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ITEM 
MEASURED QUANTITY OR TYPE 

OF GAUGE OR INSTRUMENT 
AND RANGE OF MEASURED 

QUANTITY 

NOMINAL 
FREQUENCY 

CALIBRATION AND 
MEASUREMENT 

CAPABILITY EXPRESSED 
AS AN UNCERTAINTY (±) 

METHOD/ 
PROCEDURE 

1 DC Voltage (up to 1100 V) 

1.1 DC voltage sources 

1.1.1 Single values 

 
1,0 V 

10 V 

DC 

DC 

1•10-6•U 

1•10-6•U 

Direct comparison with a DC 
voltage standard. 

1.1.2 Low values (< 10 V) 

 0 V to 10 V DC 1•10-6•U + 0,3 µV 
Direct measurement or 

comparison with a DC voltage 
standard. 

1.1.3 Intermediate values (>10 V to 1 100 V) 

 
10 V to 100 V 

100 V to 1 000 V 

DC 

DC 

3•10-6•U 

5•10-6•U 

Direct measurement or 
comparison with a DC voltage 

Source or multifunction 
calibrator. 

1.2 

1.2.1 

 

 

 

1.2.2 

 

DC voltage meters 

Very low values (< 10 V) 

0 mV to 10 V DC 1•10-6•U + 0,3 µV 
Direct measurement or 
comparison with a DC 

Voltage source and short. 

Intermediate values (> 1 mV to 1 100 V) 

10 V to 100 V 

100 V to 1 000 V 

DC 

DC 

3•10-6•U 

5•10-6•U 

Direct measurement or 
comparison with a DC voltage 

source or multifunction 
calibrator. 
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2 DC Resistance  

2.1 DC Resistance Standards and Sources 

2.1.1 Low values (<1ΩΩΩΩ) 

 

1 mΩ 

10 mΩ  

100 mΩ 

1 Ω 

DC 
DC 
DC 

DC 

2•10-4•R 

1•10-4•R 

1•10-4•R 

5•10-5•R 

Direct substitution or current 
volt drop method. 

2.1.2 Intermediate values (˃1 ΩΩΩΩ to 1 MΩΩΩΩ) 

 

10 Ω 

100 Ω  

1 kΩ 

10 kΩ 

100 kΩ 

1 MΩ  

DC 
DC 
DC 
DC 
DC 

DC 

5•10-5•R 

5•10-5•R 

5•10-5•R 

5•10-5•R 

5•10-5•R 

1•10-4•R 

Direct substitution or current 
volt drop method. 

2.1.3 High values (>1 MΩΩΩΩ) 

 

10 MΩ 

100 MΩ  

1 GΩ 

DC 
DC 

DC 

2•10-4•R 

5•10-4•R 

1•10-3•R 
Direct or substitution method. 

2.2 DC Resistance Meters 

2.2.1 Low values (≤ 1 Ω) 

 

1 mΩ 

10 mΩ  

100 mΩ 

1 Ω 

DC 
DC 
DC 
DC 

2•10-4•R 

1•10-4•R 

1•10-4•R 

5•10-6•R 

Direct or substitution method. 

2.2.2 Intermediate values (˃1 ΩΩΩΩ to 1 GΩΩΩΩ) 

 

10 Ω 

100 Ω  

1 kΩ 

10 kΩ 

100 kΩ 

1 MΩ  

10 MΩ 

100 MΩ  

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

5•10-5•R 

5•10-5•R 

5•10-5•R 

5•10-6•R 

5•10-5•R 

1•10-4•R 

2•10-4•R 

5•10-5•R 

Direct or substitution method. 

2.2.3 High values (>1 GΩΩΩΩ) 

 
1 GΩ 

10 GΩ 

100 GΩ 

DC 
DC 
DC 

1•10-3•R 
2•10-3•R 
5•10-3•R 

Direct or substitution method. 
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3 DC Current (up to 100 A) 

3.1 DC Current Sources 

3.1.1 Low values (≤ 0,1 mA) 

 1 µA to 100 µA DC 5•10-5•I 
Direct or current Volt drop 

method. 

3.1.2 Intermediate values (> 0,1 mA to 20 A) 

 

0,1 mA to 100 mA 
100 mA to 2 A 
2 A to 10 A 
10 A to 20 A 

DC 
DC 
DC 

5•10-5•I 
2•10-4•I 
2•10-4•I 
5•10-4•I 

Direct or current Volt drop 
method. 

3.1.3 High values (> 20 A to 100 A) 

 
20 A to 50 A 
50 A to 100 A 

DC 
DC 

5•10-4•I 
2•10-3•I 

Direct or current Volt drop 
method. 

3.2 Current Meters 

3.2.1 Low values (˂0,1 mA) 

 1 µA to 100 µA DC 5•10-5•I Direct measurement. 

