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Annex up to the accreditation certificate D-K-15070-01-01

Calibration in the areas:

Electrical measurands
DC current and low frequency measurands

DC voltage

AC voltage @ ?
DC current 2" °)
AC current @ ?
AC/DC transfer
Electrical power
Phase angle
DC resistance
AC resistance
Capacitance @ ?
Inductance
Voltage ratio
High voltage measurement ?

a), b)

a), b)

a), b)

Thermodynamic measurands
Temperature measurands

Resistance thermometers ?
Thermocouples, thermoelements ?
Radiation Thermometer

Temperature fixed point cells
Temperature block calibrators
Temperature indicators and simulators
Climatic chambers (temperature)
Temperature transmitter, data logger

a), b)

Humidity measurands

Measurement equipment for relative humidity

Measurement equipment for absolute humidity ?

Climate chambers (humidity)
Humidity generators and -calibrators

Mechanical measurands

Force

Scales @
Pressure ?
Torque?
Acceleration

ajon-site calibration as well
b) Mobile laboratory
) Only on-site calibration

Date of issue: 21.07.2021
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Time and frequency

- Time interval®»®)

- Frequency and rotational frequency " ?
High-frequency measurands

- HF-impedance (reflection coefficient) 2 ?

- HF-performance " ®

- HF-attenuation "

- HF-Random noise

- Modulation measurands

- Oscilloscope measurands

- Rise time 2" ®)

- Bandwidth " )

- Pulsed-shaped measurands
Chemical and medical measurands

Chemical analyses and reference materials

- Eugipment for electrolytic conductance

- pH value
Dimensional measurands

Length

- diameter @

- Thread @

- Length gauges

- Length measuring instruments

- Point Measure

Angle

- Inclinometers

Coordinate measuring technology

- Coordinate measuring machines ?
Flow measurement variables

- Velocity of gases

- flow of fluids ©

- Volume of flowing liquids ©

- mass of flowing liquids ©

- Volume of flowing gases ©

- Mass of flowing gases ©
Acoustic measurands

a), b)

a), b)

a), b)
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Permanent laboratory Electrical measurands
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
DC voltage ov 0.1pv
10 mV 12-10° U U = measured value
100 mV 1.3-10°% U
1V 0.35-10° U
0oV 0.25-10°° U
100V 0.4-10° U
1000 V 09-10° U
1pv upto 100 mV 1.4-10° U0.15 v
>100mV upto 100V 0.5-10° U
>100V upto 1000V 1.4-10°% U
High Voltage >1kV upto 50kV 0.4-103U
Direct current OA upto 10pA 1.6-1072/2fA I = measured value
>10pA upto 100 pA 0.3-1073/
>100pA upto 1nA 0.2-1073/
>1nA upto 10nA 28-10°¢ /
>10nA wupto 100nA 10- 107 /
>100nA upto 1uA 1.0-107% /
>1uA upto 100 mA 0.8-107° /
>100mA upto 20A 1.5-10% /
>20A upto 1000A 9-107° /
Direct current 1mA upto 2,2A 1-1073/
Current clamps >2,2A upto 20A 2-10%/
>20A upto 1000A 3-1073%/
Direct current 1Aupto120A 0.22-1073/
Current transformer > 120 A up to 1000 A 0.25- 1073/
DC resistance 100 pQ, 1 mQ, 10 mQ 1.2-10° R R = measured value
(discrete values) 100 mQ 0.5-10°° R
1Q 80 10°R
100 0.12-10°° R
100 Q, 1 kQ 0.1-10° R
10 kQ 50-10°R
100 kQ 0.1-10°° R
1MQ 0.25-10°° R
10 MQ 0.75-10°° R
100 MQ 25-10° R
1G6Q 8-10° R
10 GQ 28-10° R
100 GQ 64-10° R
1TQ 0.12-103R
10TQ 0.32-103R
100 TQ 0.87 - 1073R

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Permanent laboratory Electrical measurands

Measurand /
calibration item
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Remarks

400 Hz; 500 Hz; 1 kHz;

65-107°

DC resistance OpQ) upto<lmQ 4-10° R1nQ R = measured value
Ranges 1mQ upto<10 mQ 3-10° R1nQ
10mQ  upto< 100 mQ 2-10° R1nQ
0,1Q wupto<1Q 0.5-10° R
1Q  upto100kQ 0.2-10° R
>100kQ uptolMQ 0.6-10°° R
>1MQ uptol0MQ 1.1-10° R
>10MQ  up to 100 MQ 2.5-10° R
>100 MQ  uptolGQ 8-10° R
>1GQ uptol0GQ 30-10° R
>10GQ upto 100 GQ 82-10° R
>100GQ uptolTQ 0.14-103R
>1TQ upto10TQ 0.35-103R
>10TQ  upto 100 TQ 1.2-103R
DC power 1mW upto2kW Product of U and /; 8-10°
>2 kW  up to 1000 kW 1mV<U<1000V, 100 pA </<1000 A 15-10°°
AC resistance 0,1Q 10 Hz; 20 Hz; 30 Hz; 25-10° R R = measured value
Resistance 40 Hz; 55 Hz; 15-10° R
(discrete values) 400 Hz; 500 Hz; 11-10° R
1 kHz; 2 kHz; 5 kHz; 10 kHz; 15-10° R
10 10 Hz; 20 Hz; 30 Hz; 25-10° R
40 Hz; 55 Hz; 400 Hz; 500 Hz; 11-107°R
1 kHz; 2 kHz; 5 kHz; 10 kHz; 11-10°° R
100 10 Hz; 20 Hz; 30 Hz; 25-10°¢ R
40 Hz; 55 Hz; 400 Hz; 500 Hz; 10-10°° R
1 kHz; 2 kHz; 5 kHz; 10 kHz; 10-10°% R
100 Q 10 Hz; 20 Hz; 30 Hz; 12-10° R
40 Hz; 55 Hz; 8-10° R
400 Hz; 500 Hz; 1 kHz; 2 kHz 6-10° R
5 kHz; 10 kHz; 610 R
1kQ 10 Hz; 20 Hz; 30 Hz; 40 Hz; 35-10°° R
55 Hz; 400 Hz; 500 Hz; 1 kHz; 35-10°° R
2 kHz; 5 kHz; 10 kHz; 35-10°° R
10 kQ 10 Hz; 85-10° R
20 Hz; 30 Hz; 40 Hz; 45-107% R
55 Hz; 110-10°® R
R
R

