\

FRERH~ MU v 7 A3 N"—2D

FRT BRI 1T 5 2HiE

ER HIE K

f ot ONT AR TE DO G

bR R 1 (REEMNRERT)

Reduction Method of Grid Current Distortion during FRT
for Grid Tied Matrix Converter System
Kyota Asai, Student Member, Jun-ichi Itoh, Senior member (Nagaoka University of Technology)

This paper proposes a FRT (Fault ride through) method for a matrix converter in a grid-tied system to decrease the grid current
distortion during short grid failure. In the conventional method, the grid current has a lot of distortion because the matrix converter
outputs only one vector when the grid reactive current circulates in the matrix converter. In the proposed method, the matrix
converter outputs two vectors to decrease the grid current distortion. From the experimental result, the proposed method decreases
the grid current THD from 22.4% to 14.8% in comparison with the conventional FRT method.
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Fig.1. Circuit configuration of a matrix converter.

CSR modulation Carrier /\/\

(%] x 2
L 3 »> Lineto | ¢ Pulse 3
!r* phase >3 patterp %L»nc;_
b o conversion| |3 conversion| © &
It 3 A
VSI modulation Lo A

lde_rip Carrier

generator

Vu, Vg
Vo —513¢/[5 ¢
Vw

Duty cal.

:

S i
Eg. (1)(2)(3)
L[
Table 1
o
VSI pulses

Sector
decision

af

k A
o 1x)

Fig.2. Modulation block diagram in FRT mode.
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Fig.3. Equivalent circuit for virtual VVSI of IMC and snubber circuit.
Table I. Virtual VSI pulse table.

Conduction state of Conduction state of
i k VSl pulse . . VSl pulse
diode rectifier S, 5. S diode rectifier S. s, s
[D“YDVYDD] ( us Vi W) [Du,DVpr] ( us Vi W)
V1[100] (X00) V4 [011] (X11)
V2 [110] 11X) V5[001] 00X)
V3[010] (0 X0) V6 [101] (1X1)
% L:Upper arm (Dyp, Sxp) ON O:Lower arm (Dyn, Syn) ON X:OPEN
X = U,V,W
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(a) All generator current injects to virtual DC-link.
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(b) Part of generator current circulates at virtual VSI.
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Fig.4. Current path in DC-link conduction mode.
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Fig.5. Control block diagram for snubber voltage control and generator

current control.

Table I1. Conditions of experiment.

Input line voltage 200V FRT duration 100 ms
Rated power 1500 W Carrier frequency 10 kHz
Snubber capacitor 150 pF Brake resistor 110Q
Grid side 2.15mH Generator 140V
filter L (Ly) (2.53%) back e.m.f.
Grid side 6.60 uF Generator 3.86 mH
filter C (Cy) (5.54%) inductance (Lg) (9.28%)
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Fig.6. Operation waveform during three-phase voltage sag.
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