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Fundamental Consideration 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 simulation results, the matrix converter achieves the stable operation with a rectifier load. The beat current
of a low frequency component can be reduced by 95% 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.3 Equivalent circuit of the matrix converter using an indirect
matrix converter (IMC)
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Fig. 4. 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.5. Control block diagram of beat-less contorl

Table 1. Experimental conditions

Gnerator voltage 173 Vims Grid voltage 200 Vims
Generator frequency | 50 Hz Grid frequency 50 Hz
Input L 2.8 mH Filter L 22mH
(%Z) (3.3%) (%Z) (2.59%)
. Filter C 4.5 uF
Kp(VSC side) 1.38 p.u. (%Y) (3.77%)
. Dampng resister 470
Ti(VSC side) 21.1ms (Damping Factor) (0.24)
Ko(CSl side) 0.05 p.u. Output power 1.5 kW
Ti(CSlI side) 4.67 ms Carrier frequency 10 kHz

Load current 5A/div
(THD =3,

Load voltage(llne to Ime) 250V/d|v

Generator voltage(line to line) Generator current 5A/div T0msidiv
250V/div (THD = 3.1%)

Fig. 6. Experimental result of the islanded operation in
a steady state with resister load.
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Table 2 Simulation parameters

Generator voltage 48 Vs Grid voltage 200 Vims
Generator frequency | 290 Hz Grid frequency 50 Hz
Generator 0.83 mH Filter L 2.2mH
inductance (10%) (%Z) (2.6%)
. Filter C 12 uF
Kp(VSC side) 0.768 p.u. (%Y) (10.1%)
Ti(VSC side) 0.140 ms Dampng resister 36 Q
Ky(CSl side) 3.58 p.u. Output power 1.5 kW
Ti(CSl side) 0.175ms Carrier frequency 20 kHz
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Fig.7 Simulation results without proposed beat-less control with
rectifier load.
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Fig.8 Relation between ratio of rectifier load and filter capacitor
voltage THD.
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