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An Evaluation of Stability for High Response Current Control Regarding Grid Connected Systems

Takayuki Shibuya™, Junnosuke Haruna, Jun-ichi Itoh, (Nagaoka University of Technology)

In this paper, a current control for grid connected system was evaluated in terms of stability. The grid connected system consist

a source of DC voltage, a voltage source inverter and LCL filter. The current control that is designed based deadbeat control is

introduced a stabilized gain. This controller is packaged in FPGA.

In the pole assignment of this system, the system poles are moved to a stability field with the stabilized gain. In the simulation,

stability gain is designed 0.8. Output current and capacitor voltage can avoid divergence phenomenon. And stability gain is

designed 0.3. Current reference changed from 5A to 10A. An overshoot is suppressed 1.50A and a Setting time is become 1/3. In

the Experiment, stability gain is designed 0.5. An overshoot is suppressed 0.25A and a Setting time is become 1/2 As a result, the

effectiveness of the stabilized gain in the current controller of the grid connected system was confirmed.
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Fig. 1. Grid connection system.
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Table 1. System parameters.

Edc 200V Vs 100V 50Hz
L1 6.28% (2mH) Carrier frequency 20kHz

C1 1.04% (3.3uF) Sample frequency 20kHz

L2 0.31% (0.1mH) Rated load 1kW
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Fig. 2. Pole assignment of system(L,=0.02m - 0.3mH).
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Table.2. Step response characteristics.

Amax[A] Setting time[msec]
K=1 2.75 1.94
K=0.5 2.50 0.78
C1=6.6uF 5.30 2.54
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