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A Method of Constructing Large-Capacity AC/AC Converter with
Serial Multistage Voltage clamped Bi-directional Switches

Ken-ichi Nagayoshi*, student member, Jun-ichi Itoh, member

(Nagaoka University of Technology)

This paper proposes a new switch and snubber circuit for AC/AC converter. The proposed switch can structure with

general-purpose power modules and can increase the proof pressure by series connection. However, the timing error of

switching between series-connected switches cause the voltage unbalance in snubber circuit. The voltage unbalance can

decrease with switching timing control in this paper.
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Fig.1. Structure of proposed switch.



INEND, WIZK20)D LIS, AT DL, SEXEA
T—RERD, RHIOKRKZ@Y AT RaryT % C, o=
FNAF—nEEIND,

(23) RA v FOHIETTE

M 3ICAAL v F DN ANRE — 2 Zemd, Jeilko 22 THT
WAL DT, |-EAL v FIINET BBIECK L ITHO A
AvFetrTHIETATARZRIALXF—ORIEERITH Z
ENTE D, LIz oT, HERNZRAAL vy FORlEEE LT
IR WA A v FOF 7RIS HETRAL v F a2+ r3h
XEL, BR2ODAL v FIER3 DX I ICRHE A TH
XLV, ZELEORE, S, & S, 04 IR A —N—F v
THEAFT AN T oY LEKERDRENDDT, S &S,
OU VR ZBFIZIET v KA DR TDVERDH D,

3. BREXAvTFOLEREIES

(3.1) ZEXESIEHHE DERE

B4DXko, R LIEEES 7 TG RAAL v F &
ﬂ@ﬁbfﬁmrm%ﬁjoEﬂ@ﬁbtﬁu@%K%@

AL, RGFROARA v FZFRFCA /A 7T 5, Thb
LI 4 DA, S 885 S, &S, BEENENRZAI LT T
AA v F o 7THIEI . L LERRIL, A v F I ET
TNEND KT A 7 EIEORBIEERE T HH ORED

EHDOEZEIZLY, ENIAAL v T ITDEA I TITTH
BELD, ZDAAL v FHA I TOTHIZEY, HEAAL >
DEESBICT VR T U ANREL D,

K4 E2HANT, Af vFHA I TOFTHICE Y EBLESHE
K7yﬂiyxﬁéuéfw:fbtowfﬁméoI$T
IR AL v T % 2 BB A L5, il k, DIgAM
DIRERAA v T % SU,, £z SU, EES,

WE, AA v FA~OHINEEICKHT 2 ME5mHlE L, SU,
DAL FIZTHONWTEZ D,

(@) S; WA T HHE(K 2(a))

B D g TR L7 iR B TR AN C, SR L, SU; DFD
MEEXBDT S, —F, S, N4 TH5ETOMC, C, DE
ENER L, ZOM SU, ~OHIMEEN EF4 5,

(b) S, WIS A 7 F B HA (K 2(b))

X FH D SRR TR L7 iR TR A AL, SU, OBEIFRD T
Do =07, BIRA L E T B AT DERILE—N—KIT C), C,
ICHRALVIATe 7=, SU; OEHIINEE X2 EHI 5,

(©) S; B A T 255K 2(c)

WIZA T Rar T oY ORIEEITH OIZHHBRAAL v F
EA LT HN, HBRTRLULEZRE CERNSRNL C, D=L

—XEAE L, SU, OHNEEITIRD 35, —F, C A3l
BIESEML, S84 35 F T SU, ~OFMMELIL EFHT
A
(d) S; MFEITA 7T DA 2(d))

KO SEBRTRUTERE CERDIEND & C; DR
F—NEAEEN, SU, DEINEEIZED T 5,

—J, Cp, CGIEF ¥ —T &N, ;B4 735 E T SU~DHI
MEEN EFA 5,

Doz bzt edl, AAvFrTHA i‘/ﬁ“@fﬁh
WL DEEDT /3T o 2RITIE, KD LD R BN H
(U24y?¢yﬁﬁ,54iV7@Ewﬁ®24y?$F#
ERAT D,

QAA vy T DFTHEL, XA I T DRNFDO AL » FEIE
NEAT 5,

(3.2) EEHEEHE

SR UTZEEDOT R T ANRE LSS, DAL v
FOHMBEEIREL, HDEAA vy FOHMEBLEII/ NS 7
D, BFOEESHNHEIZR RN, 22T, BELHE
WCET 272012 AA v F o T OXA I TEREST D, A
A v FEEOHBEACHIEN T 2 e FERZZ 6N DD, K
FRTIR IR FELRET D, UTICHEMEE~5,

3.0 HTHl~R7ZX 91T, ®icAHy, KA T LIzFDOAA

FEEN EBDZOTINEFIHNT L, ETLAITDT
nc;ofmm BIEDEL R l2 AL v F HEBEN EFHF
HHAIVITTAAL v F &S, BAERIZIE2 DOAL vF
DAF N TP RESHERVEEINDDOT, BEOR
WHDAA v FOEERNELL 2D, ERE LT, FUNEE

(c)Energy recovery mode.
2 AA v FOEERE
Fig.2. Theory of operation of proposed switch.
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Fig.4. Cause of voltage unbalance.
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Table 1. Simulation parameters.
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Fig. 8. Simulation results of operation in proposed ac switches.
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