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driving waveform of switches

B 1(+2V,) TP R S,, S5, S &b T Fid IR
A, PR S,,Ss, 84,86, Sy AT RWRRAS, sk 1
FiR, BERE S A RLIRE AT 28 C B ERS R fa gk it
L, 401 3(a) F7R

BEAS 2(+V5) TP S5, S, S5, Ss Ab T R
A, KA S,,S:,S6, Sy AT WA, gk 1 iy
TR BLET S A FL R RIS S L2 C A gk qibel
&l 3(b) 7R,

B 3 (0): JFRAE Ss,S4,Ss, Se A0 T T AR
&, JFRAE S, S, Ss, Ss A FORWRRA, ange 1
R, BLE H AL C For, faiah T4
PRE, W 3(e) s,

‘ |

+

()i 1

- 417 -



T RERETR

(e)fA 3
B3 SEyEK

Fig.3 Equivalent circuit

AR ER R, RSS2
L, BT R aT A R0k gk e it To o %k
2 FITEE

THA R AR R H WA T e YA
i, LABRORFEZS8s L A HL R I sh AR 7 mT 252 19
FRIEZ N, DT 06 AR o s 18 B st =X T 1)
LR BEFE SRR B Bl IX [ N T TR 3E R fa]
AT, (B AR A ) HL R R

i=lsin(wt+) (1)
A1, Rk R IE A 0 AR s A T3
FEPTA

WA, B A AR SR A F A e R
LT, T 5 P i R FEL T i L R — 1 o P
JAIA N Fe R s ) e [l e . DABEES 1 43 AT
HL A C AR ] S +2V, B AT
R, AL —AH P R i (] s 2 FE 2 i
K E] , [R]BR, B2 C e G R AR TA]
A7 PWM I8 T A% 8 B, DL AR M
A SR R B )X — A2, X g I A 2 L D,
BERT, B2 C b T R, Hotad a9 B i R
L, B =i,

R AT I ZS C &R
AQcr= | :’H ;%_dwt_wl—s j :761,,,sin(a)t+<p)da)t(2 )
A o, AR AP O=arcsin (24../A ) ;A

- 418 -

2025,43(3)

R ERPERAE  A o VR HIPE IR

FIH b 25t D FoR B SFRFLERT [R], T, A JF 56
JEII0T AR RS- Ay S ] R

2DTA +(1-D)T.A =A Tsin(wt) (3)

DziA'ﬁfj“(“’” -1 (4)

[l B 2 A A P IR EF AN TRZSHLAY C
RN

ic=DI,sin(wt+p)= { Aulsin(wt) _ I

. |sin(wt+@)

A, !
(5)
P (5) AT, HLZE C BYCR R
Q= | : (DLsin(wrre)dot  (6)
01=arcsin( ﬁ:{ ) (7)

BB R Kas 47 LR S N R A LAY 5%,
WIF R HL A B L A (E AT R

C= AQC—1+AQC—2 (8)
- 5Vm

B3 (2), (6) AN (8) AT, f K HLZS 5 g i
AR R RSO R L, R, Y AR R
SPGB, FEAE e 5 L BT I ) H A (E AT
TSI/

3 LB

R T R MA SRR R, K2R
T 5HAMMUTAERSEST N 2 Pl IE .
HRGE 1) NPC Fl FC $H¥ M ICIE TR S A A
L (H R 65 BUK ; SCHik[6, 8, 91 I3 Fh
6 AFF I SCHRI9) T B Fh b Ay 2 5 L R T G Y
H 3 SCHR8]HF I HH PN 22 2 A HL 2% 5 SCRiR[10-
12] H RN B 2 () D) R SR T R 2
Ol S PR A LA 5 SCRR[12) P AR F TR 4 A4S
PR S P AR L2 A ST 4R b
T s TR AR SR B D F SR [7,10-13]
HFRED  IEAN IR AMUTR 2 1 DI GRS IR
JUR SIS T SCHR(S, 11-15] A # b
MTEEZA A AT LR TAE, W SR
&, SCHR16]) 3 BRIk S AR AR, (H
SEHFNAAE 2 DN T, BN TR LA
B ; RIRHZZS A A T M BE T, 28 b, AR
SCHTHE P SEEA BT T3 2 i 4G
.,



EEW,%

— A G ARt E A A R LR

x2 5UANETHRIUAEFHHNO[IERELR

Table 2 Comparison with the number of devices when 5-level output is achieved by existing inverters
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Fig.5 Measured waveforms of proposed inverter
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A simple single—phase boost five level inverter

Zuo Leipeng', Xu Bin', Zhang Zhichao'?, Zhang Xupeng'
(1.State Grid Baoding Electric Power Supply Company, Baoding 072150, China; 2.Tianjin University, Tianjin
300072, China)

Abstract: The development of high—frequency AC distribution systems poses new challenges to
the requirements of inverters. Traditional inverters are no longer suitable due to their complex
structure, high switching frequency, and lack of boost capability. Based on this, a novel single—
phase capacitor self balancing five level inverter topology is proposed. This topology achieves five
level output through a series parallel mechanism combining capacitors and power sources, and has
the advantage of capacitor self balancing; Improve transmission efficiency by simplifying the
structure and reducing switching frequency; Using specific harmonic elimination methods to further
reduce output harmonic distortion. This article introduces the working principle of inverters and
the calculation method of related parameters, and conducts simulation verification. The results
indicate that the theoretical analysis is correct, indicating that the inverter is suitable as a power
side device in the high—frequency field.

Keywords; inverter; grid—connected; voltage balance; multilevel
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