a1 16
2021 4£ 8 A 20 H

S A= RV A DO = S
Proceedings of the CSEE

Vol.41 No.16  Aug. 20, 2021
©2021 Chin.Soc.for Elec.Eng. 5423

DOI: 10.13334/j.0258-8013.pcsee.202205 I E4S: 0258-8013 (2021) 16-5423-11 FHESHS: TM85 XErFRERD: A

ETHEHEAEMIER 505 ERE S LI E R MM

BB ISR TR

KEH, Eh, 442, 2RE FRE,

BRI AR

i

(I RFRAIAFR, g HMT 310027)

Design Method of Converters Realizing Carrier Communications in DC Microgrids by
Superimposing OFDM Signal Into Control Loop
ZHANG Ruogi, HUI Yue, WENG Wanying, WU Jiande”, LI Wuhua, HE Xiangning
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: Power electronic converters have the potential
of sending message during power conversion process. By
superimposing the signal carrier on the power output reference,
the power/data dual-carrier modulation technology can realize
the functions of power conversion and information
transmission simultaneously. The proposed method adopted an
independent communication carrier and did not require an
additional communication controller or coupling circuits. It had
the advantages of adjustable signal strength and low
implementation costs. To increase the communication rate,
frequency multiplexing(OFDM)
technology was employed for signal modulation. First, the

orthogonal division
basic principles of OFDM based power/data dual-carrier
modulation technology were introduced. Then, the DC
microgrid system was modeled, and the transfer function of the
signal channel was analyzed. Furthermore, the practical issues
including the communication frame format and the suppression
of peak-to-average power ratio(PAPR) were discussed in detail,
based on which a low PAPR design method suitable for
power/data dual-carrier modulation was adapted. Finally, a
2kW DC microgrid platform was built. The communication
between two converters at the rate of 9.6kb/s was realized,
which verified the correctness of the method.

KEY WORDS: power/data dual modulation; orthogonal
frequency division multiplexing (OFDM); DC microgrid;
peak-to-average power ratio (PAPR)
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power/signal dual-carrier modulation
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Fig. 2 Simplified structure of power electronic converter
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Fig. 3 Power density spectrum of

converter output voltage after applying OFDM technology
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Fig. 4 Communication process of
OFDM-based dual-carrier modulation
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Design Method of Converters Realizing Carrier Communications in

DC Microgrids by Superimposing OFDM Signal Into Control Loop
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power ratio(PAPR)

Power electronic converters have the potential of
sending message during power conversion process.
There are two main types of technologies for power
electronic converters to send information: power/data
single-carrier modulation and power/data dual-carrier
modulation.

In this paper, an orthogonal frequency division
multiplexing (OFDM)-based power/data dual-carrier
modulation technique is proposed. The proposed method
adopts an independent communication carrier and does
not require an additional communication controller or
coupling circuits, leading to low implementation costs.
The signal strength can be adjusted for long transmission
distance.
of OFDM-based

First, the basic principles

power/data dual-carrier modulation technology are

introduced, as shown in Fig. 1. The power/data
dual-carrier modulation is realized by superimposing the
signal carrier on the power output reference. Then, the
DC microgrid system is modeled, and the transfer
function of the signal channel is analyzed. Furthermore,
the practical issues including the communication frame
format and the suppression of peak-to-average power
ratio (PAPR) are discussed in detail, based on which a
low PAPR design method suitable for power/data
dual-carrier modulation is adopted.

Finally, a DC microgrid platform with a capacity of
2kW

is built. The modulation waveforms at the

S1

transmitting converter and filtered waveforms at the
receiving converter are as shown in Fig. 2 and Fig. 3.
The proposed system realizes the functions of power
conversion and information transmission simultaneously.
The communication between two converters at the rate
of 9.6kb/s is realized, which verifies the correctness of

the method.
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