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Abstract Currently, many efforts are being made to switch from a door-to-door inspection method to
a remote inspection method for general electrical facilities. When remote inspection is applied to
general electrical facilities, it is necessary to develop economical and effective alarm standards
separately from technical standards for electrical facilities and the conformity standards stipulated in the
Korea Electrical Equipment Regulations (KEC). In this study, we developed an alarm standard that
combines three conditions: the size, duration, and frequency of occurrence of overcurrent and leakage
current (Io) or leakage current of resistance components (Igr). Considering various conditions,
overcurrent continued to occur more than 10 times within 5 days with a rated current of 125% for more
than 30 minutes. In the case of single-phase two-wire electric facilities, it lasted more than Io 20 mA
or Igr 10 mA for more than 15 minutes. In the case of a three-phase four-wire electrical facility, it lasted
more than 15 minutes exceeding Io 50 mA, and it was selected as a case of occurrence more than five
times within 24 hours. The alarm standards developed in this study are realistic standards and are

expected to be a cornerstone for future remote inspections.
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Table 1. Operating Time and Characteristics of
Overcurrent Trip (Industrial Wiring Breakers)

o Multiple of Rated Current
Classification (Energized to all Poles)
of rated Time - -
current An Inoperative Operating
Current Current
63 A or less 60 minutes 1.05X 1.3X
Over 63 A 120 minutes 1.05X 1.3X

Table 2. Operation Time and Characteristics of
Overcurrent Trip (Household Wiring Breaker)

o Multiple of Rated Current
Classification (Energized to all Poles)
of rated Time - -
current An Inoperative Operating
Current Current
63 A or less | 60 minutes 1.13X 1.45X
Over 63 A 120 minutes 1.13X 1.45X
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Fig. 4. Korea Electrical Safety Corporation
Application Inspection Results

a) Leakage Ammeter b) Insulation Resistance Meter

Fig. 5. Measurement Equipment Photo
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Fig. 6. The Relationship between Current Density

and Current Time in Skin Condition[4]

Table 3. Effect of current on skin

Range Curre‘nt Skin Condition
Density
Less than 10
Zone 0 A/ No Impact
7 1 Less than 20 | Red with White Swelling along the
one mA/m? Edge
7 2 Less than 50 Extending Brown into the Skin,
one mA/mr Blisters Development
Exceeding 50 . -
Zone 3 A/ Skin Carbonization
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Fig. 7. Effect of Current on Typical Time on the
Left-to-Right Current Pathl5]
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Table 4. Time/Current Area for 15 to 100 Hz on
Hand to Foot Path

Area Range Physiological Effects
AC-1 r;jfctsn?ja Detectable, but not surprised
0.5 mA Sensing and involuntary muscle
AC-2 cu'rve o contraction may occur, but there are
C- curve b generally no harmful electrophysiological
effects
Strong spleen muscle contraction,
Between shortness of breath, recoverable heart
A curves b and failure, paralysis, etc. may occur. The
C-3 ol effect of increasing the magnitude of the
current increases. Damage to the trachea
is generally not predicted.
Heart attack, respiratory arrest, and
Curve cl damage to burns or other cells may have
exceeded the same pathophysiological effects.
Increased current size and time increases
the likelihood of ventricular fibrillation
AC-4 I~ 2 AC-4.1 The possibility of ventricular
el G fibrillation increases to about 5%
5 AC-4.2 Possibility of ventricular
€2~ c3 fibrillation up to about 50%
AC-4.3 Possibility of ventricular
c3 Exceeded fibrillation in excess of 50%

Note) During an energization period of less than 200 ms,
ventricular fibrillation begins only in the vulnerable period when
the current exceeds the limit. This figure for ventricular
fibrillation relates to the current flowing from the left hand to
the path of both feet. Cardiac current coefficients should be
considered for other current paths.
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Table 5. Leakage Current Duration

Less than 15 | more than 15

Sum . .
Division minutes minutes
Case | Ratio | Case | Ratio | Case | Ratio
Sum 80643 | 100.0 | 18,101 | 22.4 |62542| 77.6
bess than 20 7 332 | 835 | 15334 | 228 [s1.998| 772
0mAor 3511|165 | 2767 | 208 | 10544 | 792
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Table 6. Current Status of Duration by Frequency of
Leakage Current

Less than 5 more than 5
Sum R i
Division times times

Case | Ratio | Case | Ratio | Case | Ratio

Sum 13311 165 | 4,167 | 31.3 | 9,144 | 68.7

Less than 15
minutes

2,767 | 20.8 | 2,680 | 96.9 87 3.1

more than

15 minutes 10,544 | 79.2 | 1,487 | 14.1 | 9,057 | 859
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Table 7. Remote Inspection Alarm Standard

Division Alert Criteria
Breaker rated current of 125% or higher and
Overcurrent duration of 30 minutes or more, if it occurs

more than 10 times within the last 5 days

Total Leakage Current Exceeds 20 mA
1- (Resistance Component 10 mA) and the

phase | Duration is more than 15 Minutes, more
Leak-age than 5 Times within 24 Hours
Curr-ent
3 Total Leakage Current Exceeds 50 mA and
the Duration is more than 15 Minutes, more
phase

than 5 Times within 24 Hours

Note) If the leakage current data is accumulated for more than
12 months, the reference value may be calculated and applied in
a standard dispersion method, but the size may not exceed 25
mA (resistance 15 mA)
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? 0 12z ® 1% 1 2 u L]
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Fig. 8. Leakage Current Alarm Reference Example
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