<~ b w7 Ao =2 OH N
f‘—ﬂynzﬁfk

B e T DR

ERe WNER N )

E B PR

AL7=
RS e i

B— (RMBANFFRT)

Parameter Design and Evaluation of Transient Response of Damping Control
Combined to Output Stage of Matrix Converter
Hiroki Takahashi, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper discusses a parameter design method for the damping control in order to suppress LC filter resonance in a matrix

converter. The damping control is combined with the output current control and implemented to reduce current distortions

causing from the resonance. This paper describes the design method using Bode-diagrams of a linearized block diagram for the

whole system which is including the circuit and the control block of the matrix converter. In simulations, the designed damping

control ensures the gain margin of 5.48 dB, and results in the stable operation of the matrix converter. In addition, the transient

response characteristics are evaluated based on the overshoot value of the output current with respects to the gain margin in

experiments.
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(a) System block diagram.
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(b) Block diagram of the damping control.
Fig. 1. Matrix converter employing the damping control

combined to the output current control.
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Fig. 2. Block model of the matrix converter as shown in Fig. 1.
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of the block model of the matrix converter.

Fig. 3. Linearized model regarding the differential components

Table 1. Analysis conditions of the linearized model.

Input line voltage 200 V. |Rated output voltage 173V
Rated power 3 kW Load resistance (R,) 130%
Input filter L (L)) 20.2% |Load inductance (L,)| 11.2%
Input filter C (Cp 2.22% Carrier frequency 10 kHz
Input voltage angle 105 deg. | Output current angle| 15 deg.
Current command (step input) 0.01 p.u.
PI control Current command (steady state) 0.4 p.u.
+ ACR natural frequency 650 Hz
damping control Damping gain (K,) 0.59 p.u.
Damping HPF time constant (7},,)| 18.5 ms
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Fig. 4. Bode-diagram of the open-loop transfer function of the

output current control loop in the linearized block model.
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Fig. 5. Nyquist diagram of the output current control loop.
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(b) With the output damping control designed with gain margin
of 5 dB. (d-axis current overshoot is 204%.)
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(c) With the output damping control designed with gain margin
of 10 dB. (d-axis current overshoot is 304%.)

Fig. 6. Step response of output dq-axis current.