2 kHz; 5 kHz; 10 kHz;

65-107°

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Permanent laboratory Electrical measurands
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
AC resistance 0,1Q wupto 1Q 10 Hz up to 20 Hz 35-10°° R R = measured value
(Ranges) >20 Hz up to 40 Hz 30-10°° -R
> 40 Hz up to 10 kHz 20-10°° -R
10 upto <10Q 10 Hz up to 20 Hz 35-10° - R
> 20 Hz up to 40 Hz 30-10°° R
> 40 Hz up to 10 kHz 15-10°° -R
10Q upto <100Q 10 Hz up to 20 Hz 35-10° - R
> 20 Hz up to 40 Hz 30-10°° R
> 40 Hz up to 10 kHz 15-10°° -R
100Q upto <1kQ 10 Hz up to 20 Hz 40-107° - R
>20 Hz up to 40 Hz 40-107° - R
> 40 Hz up to 10 kHz 35-10° -R
1kQ upto 10kQ 10 Hz up to 20 Hz 9010 - R
>20 Hz upto 40 Hz 45-10°% - R
> 40 Hz up to <400 Hz 110-10°¢ - R
400 Hz up to 10 kHz 65-10°¢ - R
Loading 1pC upto 10.000 0.2Hzupto<1Hz 0,5% Calibration result:
pC
Charge amplifier, 1 Hz up to 10 kHz 0,4 % 'Iﬁ}rr:r?:nrﬁtg:zlfhe
F:harge measurement > 10 kHz up to 20 kHz 0,6 % coefficients
instruments
> 20 kHz up to 50 kHz 1,0%

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021

Valid from: 21.07.2021
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Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 1mVv 10 Hz; 20 Hz; 30 Hz 0.23-1073U U = measured value

40 Hz; 55 Hz; 60 Hz; 120 Hz; 0.11-103U

Transfer 300 Hz; 400 Hz; 500 Hz; 0.11-103U

AC voltage 1 kHz; 2 kHz; 5 kHz; 10 kHz; 0.11-103U

Source 20 kHz; 30 kHz; 50 kHz 0.11-103U

70 kHz; 100 kHz 0.16- 103U

200 kHz; 300 kHz 0.17- 103U

500 kHz; 700 kHz; 800 kHz 0.25-1073U

1 MHz 0.27-103U

2mV 10 Hz, 20 Hz, 30 Hz 0.13- 103U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 0.08- 103U

300 Hz; 400 Hz; 500 Hz; 0.08 - 102U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 0.08- 103U

20 kHz; 30 kHz; 50 kHz 0.08- 103U

70 kHz; 100 kHz; 200 kHz; 0.11-103U

300 kHz 0.11-103U

500 kHz; 700 kHz; 800 kHz 0.16- 103U

1 MHz 0.18- 103U

6 mV 10 Hz; 20 Hz; 30 Hz 60-10° U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 45-107% U

300 Hz; 400 Hz; 500 Hz; 45-107° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 45-107° U

20 kHz; 30 kHz; 50 kHz 45-10°% U

70 kHz; 100 kHz 55-10°¢ U

200 kHz; 300 kHz 73-10% U

500 kHz 0.13- 103U

700 kHz; 800 kHz; 1 MHz 0.16 - 103U

10 mvV 10 Hz; 20 Hz; 30 Hz 44-10°% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 37-10° U

300 Hz; 400 Hz; 500 Hz; 37-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 37-10°% U

20 kHz; 30 kHz; 50 kHz 37-10% U

70 kHz; 100 kHz 50-10% U

200 kHz; 300 kHz 60-10° U

500 kHz; 700 kHz; 800 kHz; 0.14- 103U

1 MHz 0.14- 103U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Permanent laboratory Electrical measurands
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC / DC voltage 20 mV 10 Hz; 20 Hz; 30 Hz 30-10°° U U = measured value
40 Hz; 55 Hz; 60 Hz; 120 Hz; 26-10° U
Transfer 300 Hz; 400 Hz; 500 Hz; 26-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 26-10° U
20 kHz; 30 kHz; 50 kHz 26-10% U
70 kHz; 100 kHz 38-10° U
200 kHz; 300 kHz 47-10° U
500 kHz; 700 kHz; 800 kHz; 98-107° U
1 MHz 98-10% U
40 mV 10 Hz; 20 Hz; 30 Hz 24-10% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 21-10% U
300 Hz; 400 Hz; 500 Hz; 21-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 21-10% U
20 kHz; 30 kHz; 50 kHz 21-10% U
70 kHz; 100 kHz 31-10% U
200 kHz; 300 kHz 47-10° U
500 kHz; 700 kHz; 800 kHz; 90-10°¢ U
1 MHz 90-10% U
60 mV 10 Hz; 20 Hz; 30 Hz 29-10% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 21-10°% U
300 Hz; 400 Hz 21-10% U
500 Hz; 1 kHz; 2 kHz; 5 kHz 20-10% U
10 kHz; 20 kHz; 30 kHz; 50 kHz 23-10°% U
70 kHz; 100 kHz 27-10° U
200 kHz; 300 kHz 42-10° U
500 kHz; 700 kHz; 800 kHz; 86-10° U
1 MHz 86-10° U
100 mV 10 Hz; 20 Hz 24-10% U
30 Hz 18-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 8-10° U
300 Hz; 400 Hz; 500 Hz; 8-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 8-10° U
20 kHz; 30 kHz; 50 kHz; 8-10° U
70 kHz; 100 kHz 810 U
200 kHz; 300 kHz 10-10° U
500 kHz; 700 kHz; 30-10°% U
800 kHz; 1 MHz 30-10°% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 200 mV 10 Hz; 20 Hz 18-10°% U U = measured value
30 Hz 11-10° U
Transfer 40 Hz; 55 Hz; 60 Hz; 120 Hz; 6-10° U
300 Hz; 400 Hz; 500 Hz; 6-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 6-10° U
20 kHz; 30 kHz; 50 kHz 6-10% U
70 kHz; 100 kHz; 8-10° U
200 kHz; 300 kHz 8-10° U
500 kHz 17-10° U
700 kHz 22-10% U
800 kHz 27-10% U
1 MHz 28-10° U
AC / DC voltage 300 mV 10 Hz 14-10° U
20 Hz 11-10° U
Transfer 30 Hz 10-10° U
AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 5-10° U
Source 300 Hz; 400 Hz; 500 Hz; 5-10° U
1 kHz; 2 kHz 5-10% U
5 kHz; 10 kHz; 20 kHz; 7-10% U
30 kHz; 50 kHz; 70 kHz 7-10¢ U
100 kHz; 200 kHz; 300 kHz 8-10° U
500 kHz; 700 kHz; 18-10° U
800 kHz; 1 MHz 18-10° U
400 mV 10 Hz; 20 Hz 10-10°¢ U
30 Hz 7-10% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 5-10° U
300 Hz; 400 Hz; 500 Hz; 5-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 5-10° U
20 kHz; 30 kHz; 50 kHz; 5-10° U
70 kHz; 100 kHz 5-10% U
200 kHz; 300 kHz 6-10% U
500 kHz 15-10° U
700 kHz; 800 kHz; 1MHz 17-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021

