Transmission and Distribution Engineering and Technology ¥t Ff TR 5H5K, 2019, 8(4), 120-130 Hans i
Published Online December 2019 in Hans. http://www.hanspub.org/journal/tdet
https://doi.org/10.12677/tdet.2019.84015

Research on Power Supply of Wide-Area
Measurement Device in Distribution
Network Based on Mixed Energy Storage
of Lithium Battery and Super Capacitor

Kai Chen!, Zhonghan Peng?, Qirui Wu}, Jinliang Hu!, Mu Li!, Kaikai Gu?!, Ran Gu},
Haikuo Zhou?

!State Grid Electric Power Research Institute Wuhan Nari Limited Liability Company, Wuhan Hubei
*School of Electrical Engineering and Automation, Wuhan University, Wuhan Hubei
Email: 870101143@qq.com, 553969534@qqg.com

Received: Nov. 18th, 2019; accepted: Dec. 3rd, 2019; published: Dec. 1oth, 2019

Abstract

The development of wide-area synchronous measurement system (WAMS) for distribution net-
work plays an important role in the safe operation of distribution network. In this paper, the func-
tional requirements and power consumption characteristics of distribution network WAMS are
analyzed. The low power consumption design is carried out from two aspects: hardware design
and software control strategy. In view of the shortcomings of power supply in WAMS device, a new
power supply scheme suitable for distribution network WAMS device is proposed. Current trans-
ducer (CT) is used as the main power supply, the lithium battery and the supercapacitor are used
as the energy element and power element respectively. The test results show that: the composite
power supply can supply stable power to the measuring device when the load current of the line is
lower than 30 A or power failure.
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Figure 1. The functional structure of distribution
network WAMS monitoring device
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Table 1. Main function module power characteristics of monitoring device
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Figure 2. Low power sampling strategy
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Table 2. Characteristics of common energy storage device
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Figure 4. Power supply structure of distribution network WAMS monitoring
device
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Figure 5. Topological of hybrid energy storage of lithium battery and supercapacitor
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Figure 6. Experimental platform of CT energy harvesting and
energy storage coupling system
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Table 3. Power distribution of distribution network WAMS device
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