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(A Study on the Estimation of the Resonance Frequency for an Active Damping
Technique of Grid Connected Converters)
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Abstract

The renewable energy sources is raising for use of grid connected systems, for which higher
power quality requirements are being issued. A grid connected converter requires a LCfilter stage,
this one is lightly damped for efficiency constraints. Hence, it is subject to resonance if excited by
the converter current harmonics or pre-exciting grid voltage harmonics. In this paper, an active
damping technique employing notch filter for damping of the resonance frequency is introduced. This
technique doesn’t need to additional sensors. In addition, it is simple to apply for various systems.
Monitoring of the resonance frequency ensures the stable operation of the proper connection and
disconnection of the grid. This paper proposes the estimating method of a resonant frequency to
determine the cut-off frequency of the notch filter. This method is validated by both simulation and
experimental results.
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(3) 230 A
3940% | Qoo | oot
(11-15) 20 % | (11-16) 20 % o) 0'40 A
Harmonic (17-21) 15 % (17-22) 15 % (11) 033 A
currents (22‘33) 06 % (>35) 0.3 % (13> 021 A
(Orter (15-39) 225
Limits A T
Even harmonics in these ranges [;/prg)fmtrﬁi eoé d
shall be less than 25 % of the h; oie-see
odd harmonic limits listed. standard
Maximum 0 )
current THD 50 %
Power factor at
50% of rated 090 -
power
Less than 10% | Less than 05% | < 02 A~
DC current  rated output | of rated ‘ corresponds to
injection of rated output. of rated outpu a 20 W half-
current. current. e
wave rectifier
\‘f’gfizr;a;lge 8 % - 110 % | 88 % - 110 % _
. (1% V-23V)[(97V-121V)
operation
Frequency
range for 505 1 Hy 59.3 Hz to 605 B
normal Hz
operation
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Fig. 1. A Grid-tied converter system
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Fig. 4. Examples of the passive damping circuit
(a) RC parallel circuit, (b) RL parallel
circuit, (c) RL series circuit
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