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Calibration and Measurement Capability (CMC) 

 

Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
PRESSURE    

Methods consistent with 
EURAMET CG17. 

Gas Pressure Gauge    
    
Calibration of pressure indicating 
instruments and gauges 

-90 kPa to 0 Pa 
0 to 2 MPa 

0.024 % + 0.59 kPa 
0.024 % + 0.59 kPa 

Calibration of pressure devices 
with an electrical output can be 
undertaken 

Gas Pressure Absolute    
    
Calibration of pressure indicating 
instruments and gauges 
 

10 kPa to 200 kPa 
200 kPa to 2.1 MPa 
 

0.15 kPa 
0.022 % + 0.59 kPa 

 

    
Hydraulic Pressure Gauge    
    
Calibration of pressure indicating 
instruments and gauges 

0 to 50 MPa  0.016 % + 0.11 MPa 
 

 

    

Values and uncertainties listed below are applicable for the calibration of both measurement instruments and for instruments with an output. 
the method used is by direct comparison unless otherwise stated in the remarks column. 

    
ELECTRICAL    
    
DC VOLTAGE    
    
Generation 0 mV to 330 mV 20 μV/V + 1.0 μV  
 330 mV to 3.3 V 11 μV/V + 2.0 μV  
 3.3 V to 33 V 12 μV/V + 20 μV  
 33 V to 330 V 18 μV/V + 150 μV  
 330 V to 1000 V 18 μV/V + 1.5 mV  
    
Measurement 0 mV to 200 mV 47 μV/V + 1.2 μV  
 200 mV to 2 V 31 μV/V + 4.0 μV  
 2 V to 20 V 31 μV/V + 80 μV  
 20 V to 200 V 47 μV/V + 600 μV  
 200 V to 1000 V 51 μV/V + 6.0 mV  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
AC VOLTAGE    
    
Generation 1 mV to 33 mV   
 0.2 Hz to 10 Hz 800 μV/V + 100 μV  
 10 Hz to 45 Hz 800 μV/V + 100 μV  
 45 Hz to 10 kHz 150 μV/V + 100 μV  
 10 kHz to 20 kHz 200 μV/V + 100 μV  
 20 kHz to 50 kHz 0.10 % + 100 μV  
 50 kHz to 100 kHz 0.35 % + 110 μV  
 100 kHz to 500 kHz 0.80 % + 150 μV  
    
 33 mV to 330 mV   
 0.2 Hz to 10 Hz 300 μV/V + 120 μV  
 10 Hz to 45 Hz 300 μV/V + 120 μV  
 45 Hz to 10 kHz 150 μV/V + 120 μV  
 10 kHz to 20 kHz 160 μV/V + 120 μV  
 20 kHz to 50 kHz 350 μV/V + 120 μV  
 50 kHz to 100 kHz 800 μV/V + 140 μV  
 100 kHz to 500 kHz 0.20 % + 190 μV  
    
 0.33 V to 3.3 V   
 0.2 Hz to 10 Hz 300 μV/V + 400 μV   
 10 Hz to 45 Hz 300 μV/V + 400 μV  
 45 Hz to 10 kHz 150 μV/V + 400 μV  
 10 kHz to 20 kHz 190 μV/V + 400 μV  
 20 kHz to 50 kHz 300 μV/V + 400 μV  
 50 kHz to 100 kHz 700 μV/V + 460 μV  
 100 kHz to 500 kHz 0.24 % + 1.2 mV  
    
 3.3 V to 10.23 V   
 0.2 Hz to 10 Hz 300 μV/V + 4.5 mV  
    
 3.3 V to 33 V   
 10 Hz to 45 Hz 300 μV/V + 4.0 mV  
 45 Hz to 10 kHz 150 μV/V + 4.0 mV  
 10 kHz to 20 kHz 240 μV/V + 4.0 mV  
 20 kHz to 50 kHz 350 μV/V + 4.0 mV  
 50 kHz to 100 kHz 900 μV/V + 5.0 mV  
    