3.2.2 Intermediate values (0,1 mA to 20 A) 

 

0,1 mA to 100 mA 
100 mA to 2 A 
2 A to 10 A 
10 A to 20 A 

DC 
DC 
DC 
DC 

5•10-5•I 

2•10-4•I 

2•10-4•I 

2•10-3•I 

Direct measurement. 

3.2.3 High values (˃20 A to 100 A) 

 20 A to 50 A DC 2•10-3•I Direct measurement. 

4  Impedance (up to the MHz range) 

4.2  Capacitance 

4.2.1 Standard Capacitors  

 
100 pF to 1 µF 
1 µF to 10 µF 
10 µF to 100 µF 

120 Hz to 10 kHz 
120 Hz to 10 kHz 
120 Hz to 1 kHz 

1•10-3•C 
2•10-3•C 
2•10-3•C 

Direct measurement or 

substitution method. 

4.2.2  Fixed Capacitor  

 
100 pF to 1 µF 
1 µF to 10 µF 
10 µF to 100 µF 

120 Hz to 10 kHz 
120 Hz to 10 kHz 
120 Hz to 1 kHz 

1•10-3•C 
2•10-3•C 
2•10-3•C 

Direct measurement or 
substitution method. 

4.2.4 Capacitance Meters and Bridges 

 1 pF, 10 pF, 100 pF and 1 nF 
50 Hz to 1 kHz 
1 kHz to 1 MHz 

5•10-5•C 
5•10-4•C 

Direct measurement of 

reference standard capacitor. 

 10 nF 

50 Hz to 1 kHz 
1 kHz to 100 kHz 

100 kHz to 500 kHz 
500 kHz to 1 MHz 

5•10-5•C 
5•10-4•C 
1•10-3•C 
1•10-2•C 

 
100 nF  50 Hz to 1 kHz 

1 kHz to 10 kHz 
10 kHz to 200 kHz 

5•10-5•C 
5•10-4•C 
3•10-3•C 

 
1 µF 50 Hz to 1 kHz 

1 kHz to 10 kHz 
10 kHz to 50 kHz 

5•10-5•C 
1•10-3•C 
2•10-3•C 

 10 µF and 100 µF 120 Hz to 1 kHz 2•10-3•C 
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4 
4.3 

4.3.2 
 
 

4.3.3 

 

4.3.5 

 

Impedance (up to the MHz range) 

Inductance 

Fixed Inductor, Variable Inductor box (1 mH to 1 H) 

1 mH to 1 H 120 Hz to 1 kHz 2•10-3•L 
Direct measurement or 

substitution method. 

Fixed Inductor, Variable Inductor box (˃ 1 H) 

1 H to 10 H 120 Hz 5•10-3•L 
Direct measurement or 

substitution method. 

Inductance Meters and Bridges 

1 mH to 1 H 

1 H to 10 H 

120 Hz to 1 kHz 

120 Hz 
2•10-3•L 
5•10-3•L 

Direct measurement. 

5 

5.2.1 
AC Voltage  

AC Voltage Sources (up to 1 000 V) 

0 V to 10 V 

30 Hz to 20 kHz 
20 kHz to 100 kHz 

100 kHz to 1 MHz 

1•10-4•U + 10 µV 
2•10-4•U + 10 µV 
3•10-4•U + 10 µV 

Direct measurement. 

10 V to 20 V 
30 Hz to 20 kHz 

20 kHz to 100 kHz 
1•10-4•U 
2•10-4•U 

20 V to 200 V 
30 Hz to 20 kHz 

20 kHz to 100 kHz 
1•10-4•U 
2•10-4•U 

200 V to 1 000 V 

30 Hz to 1 kHz 
1 kHz to 20 kHz 

20 kHz to 100 kHz 

3•10-4•U 
4•10-4•U 
6•10-4•U 

5.2 
5.2.2 

AC Voltage (up to 1 000 V) 

Meters 

0 V to 10 V 
30 Hz to 20 kHz 

20 kHz to 100 kHz 
100 kHz to 1 MHz 

1•10-4•U + 10 µV 
2•10-4•U + 10 µV 
3•10-4•U + 10 µV 

Direct measurement. 10 V to 20 V 

30 Hz to 20 kHz 
20 kHz to 100 kHz 

100 kHz to 500 kHz 
500 kHz to 1 MHz 

1•10-4•U 
2•10-4•U 
3•10-4•U 
4•10-4•U 

20 V to 200 V 
30 Hz to 20 kHz 

20 kHz to 100 kHz 
1•10-4•U 
2•10-4•U 

200 V to 1 000 V 50 Hz to 1 kHz 3•10-4•U 

6 
6.2 

AC current 
AC current (up to 100 A)  

6.2.1 
 

 
6.2.2 

Sources 

0 A to 2 A 30 Hz to 5 kHz 3•10-4•I + 2 µA 
Direct measurement or volt 

drop method. 

Meter 

0 A to 2 A 30 Hz to 5 kHz 
 

3•10-4•I + 2 µA 
 

Direct measurement or volt 
drop method. 
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