Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 4, pp. 331-335 July 2020

DOL: https://doi.org/10.4313/JKEM.2020.33.4.331
ISSN 1226-7945(Print), 2288-3258(Online)

HEMEM

O

(PLC) WAl o|gs
AOI= o]0

331

1 1 1 1 X 2
HMEIO!, AKE, HOIX|, AXY', U
EERTIRE LTSN
* st AEE Fe

A Study on the Smart Outlet and Gateway Using Power Line Communication

Sung Jin Park!, Yu Jin Kim!, In Ji Park',

Jin Young Kim', and Chang Gyoon Lim’

"R & D Center, Login SeoGwang Co., Gwangju, 61955, Korea
2 Department of Computer Engineering, Chonnal National University, YeoSu, 59626, Korea

(Received May 21, 2020; Revised May 29, 2020; Accepted June 1, 2020)

Abstract: In this study, through the accumulated technologies such as real-time monitoring of power consumption using

power line communication (PLC) method, power control, and automatic blocking of standby power, to commercialize

them, we developed the hardware design, algorithm, protocol and module along with data transmission using PLC. We

conducted the study to develop advanced products.

We also proposed cloud-based smart outlet products with a novel type of outlet. These products can measure the internal

power consumption through the H/W modules and the modules that control the power of household appliances connected

to the smart outlets and smart plugs. Subsequently, they transmit the measurements to the energy saving system server

via a communication module. This system can control the terminal device connected to the Gateway (G/W) server

through a mobile phone. This will allow the customer to check the power consumption of the building at any given time,

to turn the terminal on/off, and to maximize the energy efficiency during the construction of new apartments or

multi-family housing in an area.
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Fig. 1. Basic principle of the power line communication.
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Fig. 2. Power line communication module.
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Fig. 3. PLC module block-diagram.
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Table 1. Gateway specifications.
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Fig. 6. Gateway schematic diagram.
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Fig. 10. Developed smart concent/gateway.

Table 2. Gateway specification for PLC outlet.

CPU S5P6818, 1.4 GHz, Octa-cores
DDR3 RAM 1 GB
Connectivity Gbps ethernet port
USB host USB 2.0 type A x 1
HDMI HDMI 1.4 A, microHDMI (type-D), 1080P60
GPIO ' 2.54 mm spacing 40 pin,
includes UART, SPI, 12C, PWM, 10O etc
RTC RTC battery seat
PCB dimension 75%x40 mm
OS Linux kernel 4.4 + Opencv 2.4
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