 33 V to 330 V   
 10 Hz to 45 Hz 190 μV/V + 30 mV  
 45 Hz to 10 kHz 200 μV/V + 30 mV  
 10 kHz to 20 kHz 250 μV/V + 30 mV  
 20 kHz to 50 kHz 300 μV/V + 30 mV  
 50 kHz to 100 kHz 0.20 % + 80 mV  
    
 330 V to 1020 V   
 45 Hz to 1 kHz 300 μV/V + 120 mV  
 1 kHz to 5 kHz 250 μV/V + 120 mV  
 5 kHz to 10 kHz 300 μV/V + 120 mV  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    

AC VOLTAGE (cont’d)    
Measurement 20 mV to 200 mV   
 0.2 Hz to 10 Hz 0.40 %  
    
 1 mV to 200 mV   
 10 Hz to 50 Hz 0.30 % + 30 μV  
 50 Hz to 100 Hz 0.080 % + 30 μV  
 100 Hz to 30 kHz 0.060 % + 30 μV  
 30 kHz to 50 kHz 0.070 % + 30 μV  
 50 kHz to 100 kHz 0.36 % + 30 μV  
 100 kHz to 200 kHz 0.91 % + 50 μV  
 200 kHz to 1 MHz 2.0 % + 200 μV  
 1 MHz to 2 MHz 5.0 % + 400 μV  
    
 0.2 V to 2 V   
 0.2 Hz to 10 Hz 0.40 %  
 10 Hz to 50 Hz 0.31 % + 300 μV  
 50 Hz to 100 Hz 0.080 % + 300 μV  
 100 Hz to 30 kHz 0.060 % + 300 μV  
 30 kHz to 50 kHz 0.060 % + 300 μV  
 50 kHz to 100 kHz 0.36 % + 300 μV  
 100 kHz to 200 kHz 0.91 % + 500 μV  
 200 kHz to 1 MHz 2.0 % + 2.0 mV  
 1 MHz to 2 MHz 5.0 % + 4.0 mV  
    
 2 V to 20 V   
 0.2 Hz to 10 Hz 0.40%  
 10 Hz to 50 Hz 0.30 % + 3.0 mV  
 50 Hz to 100 Hz 0.080 % + 3.0 mV  
 100 Hz to 2 kHz 0.070 % + 3.0 mV  
 2 kHz to 10 kHz 0.10 % + 3.0 mV  
 30 kHz to 50 kHz 0.060 % + 30 µV  
 50 kHz to 100 kHz 0.30 % + 300 µV  
 10 kHz to 30 kHz 0.15 % + 3.0 mV  
 30 kHz to 50 kHz 0.16 % + 3.0 mV  
 50 kHz to 100 kHz 0.36 % + 3.0 mV  
 100 kHz to 200 kHz 0.90 % + 5.0 mV  
 200 kHz to 1 MHz 4.0 % + 40 mV  
 1 MHz to 2 MHz 7.0 % + 40 mV  
    
 20 V to 200 V   
 0.2 Hz to 10 Hz 0.40%  
 10 Hz to 50 Hz 0.31 % + 30 mV  
 50 Hz to 100 Hz 0.08 % + 30 mV  
 100 Hz to 2 kHz 0.08 % + 30 mV  
 2 kHz to 10 kHz 0.11 % + 30 mV  
 10 kHz to 30 kHz 0.15 % + 30 mV  
 30 kHz to 50 kHz 0.16 % + 30 mV  
 50 kHz to 100 kHz 0.37 % + 30 mV  
 100 kHz to 200 kHz 0.90 % + 5.0 mV  
 200 kHz to 1 MHz 4.0 % + 40 mV  
 1 MHz to 2 MHz 4.0 % + 40 mV  
    
 200 V to 750 V   
 50 Hz to 100 Hz 0.39 % + 110 mV  
 100 Hz to 2 kHz 0.19 % + 110 mV  
 2 kHz to 10 kHz 0.23 % + 110 mV  
 10 kHz to 25 kHz 0.28 % + 110 mV  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
DC CURRENT    
    
