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Experimental Verification of the Beat-less Control for Interconnection Matrix Converter Applied to Generator.
Takuya Kataoka™, Jun-ichi Itoh, (Nagaoka University of Technology)

The paper presents a beat-less control for a matrix converter in an islanded operation system. When a rectifier load is

connected to a matrix converter, Instantaneous active power oscillates at six-times the grid frequency. However, the matrix

converter do not compensate power ripple because the matrix converter does not have energy buffer such as an electricity

capacitor. Therefore, the beat current in the generator side occur. In the proposed method, in order to cancel beat current, d-axis
current is injected. As experimental results, the matrix converter achieves the stable operation with a rectifier load. The beat
current of a low frequency component can be reduced by 80% with proposed method.
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Fig.1 Interface converter between a grid and a generator using a
matrix converter.
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Fig.2 Equivalent circuit of the matrix converter using an indirect
matrix converter (IMC)
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Fig. 3. Control block diagram of the matrix converter for islanded operation. The virtual VSC is separated into the virtual CSI side and the
switching pulse calculation block in this control block diagram.
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Fig.4. Control block diagram of beat-less control

(4-4)y 2 a—FRILRICKBERRE

<~ RU w7 A N—F TR L D VLR
xR 72, Whwwb i a— k2 SVARE LGS, G
DG L, HOPKRARETH I ZOBEIND, LT
COHATERDP ST/ VRS OERRAENKET D,
WZx v V7 AR EWEES, Sy U7 1AMk TY
a%%ﬂwxﬂ%iﬁé%A#%m¢étw E DR
KRES D, £z, BEREENMENGEIZBWTE EH
SNy a— UL RO BN S,

< NV w7 Rar _— 2 TS S ORI 57201
Xy U T EEROEMAEITS &, Iz g — LR
AL X DHRRARZE I 5, ’@ﬂ%&bf SCHR(9)
WCTHRREND v a— ML RIT X BB+ 547
FROWBHABET HND, Lol _@i&fi@Fﬂ%
ERHIRIND Z &0, HANFERIERICIIT D ETER
L STV ZRNW2®D, BEVAT LA TOMAITEEL W,
AREBRCILHIEISE OMERZEET 5720, v U 7K
B 20kHz & LCTEREZITI, v a— b2V ARIRIZOW
TIFEABOBELE T 5,

5. EMIRE

AETHE, K1 ORIEREHERL, #ETLHE—FLR
HIEOA AMEZBRETT 5, £ 1 ICEREONT A —F 2R
T, ZI2T, BERIIA LT X EBEIEE RV ORSE L
TW3, A4, B— ML RHIIC L5 E— bE mﬁﬁﬂ%
ZRHMEICT 272012, va— ML AICERT 5EEE

DRBREHTE 5L 5, ANBEIZI0V & Lz,

(5-1) ZRMEERFICHITIRMERSE

FFEARRE, X 3 Ol 7y 7 KICBWT, RKIBER
oA R —Z MOHIETIT PI #I# 2R, F—F—
THIENC CRHENARE SR L THR L CEfESE D, £z,
IRARTEEE PWM S i 85 Cld q il 8 AT IR I O S E %
EHEANT 5 Z & CREREEL ERT D,

M 5 I RFOERBEOERBR A 7T, EBRERIVA
HODER D EZRRICHBEI SN TWD Z ERHERTE 5,
ZoLE, KM, BEENELITFE 1 THD I L E2HER
L7,

(5-2) EBRAEFMFEGELBEICEITSBIEGREE

R A e e OO B R &R 7, HPTAA Tl
BINRENC L 5 B — MERBFEAELRNZD, K 3 12k

4.6



HE— L AHETEA L2V, T0), JEHK d s
TR lggen*IZ 0A & LT D,

FER XY, ARFELESREE 282 V, 50 Hz O IEGEH EE &
B L ROV D & 91C CVCF #ifEA =R C&
22ENRbNn%, ZOorXx, ARELED THD i 4% THh D
L ERMER LT, 70, AMER, FBEMERITROER
W &[RRI IESXBORICHIE T & TV D B3R TE 5,