Page 8 from 142



Annex up to the accreditation certificate D-K-15070-01-01
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 500 mV 10 Hz 15-10°% U U = measured value
20 Hz 9-10% U
Transfer 30 Hz 6-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U
300 Hz; 400 Hz; 4-10° U
500 Hz; 1 kHz; 2 kHz; 5 kHz; 6-10% U
10 kHz; 20 kHz; 30 kHz, 6-10° U
50 kHz; 70 kHz; 100 kHz; 6-10° U
200 kHz; 300 kHz 6-10° U
500 kHz; 700 kHz; 15-10° U
800 kHz; 1 MHz 15-10° U
AC / DC voltage 600 mV 10 Hz 14-10° U
20 Hz 9-10% U
Transfer 30 Hz 7-10 U
AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10"° U
Source 300 Hz; 400 Hz; 500 Hz; 4-10° U
1kHz; 2 kHz 4-10"° U
5 kHz 6-10° U
10 kHz; 20 kHz; 4-10° U
30 kHz; 50 kHz 4-10% U
70 kHz; 100 kHz 5-10° U
200 kHz; 300 kHz 6-10° U
500 kHz; 700 kHz; 15-10° U
800 kHz; 1 MHz 15-10° U
700 mV 10 Hz 15-10° U
20 Hz 9-10% U
30 Hz 6-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U
300 Hz; 400 Hz; 4-10° U
500 Hz; 1 kHz 4-10° U
2 kHz; 5 kHz; 10 kHz; 5-10° U
20 kHz; 30 kHz; 50 kHz; 5-10° U
70 kHz; 100 kHz 5-10% U
200 kHz; 300 kHz; 6-10% U
500 kHz; 700 kHz; 15-10° U
800 kHz; 1 MHz 15-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 1V 10 Hz 9-10% U U = measured value
20 Hz 8-10% U
Transfer 30 Hz 7-10°% U
AC / DC voltage 40 Hz; 55 Hz; 60 Hz; 4-10% U
120 Hz; 300 Hz 4-10° U
400 Hz; 500 Hz; 1 kHz 2-10% U
2 kHz; 5 kHz 3-10°° U
10 kHz; 20 kHz; 4-10% U
30 kHz; 50 kHz 4-10° U
70 kHz; 100 kHz 5-10% U
200 kHz; 300 kHz 7-10% U
500 kHz 11-10° U
700 kHz; 800 kHz; 1 MHz 14-10° U
AC / DC voltage 2V 10 Hz; 20 Hz 8-10° U
30 Hz 5-10° U
Transfer 40 Hz; 55 Hz; 60 Hz; 120 Hz; 2-10°% U
AC voltage 300 Hz; 400 Hz; 500 Hz; 2-10°% U
Source 1 kHz; 2 kHz; 5 kHz; 10 kHz; 2-10°% U
20 kHz; 30 kHz; 50 kHz 2-10° U
70 kHz; 100 kHz 5-10° U
200 kHz; 300 kHz 6-10° U
500 kHz 11-10° U
700 kHz; 800 kHz 14-10° U
1 MHz 16-10° U
3V;4V;5V; 10 Hz 10-10° U
6V;7V;8V 20 Hz 8-10° U
30 Hz 5-10% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 3-10°% U
300 Hz; 400 Hz; 500 Hz; 3-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 3-10°% U
20 kHz; 30 kHz; 50 kHz 3-10% U
70 kHz 4-10° U
100 kHz 5-10% U
200 kHz; 300 kHz 8-10% U
500 kHz 9-10% U
700 kHz; 800 kHz 12-10°° U
1 MHz 15-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 0V 10 Hz 10-10°% U U = measured value

20 Hz 8-10% U

Transfer 30 Hz 5-10% U

AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

Source 300 Hz; 400 Hz; 500 Hz; 4-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 4-10° U