Generation 0 μA to 330 μA 150 μA/A + 25 nA  
 330 μA to 3.3 mA 110 μA/A + 100 nA  
 3.3 mA to 33 mA 100 μA/A + 2.0 μA   
 33 mA to 330 mA 100 μA/A + 20 μA  
 330 mA to 1.1 A 210 μA/A + 80 μA  
 1.1 A to 3 A 390 μA/A + 1.0 mA  
 3 A to 11 A 510 μA/A + 2.5 mA  
 11 A to 20.5 A 0.10 % + 4.0 mA  
    
 10 A to 16.5 A 0.25 % + 3.0 mA For the calibration of toroidal  
 16.5 A to 150 A 0.25 % + 1.0 A clamp-on ammeters 
 150 A to 1025 A 0.25 % +1.5 A  
    
Measurement 0 μA to 200 μA 610 μA/A + 5.0 nA  
 200 μA to 2 mA 480 μA/A + 40 nA  
 2 mA to 20 mA 480 μA/A + 0.40 μA  
 20 mA to 200 mA 600 μA/A + 4.0 μA  
 200 mA to 2 A 0.11 % + 40 μA  
    
AC CURRENT    
    
Generation 29 μA to 330 μA   
 10 Hz to 20 Hz 0.20 % + 730 nA  
 20 Hz to 45 Hz 0.15 % + 700 nA  
 45 Hz to 1 kHz 0.13 % + 700 nA  
 1 kHz to 5 kHz 0.30 % + 700 nA  
 5 kHz to 10 kHz 0.80 % + 870 nA  
 10 kHz to 30 kHz 1.6 % + 2.0 μA  
    
 330 μA to 3.3 mA   
 10 Hz to 20 Hz 0.20 % + 2,0 μA   
 20 Hz to 45 Hz 0.13 % + 2.0 μA   
 45 Hz to 1 kHz 0.10 % + 2.0 μA   
 1 kHz to 5 kHz 0.20 % + 2.0 μA   
 5 kHz to 10 kHz 0.50 % + 2.2 μA  
 10 kHz to 30 kHz 1.0 % + 2.5 μA  
    
 3.3 mA to 33 mA   
 10 Hz to 20 Hz 0.18 % + 10 μA  
 20 Hz to 45 Hz 0.090 % + 10 μA  
 45 Hz to 1 kHz 0.040 % + 10 μA  
 1 kHz to 5 kHz 0.080 % + 10 μA  
 5 kHz to 10 kHz 0.20 % + 15 μA  
 10 kHz to 30 kHz 0.40 % + 15 μA  
    
 33 mA to 330 mA   
 10 Hz to 20 Hz 0.18 % + 100 μA  
 20 Hz to 45 Hz 0.090 % + 100 μA  
 45 Hz to 1 kHz 0.040 % + 100 μA  
 1 kHz to 5 kHz 0.10 % + 120 μA  
 5 kHz to 10 kHz 0.20 % + 200 μA  
 10 kHz to 30 kHz 0.40 % + 300 μA  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    

AC CURRENT (cont’d)    
    
Generation (cont’d) 330 mA to 1.1 A   
 10 Hz to 45 Hz 0.18 % + 780 μA  
 45 Hz to 1 kHz 0.050 % + 780 μA  
 1 kHz to 5 kHz 0.60 % + 1.8 mA  
 5 kHz to 10 kHz 2.5 % + 6.0 mA  
    
 1.1 A to 3 A   
 10 Hz to 45 Hz 0.18 % + 1.3 mA  
 45 Hz to 1 kHz 0.060 % + 1.3 mA  
 1 kHz to 5 kHz 0.60 % + 2.2 mA  
 5 kHz to 10 kHz 2.5 % + 6.2 mA  
    
