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A Control Method of Multi Power Supplies Interface System Using Direct converters

Koji Kato™, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

This paper proposes a novel control method of multi power supplies interface system using direct converters.

This system is constructed based on an indirect matrix converter which does not have a large energy buffer such

as an electrolytic capacitor. A snubber circuit of the indirect matrix converter is used to interface the DC power

supply. In addition, proposed control method is based on the indirect control method with a triangular carrier

wave. Therefore the proposed method can be easily added to a DC/DC converter.

This paper describes the multi power supplies interface system using direct converters and its control method.

Moreover, this paper results analysis of commutation error of the input current and output voltage. The basic

operation of the proposed system is confirmed by experimental results.

F—D—FR: AV FA V7 b~ Y v Rar "—H, Hif-

WK, 2%, BRI RS

(Indirect matrix converter, AC and DC power supply interface, Snubber circuit, Improvement of voltage transfer ratio)

1. [ZL®IC

WA, HMEKERCCRENEOBAND, oL ¥—
RNAT Yy FEVREREEN TS, 2R HOEIIRITK
LT, KEOERESCBEIEMD X O RERER L,
BN ED XKD RZFRERRNDH D, ZNHOBEIRIL, 2

EIR THNIT PWM Bjiizs, EFER THIL DC/DC =
N=aRF 3 v X, ARRRMICBENEZMGT 720D A
VN—REDE AR AV, Bt L CE B A
2T 5D, ZOHE, BREIIIZRIALE— Ny 77 L LT
FERAREMRa TP RMBREE 20, KEYE - max MMe
WS TZREBET 5,

—F, RIRNOLRM~EEERT L~ M) v 7 A3
—ZiZfkEEIND L7, RKEOZRNLX—Ny 775246
SR VEBEGE W EBRBIR PG S T 00 &
B ENERIHIETIIC =R L F— Ry 7 7 & UL TKRA
DEMI T YRR/ NITES M - BRI E T
MBI ENTED, ZO, FHEEOM L, EHEME
FSFOMEALA KD B2 EFE R T AT AT, TxL
X— N 77 RUERVEERE N ERENNETH
b, Tz, BEEENERIGE LTEERA V-4 L&
TR I VBRI, HRY V7L R F— Ny
TrEMBELRNWAHEA LY bR v AT N—
2ORBLD, A HEA VLY b= FY v A3 N— 2 XER
WM D=0, EREREDERDESTHY, FEEHLIX
IHERKOBREER VAT AICRALE, RIER

AC/DCIAC BB N EMBIZHREL, ERICEVZ0HM
HEERLTND, LL, ZTRAX =Ny 77 2H IR
WE BTG M OBEM MR ORENFEET 5,

A HFA VT v~ v T Aar_"—=2DOHITEEIZA
JIBIED 0.866 fHIZHIR SN D, ZhuE, 1 FA L7 k=
M) w7 RarN—21%, AJEEEEHEAAL v F 7L
TEEZHNTDOC, HHATREREE OB A EE
D 6 FEKBROTHNIZIBEOND DO TH D, FlZIEERK
200[V]DE— % % EMEEE T 2 54, HTEESHIRE LD
O IBERBEIML, EHIELDOHERRE —Z D
ENEEERD, A FX AV F= Y y7?<:1‘//\‘—§7
OBEFARELET HHEE LT, BERSICHBLIER %
BALERY > 7 BEZFIET 5 HEORH 50, Wi
F RO EOEAL & WO ER H 5,

Fl, AVHA V7 b )y A N—FF, BE
BB OMREIIEL LTF— MNERZ1T- 2855,
%ﬁ FHEMET RN X —FWINT B 72DD X F BN E

MENCKLBE L 72D, ZOAFTANERIIZ A A—REaT
/#T%ﬁéht EEY 7 TRIBENRETHD, ZDOAF
NEREZSA LGB, 725740725 7REOR S
b, TOT VT 470 T rTREKE, 77RO XA
Z— RIZHF IGBT &4k L, AT AERO a7 4
ERIMESEANBET VAT U AOMEEIT-o TS
A, EIREIRE OERIZOWTIHEER STV,

