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Calibration of micro-ohm shunt used for large current measurement

M.K.Kim, I.LK.Kim, J.Y.Jeong, |.§.Kim
Korea Electrotechnology Research Institute

Abstract - In this study, micro-ohm shunts

with rated ac current of 2., 20, 80kA
intended for use as an approved system for
ac current measurement were calibrated

according to IEC 60060. The scale factor
and linearity were determined by comparison
with the reference measuring system.
Measurements of temperature rise due to
the rated current was also investigated to
analyze a temperature effect. One of the
main goals was the determination of the
measurement uncertainty of the shunt. The
expanded uncertainty of the scale factor for
the complete measuring system was satisfied
with the STL(Short-circuit Testing Liaison)
guide recognized tentatively.
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Fig. 1. Construction of measuring circuit using
shunt. (Rs: shunt, aa’; input of measuring
system, pp’: input of shunt circuit, 11":

measuring cable, R1,R2: matching impedance,
Rk: impedance of cable, Zo: surge impedance of
cable, pp’-dd’: ciruit of measuring cable, dd’:
output of shunt circuit, OSC: oscilloscope.)
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Table 1. Expanded uncertainty required for the

approved measuring system

Overall measurement

Current shape uncertainty in %

Power frequency
(symmetrical & asymmetrical)
peak x5
rms 3
High frequency
(63 Hz - 5 kHz)
peak
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Fig. 2 Linearity test result
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Table 2. Uncertainty contribution of short term
stability corresponding to the change of resistance
due to the temperature rise after 10 minutes.

Class | lemperature Uncertainty
difference(C} contribution in %

2 kA 9.8 0.108

20 kA 13.8 0.152

80 kA 37.1 0.335
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Fig. 3 Thermal cycles on the shunt rated 2 kKA.
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Table 3. Cooling constants corresponding to each shunt

Class Cooling constant, * {min)

2 kA 17
20 kA 50
80 kA 76
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Table 4. Contribution to B-type uncertainty
Source of Value in| Standard deviation | Variance
uncertainty % in % in (%)
Calibration U=1.0 sn=1.0/2=0.5 sm°=0.25
uncertainty of
RSS
Linearity of MS | 21=0.2 | 5, =0.2/V3=0.115 | 5,1*=0.013
Short-term a2=0.335,2=0.33//3=0.191 5.°=0.036
stability
Temperature |az=0.42|s,=0.42//3=0.242| s.3°=0.059
effect
Proximity effect | a4=0.2 | 8.4=0.2//3=0.115 | 5.4°=0.013
Sum of variance s*= 0.37

RSS; reference system
MS; measurement system
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