 3 A to 11 A   
 45 Hz to 100 Hz 0.060 % + 9.0 mA  
 100 Hz to 1 kHz 0.10 % + 9.0 mA  
 1 kHz to 5 kHz 3.0 % + 9.0 mA  
    
 11 A to 20 A   
 45 Hz to 100 Hz 0.12 % + 15 mA  
 100 Hz to 1 kHz 0.15 % + 15 mA  
 1 kHz to 5 kHz 3.0 % + 15 mA  
    
 10 A to 16.5 A   
 45 Hz to 65 Hz 0.28 % + 3.0 mA For the calibration of toroidal  
 65 Hz to 440 Hz 0.79 % + 3.0 mA clamp-on ammeters 
    
 16.5 A to 150 A   
 45 Hz to 65 Hz 0.28 % + 13 mA For the calibration of toroidal  
 65 Hz to 440 Hz 0.79 % + 13 mA clamp-on ammeters 
    
 150 A to 1025 A   
 45 Hz to 65 Hz 0.28 % + 40 mA For the calibration of toroidal  
 65 Hz to 440 Hz 0.79 % + 40 mA clamp-on ammeters 
    
Measurement 0 µA to 200 µA    
 40 Hz to 50 Hz 0.42 % + 30 nA  
 50 Hz to 200 Hz 0.24 % + 30 nA  
 200 Hz to 1 kHz 0.48 % + 30 nA  
 1 kHz to 10 kHz 0.57 % + 30 nA  
    
 200 µA to 2 mA    
 40 Hz to 50 Hz 0.36 % + 300 nA  
 50 Hz to 1 kHz 0.18 % + 300 nA  
 1 kHz Hz to 10 kHz 0.15 % + 300 nA  
 10 kHz to 30 kHz 0.15 % + 300 nA  
 30 kHz to 50 kHz 0.30 % + 300 nA  
 50 kHz to 100 kHz 0.50 % + 300 nA  
    
 2 mA to 20 mA    
 40 Hz to 50 Hz 0.36 % + 3.0 µA  
 50 Hz to 200 Hz 0.18 % + 3.0 µA  
 200 Hz to 1 kHz 0.15 % + 3.0 µA  
 1 kHz to 10 kHz 0.15 % + 3.0 µA  
 10 kHz to 30 kHz 0.25 % + 3.0 µA  
 30 kHz to 50 kHz 0.30 % + 3.0 µA  
 50 kHz to 100 kHz 0.50 % + 3.0 µA  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
AC CURRENT (cont’d)    
    
Measurement  (cont’d) 20 mA to 200 mA    
 40 Hz to 50 Hz 0.36 % + 30 µA  
 50 Hz to 200 Hz 0.18 % + 30 µA  
 200 Hz to 1 kHz 0.15 % + 30 µA  
 1 kHz to 10 kHz 0.21 % + 30 µA  
 10 kHz to 30 kHz 0.50 % + 30 µA  
 30 kHz to 50 kHz 1.0 % + 30 µA  
 50 kHz to 100 kHz 3.0 % + 30 µA  
    
    
    
 0.2 A to 2 A    
 40 Hz to 50 Hz 0.42 % + 300 µA  
 50 Hz to 200 Hz 0.24 % + 300 µA  
 200 Hz to 1 kHz 0.36 % + 300 µA  
 1 kHz to 10 kHz 0.52 % + 300 µA  
 10 kHz to 30 kHz 1.5 % + 300 µA  
 30 kHz to 50 kHz 4.0 % + 300 µA  
    
