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Method of Compensate Fractional Delay for Average Periodic Delay—Based
Repetitive Control

Jung—yong Lee, Bong—gook Kim, Sanghyuk Shin, Younghoon Cho
Power Electronics Lab., Konkuk Univ.
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Fig.2 Structure of average periodic delay based odd-harmonic
repetitive controller.
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Fig.3 Frequency characteristics of the average periodic delay
based repetitive controller due to frequency variation.
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Table 1 Coefficients formula based on the order of the Thiran filter.

Order ai a2 as
1-d
M=1 —_— - -
1+d
o, Ad-2) (d-1)d-2) _
1+d (d+1)(d+2)
3d-3) 3d-2)(d-3) —(d-)(d-2)d-3)

d+1 d+D(d+2) (d+D(d+2)d+3)
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Fig.4 Structure of average periodic delay based odd-harmonic
repetitive controller with Thiran filter.
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Fig.5 Frequency characteristics of the controller with and
without the Thiran(TR) filter(TR).
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Thiran(TR) filter (a) waveforms. (b) graph of THD.

B Ael7)e] A% 4 e Aol Aol e
UAg Alele] 544 Ak A5R St wed Hol 44w
WanE, ot BR Fue Al olsel 7az

Zs} ol WAL HAE] 938 IR HE S g3t

FEET AdS BAsHeH, Algdolds E8 1 a9E
HE sk

o] &L  2021dE  ARGIGEARGR)  AYow
sl ATl A ¥9(No.2021R1A5A1031868)3F 2023414

ARG Yoz ST A 9S wol
FE Al (RS-2023-00252883, dlolHy=  FxAu)

10MWH ZFH1d 714 7i)

112 8

0

[1] IEEE. IEEE Standard 519 IEEE recommended practices
and requirements for harmonic control in electric power
systems. IEEE;2022.

[2] Photovoltaics, Distributed Generation, and Energy
Storage. "IEEE standard for interconnection and
interoperability of distributed energy resources with
associated electric power systems interfaces." IEEE std
1547 (2018): 1547—2018.

[3] Baek, Seunghoon, Younghoon Cho, and Jih—Sheng Lai.
"Average periodic delay—based frequency adaptable
repetitive control with a fixed sampling rate and memory
of single—phase PFC converters." IEEE Transactions on
Power Electronics 36.6 (2020): 6572—6585.

[4] Zhao, Qiangsong, et al. "Novel fractional—order
repetitive controller based on Thiran IIR filter for grid—
connected inverters." IEEE Access 10 (2022): 82015—
82024.

-164 -



