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Abstract

This paper presents performance comparison study of current control methods for grid connected inverter (GCI) system.
Different current control methods have been developed for GCI systems and each controller has its own advantages and
limitations. Steady state and transient dynamic performance of the GCI current controllers are compared in this paper.
The performance of the proposed command feedforward control (CFFC) and disturbance rejection control (DRC) is
analyzed before and after application to all GCI current controllers. The proposed CFFC and DRC control algorithms is
analyzed in a frequency domain and the simulation and experiment models of each GCI current control methods are
developed for verification of the performance.
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Fig. 1. A circuit diagram of three-phase GCI with an LCL
output filter and grid [10].
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Table 1. Definition of variables in a GCI current control

system.
E 1. GOl M Mol AlARlel of7f H4 Hol
Symbol Details
L Inverter side LCL filter inductance
L, Grid side LCL filter inductance
C} LCL filter capacitance
R, Passive damping resistance
(3 Grid current
v, Grid voltage
Uer Voltage across a filter capacitor
o 3 a and (3 axis at stationary reference frame
K,, Proportional gain of PI controller
K, Integral gain of PI controller
MgelA A g nket #Ze] CFFC 3 DRC+= Al
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Fig. 2. A block diagram of the phase GCI current control
system with CFFC and DRC.
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Fig. 3. Simulation results of grid voltage estimation through
the grid current observer.
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Table 2. Simulation parameters.
E 2 AEYolM ofrf
Parameters Value Unit
Grid Voltage (V) 220 Vprak
Grid Frequency (fy) 60 Hz
DC-link Voltage (Vg.) 350 Ve
Switching Frequency (fgy) 10 kHz
Inverter side Inductance (L;) 15 mH
Grid side Inductance (L) 1 mH
Capacitance (Cy) 2.75 jug
Damping Resistance (Rqg) 49 Q
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Fig. 4. Simulation results of steady state grid current of a
GCI current control system with and without applying
CFFC and DRC.
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Fig. 6. Experimental results of grid voltage estimation
through the grid current observer.
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Table 3. THD of grid current with and without CFFC and
DRC.
# 3. CFFC2 DRC XM& ™3t = A& ©&F THD

Total harmonic distortion [%]
Control Without . :
- CFFC and With CFFC Redu(;tlon
DRC and DRC ratio
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reference 6.3 [%] 48 %] 15 [%]
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Fig. 7. Experimental results of steady state grid current of
a GCI current control system with and without
applying CFFC and DRC.
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