DC RESISTANCE    
    
Generation 0  to 11  40 μ/ + 2.0 m  

 11  to 33  30 μ/ + 3.1 m  

 33  to 110  28 μ/ + 4.0 m  

 110  to 330  28 μ/ + 6.3 m  

 330  to 1.1 k 28 μ/ + 20 m  

 1.1 k to 3.3 k 28 μ/ + 51 m  

 3.3 k to 11 k 28 μ/ + 150 m  

 11 k to 33 k 28 μ/ + 480 m  

 33 k to 110 k 28 μ/ + 550 m  

 110 k to 330 k 32 μ/ + 14   

 330 k to 1.1 M 32 μ/ + 24   

 1.1 M to 3.3 M 60 μ/ + 110   

 3.3 M to 11 M 130 μ/ + 360   

 11 M to 33 M 250 μ/ + 4.1 k  

 33 M to 110 M 500 μ/ + 19 k  

 110 M to 330 M 0.30 % + 230 k  

 330 M to 1.1 G 1.5 % + 1.2 M  

    
Measurement 0  to 20  94 μ/ + 6.1 m  

 20  to 200  67 μ/ + 7.4 m  

 200  to 2 k 59 μ/ + 14 m  

 2 k to 20 k 69 μ/ + 80 m  

 20 k to 200 k 120 μ/ + 900 m  

 200 k to 2 M 190 μ/ + 9.0   

 2 M to 20 M 0.11 % + 90   

 20 M to 200 M 2.4 % + 20 k  

 200 M to 1 G 4.0 % + 200 k  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
CALIBRATION OF CHARGE  
AMPLIFIERS 

1 pC to 33 pC 
200 mHz to 10 Hz 
10 Hz to 45 Hz 
63 Hz to 10 kHz 

 
1.2 % 
0.093 % + 0.0060 pC 
0.020 % + 0.0060 pC 

 

    
 33 pC to 330 pC 

200 mHz to 10 Hz 
10 Hz to 45 Hz 
63 Hz to 10 kHz 

 
1.2 % 
0.036 % + 0.0080 pC 
0.020 % + 0.0080 pC 

 

    
 330 pC to 3300 pC 

200 mHz to 10 Hz 
10 Hz to 45 Hz 
63 Hz to 10 kHz 

 
1.2 % 
0.036 % + 0.050 pC 
0.020 % + 0.060 pC 

 

    
 3300 pC to 33000 pC 

200 mHz to 10 Hz 
10 Hz to 45 Hz 
63 Hz to 10 kHz 

 
1.2 % 
0.036 % + 0.65 pC 
0.020 % + 0.60 pC 

 

    
 33000 pC to 100000 pC 

200 mHz to 10 Hz 
10 Hz to 45 Hz 
63 Hz to 10 kHz 

 
1.2 % 
0.024 % + 2.0 pC 
0.025 % + 6.0 pC 

 

    
Attenuation     
    
With reference to a set value of  
3 V 

0 dB to 30 dB 
DC and 3 Hz to 10 kHz 

 
0.020 dB 

 

    
    
TEMPERATURE SIMULATION    
    
Thermocouple type    
    
K -200 °C  to +1300 °C 0.30 °C Including reference junction 

compenstation J -210 °C to +1200 °C  0.26 °C 
N -200 °C to +1300 °C 0.36 °C  
    
T -250 °C to -150 °C 0.31 °C  
T -150 °C to +400 °C 0.25 °C  
    
K -200 °C to +1300 °C 0.23 °C Excluding reference junction 

compenstation J -210 °C to +1200 °C 0.16 °C 
N -200 °C to +1300 °C 0.30 °C  
    
T -250 °C to -150 °C 0.23 °C  
T -150 °C to +400 °C 0.16 °C  
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Measured Quantity 
Instrument or Gauge 

Range 
Expanded Measurement 

Uncertainty (k = 2) 
Remarks 

    
FREQUENCY    
    
Generation 10 mHz to 30 MHz 2.0 in 1011  
    
Measurement 1 mHz to 225 MHz 0.05 μHz/Hz    
    
    
ANGULAR VELOCITY    
    
Calibration of angular velocity 
sensors 

  Ambient temperature 18 °C to 
22 °C. 

    
Applied angular velocity 10 °/s to 2000 °/s 0.13 % of angular velocity  
    
Output voltage measurement 0 V to 200 mV 

200 mV to 2 V 
2 V to 20 V 

560 μV/V + 150 μV 
560 μV/V + 150 μV 
560 μV/V + 170 μV 

 

    

 
END 
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