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Evaluation of an Input Current Vector Control of a Matrix Converter with a Generator as Input
Junnosuke Haruna, Student Member, Jun-ichi Itoh, Member

This paper discusses characteristics of an input current vector control of a matrix converter with a generator as input. The line

impedance is larger than the power grid and the resonance between the synchronous reactance of the generator and the input

capacitance results in unstable behavior operation of the matrix converter. One of the solutions of this problem, an input current
stability control was proposed by the authors. However, the efficiency of the generator is decreased by the conventional control at
light-load. The proposed method can achieve a stable operation of the input current by the PID control, and optimize the input
power factor according to pole position of the generator. This study confirms the validity of the proposed control strategy with
experiments. The proposed control achieves stable operations at a RL load and the THD of 4.74% is obtained for the input

current.
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Fig. 1. System configuration diagram of the matrix converter

with the generator as input.
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(b) Block diagram of input filter.

Fig. 2. Configuration of input filter.
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Fig. 3. Conventional input current stability control.
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Fig. 4. Relationship among the input current, the input PWM

current and the input filter current of the matrix converter.
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Fig. 5. Block diagram of input current vector control.
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Fig. 6. Relationship among input current, input PWM current
and input filter current of input filter with proposed input

current vector control.

2L, K XS T A T, KKy, Ky i35y 774 ¢
Ka=K,Tg TH 5.
Ki=0, Kg=0(P filf)»> & &, @)%, —KD s HI BN
uw‘:&) HEMRE R TH D Z ERH LM T%éo *7-,
WA 2 M (Ki# 0Pl #lfH & LA D, RO s
(PI DIEERDB D DT, ﬁ%ﬂiﬁ%%@lﬁ@/é@k X2k e 7
%) BNENT, Pl HIHTHLLETE RV, LML, K=0
’C”b Kg 23BN % Z &2 X - T(PD Hlf), —&koD s EHAH
, MR ERETE D, Lo, R TR S
hé)dv EIRHEERICB W, Ky X e mEL, KX
EFREZ RS THERD L Z LBbD,
@R L v _EEOREFREXEZEH L, (5), 6)X&2H55,
72720, X1, Xo, X3, 1Z@RUTBITDE7 A OIRBELEET

H5,
X, 0 1 0 x| |0
p| X, | = 0 1 Xo [+] 0 [liy crerrrenne 5)
X, K 1+K Ky X | |1



K
R LA S S PP (6)
Lc, Lc, L,

X

(B EHNT, PIHIE, PID HIE T ORI 4 i L,
MO ER OB X 2 EEMICHET 5,

B 7 2@k T D, HBIS A K=0.1pu, FHorIFRH
Ti=1ms, BROYEER] Ta=1ms & L7z & & o PILHIE, B X OPID
HEI OMELE 2 777, Pl CIIAREE O SHE N EL 72V,
PO, BEEOMEA KR E W=D, BB TREE &R 5,
UL, Pl T, SIEIREOIENTFE L
HTH D, * LT, PIDHIEOHA, TXTOROELINE
LR, Fie, BECROMED PLHIBEIEL D /NS W DRE &
2%, T, WOEFREBMNT S Z L THIEREOEN
HBELL, MEREEHRETED 2% T, LEXD, PID
HIENZ L > TAN T 4 V2 OIEHRBEMNHITE 52 LM
bnote, 72, K7 &LV, IWEELEENPITTEOMHEIZ/
DEDICERBEEE T HZ L THEIZ A 2, FEOREM, 1%
SR &R FH T 2,

B 8 I AW FVHIEORKMEZ R, REET
1, ASEFAAH % S EROWAES vy & FHICHIET 5
VBERH D120, B EE I L D RET 5, 7258,
NS B R B DO ANTTER G, & BREHOMmRFEE v, B
EROFRIIY 77 2 A L, RO, FEEHOERE L
DHEEDNAIRE TS D, BEMBALIE & o 9 O IR EIC S
U7l CH D20, T PLL ZHWT, ADJEEK
fin, BRY, WEEHONMHG, 2HET D, ANERES
fE1% dg & Z 240 i6=0, i=1 & L, 6, & AW CANER
%E%E WIHT 5 2 LT, Aﬁ SR VR R ULy vk WAL VA

FAZ AR HIEE ATRELS 72 0, ﬂ%é@ﬁﬁMT%é

~h Uy R //\_&@Aﬁ BT ORBIXHAZE

RE D720, HITHZRIREXH#E TE 0, £27T, ﬁw
B E T ATEBROEMSALEIT, BRHEGRZ KL
T 5, ATVEROREIL, EHaOBEILE EHTIEAT
%ﬁkﬁﬁ%ﬁ@%%ﬁ%%ﬁ?%éﬁo:@k%ﬂhﬂ&
KiCENZNMIIET) po EATIES pin 2’ T, 72720
Voo WV IXHITEIEIRS, iy i i XHIFIERR, Vg Vg

Poue = Valy +Vily +Vigly cooreriniecnee e, 7

R TR VO WV VAN ) @®)

W-T, (1), B)XNLY, ANEROEEILQ)XNTHLN
éo
L V|u+v*i +v*i

amp —

ORUZBNT, HEHOUETEIL v 12 1X4y%77%
WDV TAREEND T2, ANEBEFITITRERD
Ui 7B v &, %*%@Lt*ﬁ%%@mﬁé
F7o, BEEROWEESN vy (TEBERET 2 Z L3 TE R
S, FEEREOEER MBI B2, WEE AL A
LHEETE B,

= Pl «PID

16000 -14000 -1000 -50

Fig. 7. Block diagram of input current vector control.

Table 1. Parameters of the synchronous generator.

Rated power 3.7kW
Rated rotational frequency 1800 rpm d-axis inductance 6.2 mH

Stator resistance 0.695 Q

Rated Voltage (line-to-line) 180 Vrms | g-axis inductance 15.3 mH

Back e.m.f. (line-to-line) 150 Vrms Number of pole 6

Table 2. Experimental conditions.

Filter capacitor 6.6 uF
Modulation index 0.866
Modulation method

Output frequency 30 Hz

Carrier frequency 10 kHz
Virtual AC/DC/AC conversion®
Voltage commutation

Commutation

Vg L FE R DT, irs ds, I IXAJJEHHES, lamp 15 Commutation time 2.5us
ANEIRIETH D, RL load 1250,5mH
Generator P~ Filter capacitor
O—@ Matrix %
converter
Pole position X Load
18 Switching
signal
Switching
signal

cal. (ref.3)

Fig. 8. Configuration diagram of input vector control.
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Fig. 9. Experimental results with RL load.
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Fig. 12. Experimental results of the input current vector control with

induction motor load.
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