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Abstract This paper discusses the development of a system for measuring the insulation stability of
eco-friendly vehicles. In recent years, the spread of eco-friendly vehicles has increased, and the energy
capacity of high-voltage batteries has been increased to 100 kWh to increase motor efficiency and
mileage. The safe operation of high-voltage batteries for eco-friendly vehicles can ensure stability
through high-voltage battery insulation and electrical continuity measurement and verification. The test
voltage for measuring the insulation stability of high-voltage batteries for each vehicle model is
100-1,000 VDC, and the electrical continuity can be measured at 0.1-ADC intervals between 0.2 and 1
ADC. System evaluation was conducted by an accredited testing institution in accordance with domestic
and foreign high-voltage test standards, and the insulation stability and electrical continuity items were
tested. The standard deviation was 0.011 when the insulation performance was measured at intervals of
100-1,000 VDC at intervals of 200 VDC. Electrical continuity changed the reference resistors to 0.2 2,
0.1 2, and 0.01 2, and the standard deviation measured for electrical continuity for each resistor was

0.0024, indicating high accuracy of the measurement system.
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Fig. 1. Measurement method of electrical continuity.
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Where, Ri denotes insulation resistance, Ro

denotes standard base resistance, Vb demotes
high voltage bus, Vi denotes voltage between
high voltage battery (-) and electrical chassis, V1'
donates the voltage between the high voltage bus

(-) and the electric chassis with inserted resistor.
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@

Where, Ri insulation resistance, Ro
denotes standard base resistance, Vb demotes
high voltage bus, V2 denotes voltage between
high voltage battery (-) and electrical chassis, V2'
donates the voltage between the high voltage bus

(+) and the electric chassis with inserted resistor.
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Table 1. Handy Type High Voltage Insulation
Stability Evaluation System.

Spec. Eco-Friendly Vehicles
Test 100 ~ 1,000 [VDC]
Voltage

Max. short current

(Insulation state) 20 [mA]
Insulation resistance range 2 1 kal
8 (1 [k2]) step
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Fig. 3. Insulation stability measuring system.
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