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Power Standard System for the Calibration and Test of Precision Power Meters
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(Young-Tae Park -+ Kwon-Sang Ryu - Kwang-Min Yu * Seok-Myeong Jang)

Abstract - The power comparison techniques have implemented power measurements, in which a power comparator is
used to balance ac power against a dc power obtained from known values. The developed power standard system using
the comparison techniques consists of dc sources, ac source, control switches, resistive voltage dividers, resistive shunts
and a power comparator. The total uncertainty of the power standard system was proved by analysis of the component
instruments. Its expanded(k=2) uncertainty is evaluated to be less than 30 uW/VA at unit power factor and 42 uW/VA

at power factor 0.5
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Table 1 An analysis table of uncertainty of the power standard system

il
5 T84 B3} (Uncertainty) %OQE H] 32
w3
e
1 | DVM (Vio) 29 (pV/V) B Range:1.000000 V
2 | DVM (Vo) 29 (uV/V) B [Range:1.000000 V
3 | Reference Resistor (Ro) 29 (uQ/Q) B _
4 | Reference Voltage Divider, VDo 0.6x107° B Cg‘*&ﬁ;‘f;g‘;
5 | Magnitude of Voltage Divider, VD 1.7 (uV/V) B
6 | Phase Angle of Voltage Divider, VD 41 (g rad) B
7 | Frequency of Voltage Divider, VD 1x10~° B ‘1
8 | DC Ratio of Current Shunt, SH 29 (pQ/Q) B
9 | Shunt stability per 4 hour, SH 15 (p92/9) B
10 | Phase Angle of Current Shunt, SH 2.9 (y rad) B
11 | Frequncy of Current Shunt, SH 1x10"8 B
12 | AC/DC Difference of Power Comparator, PF=1 <116 (uW/VA) B
13 " . PF=05 <185 (#W/VA) B
14 | DC Indicator of Power Comparator (DVM) 29 (uV/V) B
15 | Repeatability of Power Comparator 29 (uW/VA) A
) e . . 15 (#W/VA) PF=1
FAH EFE 8 (Combined standard uncertainty)
e 21 (uW/VA) PF=05
#8812 (Expanded uncertainty, k=2) 30 (W/VA) PF=1
42 (uW/VA) PF=05
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