(5:3) ERFBEFMZUHIERLLEE

X 7()i2 B — b L A& W, hofiiasAnr &K
Prafr & W5k L /e & O EBRFER A R~9, 22Tk
AMEIII 75 Q, v T a7y MRS AN E L
T C=3300 uF, R=100 QO LD EAWTND, 7ok, JEEMK
d EhE TR AL jggen*(X 0 A L LTCWD, T/, Hlfr A« v
DEWEAIZ, 74— F7+U— FHlfzZ@EHRT 5 & @E
NARZENT D, 20D, 74— F7 U —RT5ER
BAEIZ 07 OF A v &f#hT, ARUEIEO 7 4 i 3000
rad/s THAFL TV 5, RLEEILOFERIZOWTIEY a— b
NUAMEREOOTHAET 4 — RT7+ U — KT 572, K
ZEEBRELTWE EEZONS,

—77, T AN Xy X2 EEITIER 282V, 50Hz TH
D, BEREBRAMDPER SNTZEEICE T HRFEEL L
BROWIE & 725 CVCF BifERER TE WD, £72, 2D
LEDT 4 NNE XY XU HF THD (X 6.8% & 70> TRV, ik
AWML AAEEBRICE > TOTHEREAEL TS &
DHERTE S, ZOOTFTHLOFRERNE LT, BIEHBEHOH;
LIEREORENET b D, 723, FHEHEID S
P ARATHE I & 0 EE 1 IREh A 2% 300 Hz & #&dti o U8 I
$290 Hz D3 TdH 5 10 Hz D B — FEBFLALS D3 HEAK (50
H2)IZxt LT 1I5.7% R HAEL THWDH I 2R LTWD, £
7o, Ak L7z B — NV O RSy LA T 240 Hz O RENASFEAE
LTW22, Zhdya— MV RAMRIZ L 20T RIZE
STHRAETDLEZEZBND,

(5-4y REE—FLRGIEERBOEHE

X 7o) — b L RHIEIEZEH LEGAOY I 2 L—
3 URERERT, AR LY 7 4 X X v ST X & THD 1
E— ~ LR LOGE L RO 6.8%E /2o THY, B
— N L AHIENT AR ORI ITEEE RIFS RN ER
WRTED,

X 8 Izt — b L Al OA I T 2R EHER O
I RATRE Ra nT, MERE VIRET S B — b L A
AT 5 Z LT, KA (oh— ogen= 10 HZ) D B — MEHi %
BO%IXI T& D, Fio, HWARWMMZITITHEL 2N & bk
WT&ED, LU, @A (oo =590 Hz) D B — N EFEIE
B0%HEM T %, HEHSBENE CITBROMKAINEZ BB
% &, FRCRRECIEE Ry £ 0 bR fafn O JRA & 72
b, £oT, BAWAS XV BRI S Z FEiCmEl 5
VENDH D, DFEY, EEMKROBLITIE, BETLHE—
U AKIE O AEZ R TE D,

(5-5) HEHMEEMN48VEIZEITIRFERE

X 9 ([ZFE BB 48 V BRI D R ATH AR Dt R

Table 1  Experimental parameters

Gnerator voltage 100 Vs Grid voltage 200 Vims
Generator frequency | 290 Hz Grid frequency 50 Hz
Generator 0.5 mH Filter L 2.2mH
inductance (13.7%) (%2) (2.6%)
i Filter C 14.4 uF
Ko(VSC side) 0.75 p.u. (%Y) (12%)
Ti(VSC side) 10 ms Dampng resister 1180
Ko(CSl side) 1.62 p.u. Rated power 1.5 kW
Ti(CSI side) 0.47 ms Carrier frequency 20 kHz

Output current ijoaq SA/div
Filter ca acitor_volta_qe Ver 100\_//div_ 1 10ms/div

10A/div

250V/div

Fig.5 Experimental result of Interconnection operation.

. . Load current ijgag SA/div
Filter capacitor voltage v, 100V/div | 10ms/div

250V/div

Fig.6 Experimental result of islanded operation with
resistor load.
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Fig.7 Experimental results of islanded operation with rectifier load.
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Fig.8 Harmonic analysis of experimental results with rectifier load.
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