR 25
(4 IE Phe 428 i) SR W 114) T 2 L 6 i 8 el e R 3 AR
oo R[22 ) E T Y Boost AR 4 , 71 Ky HH HEL R T
AR 1 i — A R ) 1E 5% 2 SR B a8 AR 2%



%21 A T e e R R T P S P O 0 ®

LI 00 R ) AR Bl (R S5 A DU B, HL
MR A i o SCHR[23 14 Hh — P I RIS gv -
FHEEA B T w1 A p B2, nT LA B0 R 3 )
AR Bl AR T BN S AR . DLk
HIBIFIE XS G2 359 by L P TR A 2 | AN B2 1 31 CST
W SCRRL 24 JEF AL S8 = Ha S ST Hy AR g 2k
PA 7 24 BTN 5 /0N 6 H JR AT RE DR IE 28
i AN B P AL BT R v (LR A /)N i B FR R
T AR . X T RIS A 24 Y MCSTL, R
R S A 1 B R S A A 0t s T SR A

ZEA DAL, AR SO S — i G i B8 PR A
FHAE CSTCRA R fafFR o H P AR 25 ), He B 4ol o
JGK F Buck 254, Sy H SR AL 1l 37 7 72 5 F [l
% 5 22 P AA i PR TR FH T S FLRRES ), 0D T # A
BOH o 1525 T H R0 R Rk ST, AR SCRT LS B
P JR L 4 o) -5 A P I R ) 5 A R L FLUR RS
JHRC R S B SR O G B R FE B 9N T R R R 5 | Ak
PR RS0 o PR Ry G H B LA R B X e, BT D
SO H v — A F SR R 4l BT m i A g il
NI BE T o AR SCHEAL 55 H J L Ui o L 91 FR 3
(proportional integral , PI) [ 24 B4 L fitth 1 388 i 2y % {if
R I A N W AR e 8% B O S B
il T E A ) 3 AR I X A R U It A —
SESMHIRCR o £ 5XF MCST R bk v 289 fL 3 2853 Buck %1
ERTRYY = N G e = 3 € NG ER TR e SRR E 2211 B T

1 FEHEFEFHETE

L1 i E TIERE

TP ARG NS I P 1R A B
HUE U, S EAERE R L, L, BB LT C,, T BT
Z100as TIFETT K MOSFET A S, S, — 5.8y, — Sy M i
B S o, HAMbIT & a4 D it B R 5G| 10 BH A 56
A LT g 0 S RO 5 A I AR A Bl S5z ] H W 1
AR ST B O T T T R
LU LRSI HUBAR R i AR 34~ o0

5,
{TT
Vs D
R | TR A
BT | R | It

B ARFHEERAH
Fig.1 Topology of five-level inverter
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Table 1 Switching states of five-level inverter
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1 1 1 0 1 0 0 1 21
2 0 0 1 1 0 0 1 1
3 1 1 0 1 1 0 0 0
4 1 1 0 0 0 1 1 0
5 0 0 1 1 1 0 0 0
6 0 0 1 0 0 1 1 0
7 0 0 1 0 1 1 0 -1

8 1 1 00 1 1 0 -2
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Table 2 Comparison of different five-level

inverter topologies
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Abstract: Multi-level current source inverter has attracted extensive attention because of its high security
and low output harmonic. A single-phase five-level current source inverter based on switched-inductor is
proposed. The DC control unit adopts Buck structure, which provides an independent charging and dischar-
ging circuit for the inductor,realizes the complete decoupling of inductor current control and output current
control ,and controls the current stability by using a small inductor. The proposed inverter adopts the struc-
ture of switched-inductor, which reduces the number of devices,and its high symmetry can simplify the de-
sign of peripheral circuits. Aiming at the problem of double frequency fluctuation of inductor current at
the input side of single-phase inverter, the power feedforward control is increased based on the traditional
proportional integral control. Taking the constant current of the energy storage inductor in each switching
cycle as the prerequisite,the duty cycle disturbance of the DC side switching devices under different states
is converted. Without increasing the complexity of the circuit,less devices and small energy storage induc-
tors are used to effectively suppress the double frequency fluctuation of the inductive current, reduce the
third harmonic content and total harmonic distortion of the output current, and improve the output power
quality. Finally, the feasibility of the proposed topology and control strategy is verified by simulation and
experiment.
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