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A Review of Alternating Current Shunt Standards

Seitaro KON

Abstract

The project for development of ac shunt standards has been launched at NMIJ since 2007. They are important components

of non-sinusoidal power standards whose project started last year. And they also have possibilities to improve the national

primary power standards more precisely and accurately. This report describes the backgrounds of the ac shunts and

introduces measurement techniques at NMIs which have already developed ac shunts calibration systems. Several

components which take key roles for fabricating the calibration systems are also described.
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4mm
1 13mm [l l Package
Ceriﬁlligtrat s ‘/Insulation film
N ) / Resistor
Metal foil / substrate
thickness:5pum

Note:
Resistance: 10Q %0.01%
Rated power: 0.3W

TCR: within 10ppm/"C
Long term stability: 10ppm/year

(a)

10Q resistor
Wiring board

Type N

connector Type M connector

(b)
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NMI Resistance[Q] Current[A] Frequency[Hz] Uncertainty (k=2) in 108
NPL 0.0001 500 1000 50 2000 1000
NPL 0.001 100 300 500 1k 1000 500
NPL 0.01 5020 100 100k 500 300
NPL 0.1 10 20 100 100k 500 300
NPL 1 0.50 2 100 100k 200 300
NRC 1x10°0 1x108 010k 50,60 10 (in-phase)
NRC 101x10° 010k 50,60 10 (quadrature)
SP 0.0100.1 7500 50 1000
VNIIM 5%10°0 600x10 1000 10k 50 1000
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