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Abstract: When the clamp meter approaches the electric path where current is flowing, leakage current can be measured

at a distance from the electric current because the induced current increases as the magnitude of the current increases

and approaches nearer to the electric path. Therefore, measurements were carried out from a distance to avoid this effect.

In addition, the measured values differ depending on the location of the power line that penetrates the ZCT of the clamp

meter, thus measurements were performed at a location where this effect was minimized. The fraction of compliant

branch circuits, whose leakage current was lower than 1.00 mA, was found to be 69.0% out of the total of 439 branch

circuits, while the percentage of compliant branch circuits having an insulation resistance higher than 0.20 MQ was

found to be 93.2%. The reason why the percentage of compliant branch circuits with low leakage current was low might

be due to the inclusion of capacitive leakage current in the total measured leakage current.
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Table 1. Standard and error range of clamp meter.

DCL460F Measuring range  Error range Minimum scale
AC 60/600 mA +(1.2%+5) 0.01 mA
AC 60/400 A +(1.2%+5) 0.01 A
DC 600 V +(.2%+5) 01V
DC 600 V +(1.0%+2) 0.1V

Resistance 999.9 Q +(1.0%+8) 0.1 Q

2.1.2 HA M

A APAE sanwaite] MG1000, FHHY 500
VZ Al8stgon O AL B 29 7t}

Table 2. Standard and error range of insulation meter.

MG1000 Measuring range Error range Minimum scale
Insulation resistance 4~4,000 MR £(3%+4) 0.001 M&
Voltage 250~1,000 V
AC/DC 600 V (AC/DC) +(3%%+2) 1V
Resistance 4,000 Q +(3%+3) 1 Q
Resistance 40 Q +(3%+10) 0.01 Q
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Fig. 1. Measurement of leakage current using clamp meter. (a)
Single-phase two-wire and (b) three-phase three-wire.
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Fig. 2. Inductive disturbance of clamp meter. (a) 95 A circuit,
(b) 52 A circuit, (c) 23 A circuit, and (d) 11.6 A circuit.
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Fig. 3. Error according to place of power line. (a) Upper, (b)
down, (c) left, (d) right, and (e) center.
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Table 3. Insulation resistance of low voltage wire.
Voltage used for converter R
When the ground voltage (The grounded
converter is the voltage between the wire
and earth, and the non-contact converter is 0.1 MQ
Less the voltage between the wires. The same.) is
than 150 V or less.
400 V. When the ground voltage is more than 150
0.2 MQ
V but less than 300 V
The operating voltage is more than 300 V
0.3 MQ
and less than 400 V
More than 400 V 0.4 MQ
@) Open switch Low voltage circuit
0
Power
_0
@ Insuiation ﬂ:
Resistance Lami
oo meter —
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Open switch Low voltage circuit
Power
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Lamp
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Fig. 4. Measurement of insulation resistance of low voltage wire.
(a) Mutually-wire and (b) between wire and ground.
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(@) Low voltage circuit

Open switch
g Power §

M.C
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@ Insuiation
Resistance
O 0| meter

(b) .
Open switch Low voltage circuit
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1 0| meter ﬂf Load

Fig. 5. Measurement error of insulation resistance of low voltage
wire. (a) Load device with magnetic contactor and (b) grounding

wire wrong wiring Load device.
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Table 4. Inductive disturbance of clamp meter.

[A] Load Contact 5 cm 10 cm 20 cm
165 732 mA  2.57 mA 1.63 mA 0.9 mA
126 3.65 mA 1.6 mA 1.02 mA 045 mA
95 1.44 mA 0.1 mA 0.05 mA -
52 1.72 mA 041 mA 0.17 mA -
30.6 1.12 mA 026 mA 0.15 mA -

23 029 mA  0.18 mA 0.07 mA -
19.7 1.45 mA  0.05 mA - -
6.14 045 mA  0.09 mA - -
4.85 024 mA  0.04 mA - -
3 023 mA  0.05 mA - -
1.75 0.08 mA - - -
0.6 0.04 mA - - -
3.1.2 MAMO| Ix|0] ME FM HF 53

Table 5. Measurement of leakage current according to power

line place.
Place Upper Down Left Right Average Center Ratio
[ngi* [mA] [mA] [mA] [mA] [mA] [mA] [mA]

15.63 089 034 0.7 055 062 054 0.08

137 464 416 414 461 439 415 024

10.5 0.4 0.17 036 0.06 025 025 0.0

9.65 123 1.11 132 126 123 1.2 0.03

4.85 0.6 077 073 071 072 0.72 0.0

4.23 0.7 0.66 068 0.66 0.68 0.68 0.0

289 013 0.14 0.06 0.04 0.09 0.1 0.01

1.03  0.08 0.1 0.13  0.07 0.1 0.1 0.0

0.6 0.17 0.14 0.12 0.15 0.6 0.11  0.04
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Fig. 6. Leakage current and insulation resistance fitting type.
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