20 kHz; 30 kHz; 50 kHz 4-10% U

70 kHz; 100 kHz 5-10° U

200 kHz; 300 kHz 6-10° U

500 kHz 10-10° U

700 kHz; 800 kHz; 1 MHz 13-10° U

20V 10 Hz; 20 Hz 8-10°% U

30 Hz 5-10% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 3-10% U

300 Hz; 400 Hz; 500 Hz; 3-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 3-10° U

20 kHz; 30 kHz; 50 kHz 3-10° U

70 kHz; 100 kHz 5-10% U

200 kHz; 300 kHz 6-10° U

500 kHz 10-10° U

700 kHz; 800 kHz; 1 MHz 12-10°° U

30V;40V;50V;60V;70V 10 Hz; 20 Hz 9-10¢ U

30 Hz 7-10% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 6-10° U

300 Hz; 400 Hz; 500 Hz; 6-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 6-10° U

20 kHz; 30 kHz; 50 kHz 6-10° U

70 kHz; 100 kHz 9-10% U

100V 10 Hz 10-10° U

20 Hz 9-10% U

30 Hz 7-10% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 6-10° U

300 Hz; 400 Hz; 500 Hz; 6-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 6-10° U

20 kHz; 30 kHz; 50 kHz 6-10° U

70 kHz; 100 kHz 9-10% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 200V 10 Hz; 20 Hz 10-10°% U U = measured value
30 Hz; 40 Hz; 55 Hz; 7-10% U
Transfer 60 Hz; 120 Hz; 300 Hz; 7-10% U
AC voltage 400 Hz; 500 Hz; 1 kHz; 7-10°% U
Source 2 kHz; 5 kHz; 10 kHz; 7-10°% U
20 kHz; 30 kHz; 50 kHz 7-10% U
70 kHz; 100 kHz 12-10° U
300 V; 400 V; 500 V; 600 V; 10 Hz; 20 Hz; 30 Hz 9-10% U
700 V; 800 V; 1000 V 40 Hz; 55 Hz; 60 Hz; 7-10% U
120 Hz; 300 Hz; 400 Hz; 7-10% U
500 Hz; 1 kHz 2 kHz; 7-10° U
5 kHz; 10 kHz; 20 kHz 7-10° U
30 kHz; 50 kHz 9-10% U
70 kHz; 100 kHz 15-10° U
AC/ DC voltage 1mVv 10 Hz; 20 Hz; 30 Hz 0.30- 103U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 0.22-103U
Transfer 300 Hz; 400 Hz; 500 Hz; 0.22-10%U
AC voltage 1 kHz; 2 kHz; 5 kHz; 10 kHz 0.22-103U
measuring instrument 20 kHz; 30 kHz; 50 kHz; 0.26- 103U
70 kHz; 100 kHz; 200 kHz; 0.26- 103U
300 kHz 0.26 - 103U
500 kHz; 700 kHz; 800 kHz 0.32-103U
1 MHz 0.33-103U
2mV 10 Hz; 20 Hz; 30 Hz 0.16- 103U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 0.13-1073U
300 Hz; 400 Hz; 500 Hz; 0.13- 103U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 0.13-1073U
20 kHz; 30 kHz; 50 kHz 0.13- 103U
70 kHz; 100 kHz; 200 kHz; 0.14- 103U
300 kHz 0.14- 103U
500 kHz; 700 kHz; 800 kHz; 0.20- 103U
1 MHz 0.20- 103U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 6 mV 10 Hz; 20 Hz; 30 Hz 6710 U U = measured value

40 Hz; 55 Hz; 60 Hz; 120 Hz; 57-10% U

Transfer 300 Hz; 400 Hz; 500 Hz 57-10° U

AC voltage 1 kHz; 2 kHz; 5 kHz; 10 kHz; 57-10° U

measuring instruments 20 kHz; 30 kHz; 50 kHz 57-10° U

70 kHz; 100 kHz 65-10° U

200 kHz; 300 kHz 8010 U

500 kHz 0.14- 103U

700 kHz; 800 kHz; 1 MHz 0.16- 103U

10 mv 10 Hz; 20 Hz; 30 Hz 50-10% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 45-107° U

300 Hz; 400 Hz; 500 Hz; 45-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 45-107° U

20 kHz; 30 kHz; 50 kHz 45-107° U

70 kHz; 100 kHz 55-10% U

200 kHz; 300 kHz 65-10° U

500 kHz; 700 kHz; 800 kHz; 0.15- 103U

1 MHz 0.15- 103U

20 mV 10 Hz 32-10% U

20 Hz; 30 Hz; 40 Hz; 55 Hz; 30-10°% U

60 Hz; 120 Hz; 300 Hz; 30-10% U

400 Hz; 500 Hz; 1 kHz; 2 kHz; 30-10% U

5 kHz; 10 kHz; 20 kHz 30-10°% U

30 kHz; 50 kHz 30-10°% U

70 kHz; 100 kHz 40107 U

200 kHz; 300 kHz 50-10% U

500 kHz; 700 kHz; 800 kHz; 0.1-103U

1 MHz 0.1-103U

40 mV 10 Hz; 20 Hz; 30 Hz 30-10°° U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 25-107° U

300 Hz; 400 Hz; 500 Hz; 25-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 25-10°¢ U

20 kHz; 30 kHz; 50 kHz 25-10°° U

70 kHz; 100 kHz 30-10% U

200 kHz; 300 kHz; 43-10° U

500 kHz; 700 kHz; 800 kHz; 86-10° U

1 MHz 86-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 60 mV 10 Hz; 20 Hz; 30 Hz 30-10°° U U = measured value

40 Hz; 55 Hz; 60 Hz; 120 Hz; 25-10% U

Transfer 300 Hz; 400 Hz; 500 'Hz; 25-10°° U

AC voltage 1 kHz; 2 kHz; 5 kHz; 10 kHz; 25-10°° U

measuring instruments 20 kHz; 30 kHz; 50 kHz 25-10°° U

70 kHz; 100 kHz 28-10% U

200 kHz; 300 kHz 43-10°° U

500 kHz; 700 kHz; 800 kHz; 86-10° U

1 MHz 86-10° U

100 mV 10 Hz; 20 Hz 24-10% U

30 Hz 18-10° U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 8-10° U

300 Hz; 400 Hz; 500 Hz; 8-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 8-10% U

20 kHz; 300 kHz; 50 kHz 8-10% U

70 kHz; 100 kHz 9-10° U

200 kHz; 300 kHz 10-10° U

500 kHz; 700 kHz; 800 kHz; 30-10°% U

1 MHz 30-10°% U

200 mV 10 Hz; 20 Hz 18-10°° U

30 Hz 11-10° U

40 Hz; 55 Hz; 60 Hz; 120 Hz, 6-10° U

300 Hz; 400 Hz; 500 Hz; 6-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 610 U

20 kHz; 30 kHz; 50 kHz 6-10° U

70 kHz; 100 kHz; 200 kHz; 8-10% U

300 kHz 8-10% U

500 kHz; 17-10° U

700 kHz 22-10% U

800 kHz; 1 MHz 28-10% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 300 mV 10 Hz; 20 Hz 14-10°°% U U = measured value

