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Expansion of FRT Operation Range and Reduction of Grid Current Distortion
for Grid-Tied Matrix Converter

Kyota Asais, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a new control method to expand a fault-ride-through (FRT) operation range for a

grid-tied matrix converter. In the conventional method, the grid reactive current is limited because a part of the

d-axis current is circulated in only the generator side. Consequently, the matrix converter cannot satisfy the

FRT requirements due to the limitation of the grid reactive current. On the other hand, the proposed method

circulates the d-axis current between the generator side and the grid side in order to increase the grid reactive

current. This increases the maximum grid reactive current by 14% as compared to that of the conventional

method. As the simulation result, the proposed method expands the FRT operation range from 44 % to 100%,

whereas a grid current with a low THD of 3.69% during the FRT operation is obtained.
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Fig.1. Circuit configuration of matrix converter.
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Fig.2. Circuit diagram of indirect matrix converter.
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Fig.3. Modulation block diagram in FRT mode.
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Fig.5. Current path in generator power factor control mode.
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Table 1. Virtual VSI pulse table.

Conduction state of Conduction state of
i i VSl pulse . . VSI pulse
diode rectifier s s 5 diode rectifier S, s s
[Du,Dv,Dp] ( u, v, w) [Du,Dv,Dp] ( usOv, w)
V1[100] (X01) V4[011] (X10)
V2[110] (10X) V5[001] (01X)
V3[010] (1X0) V6 [101] (0X1)
3 1:Upper arm (Dyp, Sxp) ON  0:Lower arm (Dy,, Syn) ON X:OPEN
X =U,v,W
Vsnb
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i
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(b) Part of generator current circulates at virtual VSI.

Fig.6. Current path in DC-link conduction mode.
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Fig.8. Control block diagram for snubber voltage control

and generator current control.

Table 1I. Simulation condition.

Input line voltage 200V FRT duration 100 ms
Rated power 1500 W Carrier frequency 10 kHz
Snubber capacitor 150 uF 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%)

Table I11. Feedback control parameters.

d-axis current reference 0p.u.
Normal mode g-axis current reference | -1.0 p.u.
(Field oriented control) Proportional gain 1.2 p.u.
Integral time 26.6 ms

Voltage reference 400 V

FRT Snubctz)er:t\rloolltage Proportional gain 2.0p.u.
mode Integral time 16.5 ms

d-axis current reference | -0.577 p.u.

cuﬁeerrrz)tr?trrol Proportional gain 1.2 p.u.

Integral time 1.65ms
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Fig.9. Simulation results of matrix converter during FRT operation.
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