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A Study on Smart Soil Resistance Measuring Device for Safety
Characterized Ground Design in Converged Information Technology
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Abstract In this work, a new land-specific resistance measuring device (GM) and a measuring probe (Grounding Rod)
are connected to the WENNER quadrant as power-line communication (PLC). In groups of two (P1,P2) probes, five
to ten probes are installed in series on the ground at intervals of 1m, 2m, 4m, 8m, and 16m, respectively. If the PLC
signal from the GMD is detected by the receiver of the Probe 1 (P1) for measurement, the minute voltage and current
for measurement flow from the PSD (power supply) attached to the probe to the ground, and then, through the soil
between P1 and P2, enters the Probe 1 (P2). The resistance value is then measured by the principle of voltage drop
due to ground resistance. Measure the earth resistance every T seconds up to 1 trillion and store the measured data on
the Arduino Server mounted on the main equipment. Stored measurement data can be derived from formulas by Ohm's
Law and from inherent resistance (here,). Data obtained in real time will be linked to CDGES programs installed on
Main PC, enabling data analysis and real-time monitoring of the ground environment on land. In addition, a
three-dimensional display is possible with 3D graph support by identifying seasonal characteristics such as temperature
and humidity of land (soils). The limitations of the study will require specific application measures of Test Bed for
commercial access to a model that has been developed and operated experimentally.
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Table 1. Test Measurement interval
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Table 2, Basics CDES Ground Design Specification

DATE OF RUN (Start) = DAY 18 / Month 7 / Year 2018
STARTING TIME = 17:15:25:43

Run ID

System of Units: Metric

Earth Potential Calculations

Type of Electrodes Considered

Soil Type Selected: Multi-Layer Horizontal

YR 4 Y @A)

Metric

Single Electrode Case
Main Electrode ONLY
Multi-Layer Horizontal

EFIOIENE

A AR

23 1.0

A AEIO] el

MHUBXIAALL] XA Ao
= FXE=(otLe EX AIAE)

NERZ= 2B2XE2Z S

SPLITS/FCDIST Scaling Factor 1.0000 A2 JIE A=
INSTRUMENT SPECIFICATION & Xl HESF0| MY
INSTRUMENT ID GMD & X Me=H)| Ha
INPUT VOLTAGE 22 voltage = QUSEHREY
INPUT CURRENT 0.1 amperes & YAEFDIR

MAX VOLTAGE 30 voltage = S F|HEe

MAX CURRENT 0.19 amperes = YAZHER

MAX OUTPUT 4 watt = EAZSS

MULTI-LAYER EARTH CHARACTERISTICS USED BY PROGRAM

UX Meree

LAYER TYPE REFLECTION RESISTIVITY THICKNESS

No. COEFFICIENT (ohm-meter) (METERS)

1 Air 0.00000 0.100000E+11 Infinite s nges

2 Soil ~1.00000 31.7699 7.06142 ARE MEE L N

3 Soil -0.247412 19.1674 Infinite otXE MEE
CONFIGURATION OF MAIN ELECTRODE
Original Electrical Current Flowing In Electrode 1000.0 amperes 18 NS DEES
Current Scaling Factor (SPLITS/FCDIST/specified) 1.0000 MR JIE HE(28E)
Adjusted Electrical Current Flowing In Electrode 1000.0 amperes 30 RYLeE dF
Number of Conductors in Electrode D6 = e
Resistance of Electrode System 3.8403 ohms & HoE XN
SUBDIVISION

. L E THE HEstohd 222 2 ME)ES A
Grand Total of Conductors After Subdivision 9 o e
oA &S Bt
Total Current Flowing In Main Electrode 1000.0 amperes = HXE30 R MJ9 B
Total Buried Length of Main Electrode 15.792 meters = 3XE=39 & 20l
EARTH POTENTIAL COMPUTATIONS
. A . . DM 2 Al UK Ml 0" &<

Main Electrode Potential Rise (GPR)....: 3340.3 volts HASC ZI1ES voltsS et
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Table 3.GMD CDES Ground Design Specification

DATE OF RUN (Start) = DAY 18 / Month 7 / Year 2018
STARTING TIME = 17:15:25:43

Run ID

System of Units: Metric

Earth Potential Calculations

Type of Electrodes Considered

Soil Type Selected: Multi-Layer Horizontal

gULHEN)
Metric
Single Electrode Case

Main Electrode ONLY
Multi-Layer Horizontal
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NEPZE +ENE0Z &Yy

SPLITS/FCDIST Scaling Factor 1.0000 NAEIS J|ZE A=
INSTRUMENT SPECIFICATION & Xl MESHI| MY
INSTRUMENT ID GMD & Xl HE5F0| Y3
INPUT VOLTAGE 79 voltage & JAED T
INPUT CURRENT 0.3 amperes & YAHRIR

MAX VOLTAGE 100 voltage & USF S

MAX CURRENT 0.5 amperes = YA AR

MAX OUTPUT 50 watt & SIS

MULTI-LAYER EARTH CHARACTERISTICS USED BY PROGRAM

UX Mereel t s

LAYER TYPE REFLECTION RESISTIVITY THICKNESS

No. COEFFICIENT (ohm-meter) (METERS)

1 Air 0.00000 0.100000E+11 Infinite to1s Nets

2 Soil -1.00000 31.7699 706142 AXE HEE L SN

3 Soil -0.247412 19.1674 Infinite SHXIE NMEE
CONFIGURATION  OF MAIN ELECTRODE
Original Electrical Current Flowing In Electrode 1000.0 amperes 18 X DEES
Current Scaling Factor (SPLITS/FCDIST/specified) 1.0000 RO JIE HLE(BRE)
Adjusted Electrical Current Flowing In Electrode 1000.0 amperes 30 Rete 8
Number of Conductors in Electrode 6 A= Mo %
Resistance of Electrode System 1.50000 ohms = JH&E FXHE

E THE MEstoiM 222 2(HE)ES
Grand Total of Conductors After Subdivision 9 ~ ;”; = sl | axE) A
AHOHA &St gt
Total Current Flowing In Main Electrode 1000.0 amperes = FXE30 ReE MR 5
Total Buried Length of Main Electrode 12.1 meters = dXE=329 & 20l
EARTH POTENTIAL COMPUTATIONS
Main Electrode Potential Rise (GPR)....: 24410 vol DM [ Al UK Ml 0" H
ain Blectrode Potential Ruse (GELY.... LD olts OAECH SIS voltsE 28
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Table 4. Specific Resistance spec. Comparison
Source Basic GMD
Max.Voltage 2030[V] 802100[V]
Max.Current 0.12[A] 05[Al
Max.Output 4[W] 50[W]
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Table 5. Specific Resistance spec. Comparison

Division Basic ‘ GMD
IEEE Std. 80-2000
Standard Code / KS C IEC 62305
Surface Yard
Ground Radial electrolyte Ground Rod
TYPE @ 16 x 1800 x 3set
Ground Rod + Ground Rod +
. Bear coper(70sq) + | Bear coper(70sq) +
Ground Drawing Bonding Bonding
15.792 x 3set 12.1 x 3set
Position Under Building
Input current 1,000[A]
Rn 10[e]
Re 3.8303[€] 15[l
Potential rise 3840.3[V] 2441.0[V]
4. S ASR Bl i
embedded arduino controlerZ ©]&3 GMD A 2~

1) LCD @9 B4 23
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