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Abstract Due to spatial problems and system size,conventional measurement methods used to acquire the information
needed for existing electrical energy and management have been limited to new buildings or areas where replacement
is possible. This electric load management method is problematic whenapplying it to energy and safety management
of vulnerable areas or existing homes or offices. The problem withinstalling ameasurement module in every branch
is that the system is too large.Even if the measurement module is installed, the type of load is not recognized, and
efficient management is not performed. In particular, it is very difficult to apply it to traditional markets and backward
facilities in Korea.

In this paper, we apply NIALM technology and arc detection technology to solve these problems and verify the
feasibility of NIALM for normal arc generation. Also, based on the verification results, we propose a new smart home
safety management system that can effectively manage electrical safety and that can be applied to conventional market
and existing home safety management systems.

The proposed system conductsa comparative performance test with anexisting safety management system. In addition,
it achieves 95% or more load recognition for four loads, which is impossible in 40% of the existing systems, and
the arc detection function was confirmed.

Keywords : arc detection, distribution board, feature analysis, Fourier transform, harmonic wave, non-intrusive load
monitoring, wavelet transform, smart grid
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Fig. 2. Electric Characteristic of Appliances
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d. Hair Dryer 1800W

Fig. 10. Improved Electric Characteristic of Appliances
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Table 2. Test Result using New Multiple Algorithm

Fluoresc Fluores Vacuum Hair

ent A cent Cleaner Dryer
Fluorescent A 19 1 0 0
Fluorescent 0 20 0 0
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