30 Hz 10-107° U

Transfer 40 Hz, 55 Hz; 60 Hz; 120 Hz; 5-10° U

AC voltage 300 Hz; 400 Hz; 500 Hz; 5-10° U

measuring instruments 1 kHz, 2 kHz; 5 kHz; 10 kHz; 5-10° U

20 kHz 5-10°° U

30 kHz; 50 kHz 7-10° U

70 kHz; 100 kHz; 200 kHz; 8-10° U

300 kHz 8-10°° U

500 kHz 15-10°° U

700 kHz; 800 kHz; 1 MHz 18-10°° U

400 mV 10 Hz; 20 Hz 10-10° U

30 Hz 7-10% U

40 Hz, 55 Hz; 60 Hz; 120 Hz; 5-10°° U

300 Hz; 400 Hz; 500 Hz 5-10°° U

1 kHz, 2 kHz; 5 kHz; 10 kHz; 3-10° U

20 kHz; 30 kHz 3-10° U

50 kHz; 70 kHz; 100 kHz; 5-10°° U

200 kHz 5-10°° U

300 kHz 6-10° U

500 kHz 12-10° U

700 kHz; 800 kHz; 1 MHz 17-10°° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Deutsche
Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC / DC voltage 500 mV 10 Hz 15-107° U U = measured value

20 Hz 9-10° U

Transfer 30 Hz 6-10° U

AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

measuring instruments 300 Hz; 400 Hz 4-10° U

500 Hz; 1 kHz; 2 kHz; 5 kHz; 6-10° U

10 kHz; 20 kHz; 30 kHz; 6-10° U

50 kHz; 70 kHz; 100 kHz; 6-10"° U

200 kHz; 300 kHz 6-10° U

500 kHz; 700 kHz; 800 kHz; 15-10"° U

1 MHz 15-10° U

600 mV 10 Hz 14-10° U

20 Hz 9-10° U

30 Hz 7-10° U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

300 Hz; 400 Hz; 500 Hz; 4-10° U

1 kHz; 2kHz 4-10° U

5 kHz 6-10° U

10 kHz; 20 kHz; 30 kHz; 4-10° U

50 kHz 4-10° U

70 kHz; 100 kHz 5-10°° U

200 kHz; 300 kHz 6-10° U

500 kHz; 700 kHz; 800 kHz; 15-10°° U

1 MHz 15-10"° U

700 mV 10 Hz 15-10"° U

20 Hz 9-10° U

30 Hz 6-10° U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

300 Hz; 400 Hz; 500 Hz; 4-10° U

1 kHz 4-10° U

2 kHz; 5 kHz; 10 kHz; 20 kHz; 5-10% U

30 kHz; 50 kHz; 70 kHz; 5-10°% U

100 kHz 5-10°° U

200 kHz; 300 kHz 6-10° U

500 kHz; 700 kHz; 800 kHz; 15-10"° U

1 MHz 15-10"° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC / DC voltage 1V 10 Hz 9-10% U U = measured value

20 Hz 8-10% U

Transfer 30 Hz 7-10°% U

AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

measuring instruments 300 Hz 4-10% U

400 Hz; 500 Hz; 1 kHz 2-10% U

2 kHz; 5 kHz 3-10°° U

10 kHz; 20 kHz; 30 kHz; 4-10% U

50 kHz 4-10° U

70 kHz, 100 kHz 5-10% U

200 kHz; 300 kHz 7-10% U

500 kHz 11-10° U

700 kHz; 800 kHz; 1 MHz 14-10° U

2V 10 Hz; 20 Hz 8-10% U

30 Hz 5-10° U

40 Hz; 55 Hz; 60 Hz, 120 Hz; 2-10°% U

300 Hz; 400 Hz; 500 Hz; 2-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 2-10% U

20 kHz; 30 kHz; 50 kHz 2-10° U

70 kHz; 100 kHz 5-10° U

200 kHz, 300 kHz 6-10° U

500 kHz 11-10° U

700 kHz; 800 kHz 14-10° U

1 MHz 16-10° U

3V;4V;5V;6V;7V;8V 10 Hz 10-10° U

20 Hz 8-10% U

30 Hz 5-10°% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 3-10°% U

300 Hz, 400 Hz; 500 Hz; 3-10% U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 3-10° U

20 kHz; 30 kHz; 50 kHz 3-10° U

70 kHz 4-10° U

100 kHz 5-10% U

200 kHz; 300 kHz 8-10% U

500 kHz 9-10% U

700 kHz; 800 kHz 12-10° U

1 MHz 15-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01 Akkreditierungsstelle

Permanent laboratory Electrical measurands

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks

calibration item range Procedures uncertainty of

measurement ¥

AC / DC voltage 0V 10 Hz 10-10°% U U = measured value

20 Hz 8-10% U

Transfer 30 Hz 5-10° U

AC voltage 40 Hz; 55 Hz; 60 Hz; 120 Hz; 4-10° U

measuring instruments 300 Hz; 400 Hz, 500 Hz; 4-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 4-10° U