AFHICTIE, /1’/5’4 L7 h~hU v Rar =D
AFREIEEFRIA L, BEREREHERT D HEERET 5,

176



RREREFT, ERERE AT \BEEE KL, ZhiZx
A v FERT TEHREROTLRELITI Z & T, HIER
LRRREREERT 5, £z, BETLHEETFY U T
B P e So R IV A (I /AN Bl MU = N
DOHENEDZIEH T 2 2 & CiBICHE & 5, 22T,
RET DEEIZONT, BRI D IREDMIT 21TV, £
TZEBRIC XV IRET DML L VAT AOFAMEZ R L
ZOTHEET D,

2. [EERERE ZOERMTENE

EER & M ERZ R T 2RO AT A, BT
FHEECTHE LI ETERT 2 BEE PWM HEiid, &7
EAMRRMICHB T 2BIEA 3 —%, K ES
THE, LIy T U THRKET 572D DC/IDC =
N=B BB EDEZV AT ALERY, EREBICTRLF
— Ry 7y L LTCKEOBEfGa T oy BMEICR D, &
OFER, EEORBULSERN A VTRl K bE=
A Mb7 EORBEBA T B,

M 1 ICIRET HEN - RIRBHFER AT LOT 7YY
Mu5Rd, BETHY AT NL, BREEG L BEEFRA
UNR—HTRERINTZA T A VT h2 R vy 7 AN
— X DEFHENC DCIDC o N—X 24535, T D=,
B Y 7 IRV R —ERER Lol o s, ML,
BHAEPFRFTE D,

M 2 ICRETDHYAT LOERIBRER AT, BRI
X, AVFA VI h=bU w7 AT N"—ZDRAF /R
\CAA v F&FRIF, DCIDC =2 "—F L LCE#MET S, =
@ DCIDC =1 o /3—Z [ THE AN 5 D T 4 FEA T OB FRTE
it & 27 LT ZAT 5, 208G, DC/IDC = /3—
HIFAFRERS & HBIC R D70, EIREROBEZATD
WEBEOE — 27U L THh I VNERH D, EREFRET
WL UC, ERERELEERY 7 BEOBRICE
HT 2 LBEROLEHRIEE 720, LI, BEHJE AC/DCIAC
BT A L MRS,

B 3 IR RENE O A 22 81{F % <7, DC/DD =1 /73—
& L IR A B As & e L CHIEN AT © 729,
BREME S IET 2 0ERHY, E7 =L LT FT—
LDAA v FR2MELUERKA L LTI R bR, LoT,
1 HIEA AN CEGEER L DC/IDC 22 N—H (TR 2 ([ZAA
F T BT, 3@» L H1Z, DC/IDC = o "—Z A A A
F Sy NATDEE, MEDALFALT bR v TR
o R—HEEL/2Y, DC/IDC 22/ X—H [FAF /R &
LCEET %, £7-, ¥ 30)D L9, DC/IDC = /3—H
MAA v F S A DL X, BHEUDAA » FITF T
F7 L7257, DCIDC A "—Z TBER LY, @
DA UNR—=HEMEL 2D, ZOLHIITA XA LT k=L
Uo7 Aay _R—HEfEL A4 U N—FEEZRZHITITY 2
LT, HERER L ZREREERT D,

Tz, RO XA VI b b v Aa i N—2F,
HIEEIZA S EED 0.866 fFIZHIRELD Z &b, H)

Indirect matrix converter

Wind power
Engine generator
etc. 1

|
|
|
Load
'l Current Voltage |1
| or
source source
e R | Power

1| rectifiter inverter line

=T |

|

Photovoltaics

Fuel cell J__ DC/DC

Battery

converter
etc. —l__

M1 ERER AT LOT T 7
Fig. 1. Block diagram of AC and DC power supply
interface system
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Fig.6. Relation between inverter carrier and rectifier pulse.
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