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Abstract: Home energy management system (HEMS) is an extension of smart grid in residential sector, and it is a hot topic of
smart grid. First, this paper compares the differences between conventional HEMS and HEMS in smart grid, and discusses the
new functions of HEMS in smart grid. Second, it presents the system structure and function modules of HEMS in smart grid.
Third, the paper describes the technology system of HEMS in smart grid, and reviews the advancements in measurement
technologies, communication technologies and optimal scheduling algorithms of HEMS in smart grid. Finally, it points out the
research challenges and future research directions in this area.
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Fig. 1 Diagram of home energy management system in smart grid
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Fig. 2 Technology system of home energy management system

in smart grid
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Fig. 3 Real-time power data acquired via smart meter
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Fig. 4 Networks related to home energy management system
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Table 1 Communication and networking technologies for home area networks
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HomePlug(IEEE P1901) 14~200 Mbps 300 m g
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Insteon(Insteon FrifE) 1.2 kbps 3000 m 45
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T 6LowPAN(IEEE 802.15.4) 40 kbps(915 MHz) 10~75 m T
20 kbps(868 MHz)
ZigBee(IEEE 802.15.4) 250 kbps(2.4 GHz) 10~75 m Je v

40 kbps(915 MHz)
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