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ABSTRACT

Purpose: The purpose is to establish a safe facility environment from abnormal voltages such as lightning by
developing a smart land resistance measuring device that can acquire real-time land resistance data using
Arduino. Method: This paper studied design models and application cases by developing a land resistance
acquisition and analysis system with Arduino and a power line communication (PLC) system. Some sites in
the wind power generation complex in Gyeongsangnam-do were selected as test beds, and real-time land
resistance data applied with new technologies were obtained. The electrode arrangement adopted a smart
electrode arrangement using a combination of a Wenner four electrode arrangement and a Schlumberger
electrode arrangement. Result: First, the characteristic of this technology is that the depth of smart multi-
electrodes is organized differently to reduce the error range of the acquired data even in the stratigraphic
structure with specificity between floors. Second, IT convergence technology was applied to enable
real-time transmission and reception of information on land resistance data acquired from smart ground
electrodes through the Internet of Things. Finally, it is possible to establish a regular management system and
analyze big data accumulated in the server to check the trend of changes in various elements, and to model
the optimal ground algorithm and ground system design for the IT convergence environment. Conclusion:
This technology will reduce surge damage caused by lightning on urban infrastructure underlying the 4th
industrial era and design an optimized ground system model to protect the safety and life of users. It is also
expected to secure intellectual property rights of pure domestic technology to create jobs and revitalize our
industry, which has been stagnant as a pandemic in the post-COVID-19 era.

Keywords: Smart Earth Resistance, Smart Core, Ground Arduino, Multifunctional Earth Resistance
Measuring Instrument
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Fig. 11. B group 60 minutes acquisition data (Continue)

Table 6. Comparison of mean data on land resistance acquisition for 60 minutes

Z1=7H4(a) A Group[ Q ‘m] B Group[ Q ‘m]
n=1 821.7 816.1
n=2 852.8 833.0
n=3 708.4 684.3
n=4 688.3 686.1
n=5 798.8 799.4
n=6 823.9 822.0
Average A Group [60min] Average B Group [60min]
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Fig. 12. 60 Minutes ground resistance measurement results
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