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Precise Measurement of High Current Shunt Resistance

b SER - BERE - -BALE-£E5F
(K.-T. Kim - K.-S. Han - S.-W. Kwon - M.-S. Kim * ].Y. Jeong - I.S. Kim)

Abstract - Precise measurement of extremely low resistance shunt is important for characterization and calibration of
high current instruments. We tested resistance measurement method for extremely high current shunt (up to 140 kA),
where resistance is determined by precise measurement of voltage drop at 10 A test current in the frequency range of
40 Hz to 10 kHz. For the extremely low ac voltage to be precisely measured, a verification of the measurement method
was also carried, where the inherent noise is systematically evaluated. The measurement uncertainty was estimated to be

1 % at 95 % confidence level (k=2) for about 50 nQ.
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Fig. 1. Configuration of resistance measurement for high
current shunt.
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Result of resistance measurement for
shunt. @: Final resuit by substitution
Verification by noise model analysis.
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Table 1. Uncertainty budget for shunt resistance measure-

ment in frequency range of 40 Hz~10 kHz. (C.L=
Confidence Level)

Uncertainty source Relative Rel. standard|Degree of
uncert. (C.L.) |uncert. (k=1)| freedom
- AC voltage of 1% (9 %) 0.38 % o0
calibrator(Flukeb
700) 0.33 % (99 %) 013 % ©
~ Current (10 A) <022 % 9
- Type
(repeatability)
Combined std. 0.46 % 0o
uncert. .
Uncertainty (95 % C.L.k=2) 092 %
Effective deg. of freedom oo
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Table 1. Result of shunt resistance measurement

0.5 my DMM substituion method
Shunt R (€2)  [Type %) 1Abs type A (u0))

519814 0.04 0.02
52,0055 0.02 000
51988 0.04 0.02
520201 0.01 0.00
51958 0.04 0.02
51,8208 0.07 0.04
51971 0.11 0.06
5181% 0.2 0.1

Noise mods fitting method
Freo,  ISwntR{<)  [Tyre Al%) [Abs type A (u)
L 51.9323 081 032
Bikz 52,0275 074 0.8
80:Hz 51,9334 078 041
100:Hz 51.9868, 1.4 0.7
500'Hz 51.9169, 189 0.9
1000Hz 51.8439 2.09 108
5000 Hz 52.1163 251 1.3t
10000 Hz 51.9024) 283 147

d a2 2 &

(11 FASHA, A7 A4, KRISS-99-101-SP,1999.

(2] A3 ¢, “ HAF ZEFIHAN =D 43WAY 7e
A wj7go] gk mE”, 20039 = uighA |3 AYrle
B&23 FA%=Ys =83, 2003.11.

[31 ISO “Guide to the expression of uncertainty in
measurements,” 1991.

[4] Agilent Application Note AN 1389-3, "AC Voltage
Measurement Errors in Digital Multimeters”.
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