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Study on Characteristics of Leakage Current and Insulation

Resistance for a Circuit According to Load Types
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Abstract

The ratios of compliant branch circuit of leakage current and insulation resistance were 68.4% and 90.8%, respectively
at the lamp load, 64.6% and 96.5% at the heat load, 86.7% and 883.9% at the power load. Limit of residual current of the
zero phase secondary current value at the zero phase primary current was 100 A when rated primary current 400 A more
than. The reason why the ratio of branch circuit of the leakage current was less than the ratio of compliant branch
circuit of the insulation resistance might be that the leakage current includes the capacitive leakage current and the zero
phase current.
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2.1 AF 712 A
2.1.1 ¥ RF7I
(ZCT : Zero phase current transformer)
ZCT 12 AAAFE 200 mA, 23 AAAFE=
1.5 mAolt}. g7 24}
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Table 2. Residual current limit of zero phase current transformer.
2. AA HEY|o| M&F S

i
ar

Rated primary

Limit of residual current
current

The zero phase secondary current value

400 A more than at the zero phase primary current 100 A

80% of the zero phase secondary current
value at the zero phase primary current
100 A

400 A under

2.1.2 AAAIA
AAA A= sanwartS] MG1000, =7 79k 500
VE ARgstdien 1 A2 &% 39 2

2.2 2349
2.21 ¥A4A

FAAFA

2ol .
=2
o
o

2ol 519 0 % o] o
A5Fe s&ex ZCTe o ERUNE PSP
23} Aol 80 B 19 2
A4 R g ZCT7F 23H A & 97
) o - 3t = °° Table 3. Standard and error range of insulation meter.
o R R I B B= i 2 R R o o B o - 2 3 Moixate EXD 5ROA
4 1A ARE 2A FHHAY GPRHAFI E SO T L v—
FAF REE 2eld o grol FAl7} Rk range 5| seale
Insulation 4/40/400/ o
Resistance 4000MQ H3%+4) 0.001 My
Table 1. Tolerance of zero phase current transformer. " 1 250/500/
I 4 A} = |20 % easure
at 1. %é, H|_1T7|9'| O'I o—l—xl' voltage 1000 V
Class Rated excitation zero phase secondary 600 V
impedance Zo [Q] current [mA] AC/DC (AC/DC Automatic) +(3%+2) 1V
H Zo>40 Z0>20 12 ~ 18 Resistance 4000 Q +(3%+3) 1Q
Z0>10 Z0>5 1.0 ~ 20 Resistance 40 Q +(3%+10) 0.01 Q
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Fig. 1. ZCT in steady-state.
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Fig. 2. ZCT in leakage state. Leakage current Ig[mA]
J8 2. &4 aejel ZCT (@) Lamp load leakage current distribution
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(b) Lamp load insulation resistance distribution

Fig. 3. Distribution of leakage current and insulation resistance
at lamp load.
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Fig. 5. Distribution of leakage current and insulation resistance

at power load.
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Table 4. Leakage current and insulation resistance by load
type.

E 4 Soid SAmR Helxa
How to| Leakage current |Insulation resistance
mea .
ffer
we| 1mA | 1mA | 02M | 02 |Difference
Load below | excess |More than| under
Heat 68.4% 31.6% 90.8% 9.2% 22.4%
Lamp 64.6% 35.4% 96.5% 3.5% 31.9%
Power 86.7% 13.3% 88.9% 11.1% 2.2%
Ratio 22.1% 76% s
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Fig. 6. Ieakage current and insulation resistance by load type.
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