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Comprehensive Design Approach of Compensators for Grid-connected PWM Inverters

Kenta KorwaA™, Atushi UMEMURA*, Rion TAKAHASHI*,
Junji TAMURA* and Toshio E1sAKA*

This paper provides comprehensive design method of compensator for grid-connected PWM inverters with
LCL-filter to supply high quality electric power from distributed generations. The proposed compensator en-
sures: i) high speed tracking with low distortion and zero steady-state errors for sinusoidal current reference;
ii) robust responses against frequency and voltage changes of grid power supply. The proposed design methodol-
ogy is based on the utmost compensator that covers all realizable linear control systems. Various multi-objective
control requirements can be considered in the design framework directly, and then, trial-and-error process is
reduced. The software-in-the-loop simulations are presented to support the advantages of the design and to
demonstrate the system performance compared to traditional Linear Quadratic Regulator with Internal Model

controller.
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Fig.1 System model
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Fig.2 Equivalent inverter circuit of single phase

Table 1 Plant parameters

Component Parameter Value
Rated power 4.1 kW
Rated line to line voltage V.. 380V
Rated current amplitude 8.8A
System
Grid frequency 50 Hz
DC link voltage Eq. 700 V
Switching frequency 5000 Hz
L; 3.18 mH
L, 7.96 mH
LCL filter Cr 4.52 uF
L, Internal resistance R; 0.01 Q
L, Internal resistance R, 0.02Q
0
c=0 o0 1, h=| 0
1
Lg
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Fig.3 Inverter control system using utmost compensator
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Table 2 Compensator gain parameters
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Table 4 Phase margin and Gain margin

Proposed |} o p(Casel) | LQR(Case2)
design
Ph
ase 71.4° 90.0° 90.0°
margin
Gain 443 dB w w
margin
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