20 kHz; 30 kHz; 50 kHz 4-10° U

70 kHz; 100 kHz 5-10°° U

200 kHz; 300 kHz 6-10° U

500 kHz 10-10° U

700 kHz; 800 kHz, 1 MHz 13-10°° U

20V 10 Hz, 20 Hz 8-10° U

30 Hz 5-10% U

40 Hz, 55 Hz; 60 Hz, 120 Hz; 3-10% U

300 Hz; 400 Hz; 500 Hz; 3-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 3:-10° U

20 kHz; 30 kHz; 50 kHz 3-10% U

70 kHz; 100 kHz 5-10% U

200 kHz; 300 kHz 6-10° U

500 kHz 10-10° U

700 kHz; 800 kHz; 1 MHz 12-10° U

30V;40V;50V;60V;70V 10 Hz, 20 Hz 9-10¢ U

30 Hz 7-10°% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 6-10° U

300 Hz; 400 Hz; 500 Hz, 6-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 6-10° U

20 kHz; 30 kHz; 50 kHz 6-10° U

70 kHz; 100 kHz 9-10°% U

100V 10 Hz 10-10° U

20 Hz 9-10% U

30 Hz 7-10% U

40 Hz; 55 Hz; 60 Hz; 120 Hz; 6-10° U

300 Hz; 400 Hz; 500 Hz; 6-10° U

1 kHz; 2 kHz; 5 kHz; 10 kHz; 6-10° U

20 kHz; 30 kHz; 50 kHz 6-10° U

70 kHz; 100 kHz 9-10% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC / DC voltage 200V 10 Hz; 20 Hz 10-10°° U U = measured value
30 Hz; 40 Hz; 55 Hz; 60 Hz; 7-10° U
Transfer 120 Hz; 300 Hz; 400 Hz; 7-10° U
AC voltage 500 Hz; 1 kHz; 2 kHz; 5 kHz; 7-10°% U
measuring instruments 10 kHz; 20 kHz; 30 kHz; 7-10°% U
50 kHz 7-10° U
70 kHz; 100 kHz 12-10° U
300 V; 400 V; 500 V; 600 V; 10 Hz; 20 Hz; 30 Hz 9-10° U
700 V; 800 V; 1000 V 40 Hz; 55 Hz; 60 Hz, 120 Hz; 7-10° U
300 Hz; 400 Hz; 500 Hz; 7-10° U
1 kHz, 2 kHz; 5 kHz; 10 kHz; 7-10% U
20 kHz 7-10° U
30 kHz; 50 kHz 9-10° U
70 kHz, 100 kHz 15-10°° U
AC voltage 1mV 10 Hz; 20 Hz; 30 Hz 0.42-103U
Measuring instruments 40 Hz; 55 Hz; 60 Hz; 0.36- 103U
and
Sources 120 Hz; 300 Hz; 400 Hz; 0.36-103U
500 Hz; 1kHz; 2 kHz; 5 kHz; 0.36- 103U
10 kHz; 20 kHz; 30 kHz; 0.36-103U
50 kHz; 70 kHz; 100 kHz 0.36- 103U
200 kHz; 300 kHz 0.43-1073U
500 kHz; 700 kHz; 800 kHz 0.48- 103U
1 MHz 0.53- 103U
2mV 10 Hz; 20 Hz; 30 Hz 0.18- 103U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 0.14- 103U
300 Hz; 400 Hz; 500 Hz; 0.14- 103U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 0.14- 103U
20 kHz; 30 kHz; 50 kHz 0.14- 102U
70 kHz; 100 kHz; 0.18- 103U
200 kHz; 300 kHz 0.18- 103U
500 kHz; 700 kHz; 800 kHz 0.21-103U
1 MHz 0.24- 103U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021
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Permanent laboratory Electrical measurands

( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage 6 mV 10 Hz; 20 Hz; 30 Hz 70-10°° U U = measured value
Measuring 40 Hz; 55 Hz; 60 Hz; 120 Hz; 60-10°° U
instruments and
Sources 300 Hz; 400 Hz; 500 Hz; 60-10°° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 60-10° U
20 kHz; 30 kHz; 50 kHz 60-10° U
70 kHz; 100 kHz 70-10°° U
200 kHz; 300 kHz 85-10° U
500 kHz; 700 kHz; 0.17- 103U
800 kHz; 1 MHz 0.17- 103U
10 mV 10 Hz; 20 Hz; 30 Hz 53-10% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 47-107° U
300 Hz; 400 Hz; 500 Hz; 47-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 47-10°% U
20 kHz; 30 kHz; 50 kHz 47-10° U
70 kHz; 100 kHz 57-10% U
200 kHz; 300 kHz 70-10% U
500 kHz; 700 kHz; 0.14- 103U
800 kHz; 1 MHz 0.14- 103U
20 mV 10 Hz; 20 Hz; 30 Hz 37-10°% U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 35-10% U
300 Hz; 400 Hz; 500 Hz; 35-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 35-10°° U
20 kHz; 30 kHz; 50 kHz 35-10° U
70 kHz; 100 kHz 45-107° U
200 kHz; 300 kHz 56-10° U
500 kHz; 700 kHz; 0.11-103U
800 kHz; 1 MHz 0.11- 103U
40 mV 10 Hz; 20 Hz; 30 Hz 33-10°° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 31-10°% U
300 Hz; 400 Hz; 500 Hz; 31-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz 31-10° U
20 kHz; 30 kHz; 50 kHz 31-10° U
70 kHz; 100 kHz 40107 U
200 kHz; 300 kHz 56-10° U
500 kHz; 700 kHz; 95- 107 U
800 kHz; 1 MHz 95-10% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage 60 mV 10 Hz; 20 Hz; 30 Hz 31-10°° U U = measured value
Measuring 40 Hz; 55 Hz; 60 Hz; 120 Hz; 25-10° U
instruments and
Sources 300 Hz; 400 Hz; 500 Hz; 25-10°° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 25-10% U
20 kHz; 30 kHz; 50 kHz 25-10% U
70 kHz; 100 kHz 29-10° U
200 kHz; 300 kHz 43-10° U
500 kHz; 700 kHz; 800 kHz 87-10% U
1 MHz 98-10% U
100 mV 10 Hz; 20 Hz 26-10° U
30 Hz 20-10% U
40 Hz, 55 Hz; 60 Hz;120Hz; 12-10° U
300 Hz; 400 Hz; 500 Hz; 12-10° U
1 kHz; 2 kHz; 5kHz; 10 kHz; 12-10° U
20 kHz; 30 kHz; 50 kHz 12-10° U
70 kHz; 100 kHz 13-10° U
200 kHz; 300 kHz 14-10° U
500 kHz; 700 kHz; 800 kHz 33-10° U
1 MHz 53-10° U
200 mV 10 Hz; 20 Hz 21-10% U
30 Hz 15-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 12-10% U
300 Hz; 400 Hz; 500 Hz; 12-10°% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 12-10°° U
20 kHz; 30 kHz; 50 kHz 12-10°° U
70 kHz; 100 kHz; 13-10° U
200 kHz; 300 kHz 13-10° U
500 kHz; 700 kHz 25-10% U
800 kHz; 1 MHz 35-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
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AC voltage 300 mV 10 Hz; 20 Hz; 30 Hz 17-10°% U U = measured value
Measuring 40 Hz; 55 Hz; 60 Hz; 120 Hz; 12-10°% U
instruments and
Sources 300 Hz; 400 Hz; 500 Hz; 12-10°% U
1 kHz; 2 kHz; 5 kHz; 12-10°° U
10 kHz; 20 kHz; 30 kHz; 12-10°° U
50 kHz; 70 kHz 12-10°% U
100 kHz; 200 kHz; 300 kHz 13-10°% U
500 kHz 17-10°° U
700 kHz; 800 kHz 21-10° U
1 MHz 28-10°° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage 500 mV; 600 mV; 700 mV 10 Hz 18-10°% U U = measured value
Measuring 20 Hz; 30 Hz 13-10° U
instruments and
Sources 40 Hz; 55 Hz; 60 Hz; 120 Hz; 10-10°% U
300 Hz; 400 Hz; 500 Hz; 10-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 10-10° U
20 kHz; 30 kHz; 50 kHz 10-10°° U
70 kHz; 100 kHz; 11-10° U
200 kHz; 300 kHz 11-10° U
500 kHz; 700 kHz; 800 kHz 21-10% U
1 MHz 40-10° U
1v 10 Hz; 20 Hz 13-10° U
30 Hz 11-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 10-10° U
300 Hz; 400 Hz; 500 Hz; 10-10°° U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 10-10° U
20 kHz; 30 kHz; 50 kHz 10-10° U
70 kHz; 100 kHz 10-10° U
200 kHz; 300 kHz 11-10°° U
500 kHz 15-10° U
700 kHz; 800 kHz 25-10% U
1 MHz 60-10° U
2V 10 Hz; 20 Hz 12-10° U
30 Hz 10-10° U
40 Hz; 55 Hz; 60 Hz; 120 Hz; 9-10° U
300 Hz; 400 Hz; 500 Hz; 9-10% U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 9-10° U
20 kHz; 30 kHz; 50 kHz 9-10% U
70 kHz; 100 kHz; 10- 10 U
200 kHz; 300 kHz 10-10° U
500 kHz 15-10° U
700 kHz; 800 kHz 25-10% U
1 MHz 67-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage 3V;4V;5V 10 Hz; 20 Hz 15-10°% U U = measured value
Measuring 30 Hz; 40 Hz; 55 Hz; 60 Hz; 11-10° U
instruments and
Sources 120 Hz; 300 Hz; 400 Hz; 11-10°% U
500 Hz; 1 kHz; 2 kHz; 5 kHz 11-10° U
10 kHz; 20 kHz; 30 kHz; 11-10° U
50 kHz; 70 kHz 11-10° U
100 kHz; 200 kHz; 300 kHz 11-10° U
500 kHz 15-10° U
700 kHz; 800 kHz 25-10% U
1 MHz 6710 U
6V;7V;8V 10 Hz; 20 Hz 15-10° U
30 Hz; 40 Hz; 55 Hz; 60 Hz; 11-10° U
120 Hz; 300 Hz; 400 Hz; 11-10° U
500 Hz; 1 kHz; 2 kHz; 5 kHz; 11-10° U
10 kHz; 20 kHz; 30 kHz; 11-10° U
50 kHz; 70 kHz 11-10° U
100 kHz; 200 kHz; 300 kHz 13-10°° U
500 kHz 30-10° U
700 kHz; 800 kHz 60-10° U
1 MHz 95-10% U
10V;20V 10 Hz; 20 Hz 13-10° U
30 Hz; 40 Hz; 55 Hz; 60 Hz; 11-10° U
120 Hz; 300 Hz; 400 Hz; 11-10° U
500 Hz; 1 kHz; 2 kHz; 5 kHz; 11-10° U
10 kHz; 20 kHz; 30 kHz; 11-10° U
50 kHz; 70 kHz 11-10° U
100 kHz; 200 kHz; 25-10% U
300 kHz; 500 kHz 25-10% U
700 kHz; 800 kHz; 1 MHz 0.11-103U
30V;40V;50V;60V; 70V 10 Hz; 20 Hz; 30 Hz; 40 Hz; 15-10° U
55 Hz; 60 Hz; 120 Hz; 15-10° U
300 Hz; 400 Hz; 500 Hz; 15- 10 U
1 kHz; 2 kHz; 5 kHz; 10 kHz; 15- 10 U
20 kHz; 30 kHz; 50 kHz 15-10° U
70 kHz; 100 kHz 20-10% U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage 100 V; 200V 10 Hz; 20 Hz; 30 Hz 17-10°% U U = measured value
Measuring 40 Hz; 55 Hz; 60 Hz; 14-10°° U
instruments and
Sources 120 Hz; 300 Hz; 400 Hz; 14-10°° U
500 Hz; 1 kHz 14-10"° U
2 kHz; 5 kHz; 10 kHz; 17-10° U
20 kHz; 30 kHz; 17-10° U
50 kHz; 70 kHz 17-10° U
100 kHz 32-10° U
300V 10 Hz; 20 Hz; 30Hz 17-10° U
40 Hz; 55 Hz; 60 Hz; 14-107° U
120 Hz; 300 Hz; 400 Hz; 14-10"° U
500 Hz; 1 kHz 14-10"° U
2 kHz; 5 kHz; 10 kHz; 20 kHz 20-10°° U
30 kHz; 50 kHz 32-10°° U
70 kHz 44-107° U
100 kHz 66-10° U
500 V; 1000 V 10 Hz; 20 Hz 24-10°° U
30 Hz; 40 Hz; 55 Hz; 25-10° U
60 Hz; 120 Hz; 300 Hz; 25-10° U
400 Hz; 500 Hz 25-10° U
1 kHz; 2 kHz; 5 kHz; 10 kHz 30-10°° U
20 kHz; 30 kHz; 50 kHz 47-107° U
70 kHz 55-10° U
100 kHz 66-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

( DAKKS

Deutsche
Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

AC voltage
measuring
instrument and

sources

ImVupto 2.2 mV

10 Hz up to 20 Hz

>20Hz up to 40 Hz

> 40 Hz up to 20 kHz
> 20 kHz up to 50 kHz
> 50 kHz up to 100 kHz
> 100 kHz up t 0300 kHz
>300 kHz up to 500 kHz
> 500 kHz up to 1 MHz

0.52 1073
0.52 1073
0.40- 1073
0.40- 1073
0.41-1073
0.46 - 103
0.55- 1073
0.60 - 1073

>22mVupto 7mV

10 Hz up to 20 Hz

>20Hz up to 40 Hz

> 40 Hz up to 20 kHz

> 20 kHz up to 50 kHz
> 50 kHz up to 100 kHz
> 100 kHz up to 300 kHz
> 300 kHz up to 500 kHz
> 500 kHz up to 1 MHz

0.22-103
0.22-1073
0.16 - 103
0.16 - 103
0.20- 103
0.22-1073
0.33-103
0.45- 1073

>7mVupto 22 mV

10 Hzup to 20 Hz

>20Hz up to 40 Hz

> 40 Hz up to 20 kHz
> 20 kHz up to 50 kHz
> 50 kHz up to 100 kHz
>100 kHz up to 300 kHz
>300 kHz up to 500 kHz
> 500 kHz up to 1 MHz

80-10°°
80-10°°
65107
751078
75107
95-10°°
0.19-1073
0.21-1073

L e N N N i T O Y O O Y i o Y R A N Y N i

U = measured value

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Electrical measurands
CalibrianandMessomility(CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage >22mVupto 70 10 Hz up to 20 Hz 70-10°° U U = measured value

measuring my >20 Hz up to 40 Hz 58107 U
instrument and > 40 Hz up to 20 kHz 35-10°° U
sources >20 kHz up to 50 kHz 35-10°° U
>50 kHz up to 100 kHz 45-10° U

>100 kHz up to 300 kHz 55-10° U

>300 kHz up to 500 kHz 0.11-103% U

> 500 kHz up to 1 MHz 0.13-103 U
>70mV up to 220 10 Hz up to 20 Hz 39-10° U
mv >20 Hz up to 40 Hz 35-10° U
> 40 Hz up to 20 kHz 25-10° U
>20 kHz up to 50 kHz 25-10° U
>50 kHz up to 100 kHz 28-10° U
> 100 kHz up to 300 kHz 42-10° U
> 300 kHz up to 500 kHz 85-10° U

>500 kHz up to 1 MHz 0.1-103% U
>220mV upto 700 10 Hz up to 20 Hz 25-10°° U
mv >20 Hz up to 40 Hz 2210 U
> 40 Hz up to 20 kHz 12-10°° U
>20 kHz up to 50 kHz 12-10°° U
>50 kHz up to 100 kHz 13-10"° U
> 100 kHz up to 300 kHz 14-10° U
>300 kHz up to 500 kHz 27-10°° U
> 500 kHz up to 1 MHz 40-10°¢ U
>700mVupto2.2V 10 Hz up to 20 Hz 20-10°° U
>20 Hz up to 40 Hz 14-10"° U
> 40 Hz up to 20 kHz 10-10°° U
>20 kHz up to 50 kHz 10- 10 U
> 50 kHz up to 100 kHz 11-10° U
> 100 kHz up to 300 kHz 11-10° U
> 300 kHz up to 500 kHz 22-10°° U
>500 kHz up to 1 MHz 68-10°° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Remarks

AC voltage
measuring
instrument and

sources

Measuring Measuring conditions / Expanded
range Procedures uncertainty of
measurement ¥

>22Vupto 7V 10 Hz up to 20 Hz 18:10° U
>20 Hz up to 40 Hz 12-10° U
> 40 Hz up to 20 kHz 11-10° U
>20 kHz up to 50 kHz 11-10"° U
>50 kHz up to 100 kHz 13-10°° U
> 100 kHz up to 300 kHz 13-10°° U
>300 kHz up to 500 kHz 30-10°% U
>500 kHz up to 1 MHz 95-10° U

>7Vupto22V 10 Hz up to 20 Hz 17-10° U
>20 Hz up to 40 Hz 1610 U

>40 Hz up to 20 kHz 11-10° U

>20 kHz up to 50 kHz 11-10° U

>50 kHz up to 100 kHz 11-10° U

> 100 kHz up to 300 kHz 25-10°° U

> 300 kHz up to 500 kHz 30-10°° U

> 500 kHz up to 1MHz 0.11-103% U

>22Vupto 70V 10 Hz up to 20 Hz 18-10° U
>20 Hz up to 40 Hz 16-10° U

> 40 Hz up to 20 kHz 15-10"° U

>20 kHz up to 50 kHz 15-10"° U

> 50 kHz up to 100 kHz 25-10°° U

> 100 kHz up to 300 kHz 25-10°° U

> 300 kHz up to 500 kHz 40-10° U

> 500 kHz up to 1 MHz 0.13-103 U
>70Vupto220V 10 Hz up to 20 Hz 19-10°° U
>20 Hz up to 40 Hz 18-10°° U
> 40 Hz up to 20 kHz 17-10° U
>20 kHz up to 50 kHz 17-10° U
> 50 kHz up to 100 kHz 3210 U
>220V up to 1000 V 10 Hz up to 20 Hz 25-10°° U
>20 Hz up to 40 Hz 27-10°° U
> 40 Hz up to 20 kHz 45-10% U
>20 kHz up to 50 kHz 45-10° U
> 50 kHz up to 100 kHz 65-10"° U

U = measured value

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Electrical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement !
AC voltage 0,01V upto 0,1V 10Hz wupto 40Hz 0.69-103U U = measured value
Measuring instruments >40Hz upto 20kHz 0.53- 103U
>20kHz upto 50kHz 0.64-103U
>50kHz upto 100 kHz 1.1-103%U
>100kHz upto 300 kHz 21-10%U
>300kHz upto 500 kHz 3.6-10°U
>500kHz upto 1MHz 5.0-103U
>0,1V upto 0,22V 10Hz wupto 40Hz 0.38-103U
>40Hz wupto 20kHz 0.16- 103U
>20kHz upto 50kHz 0.28-103U
>50kHz upto 100 kHz 0.65- 103U
>100kHz upto 300 kHz 1.1-103%U
>300kHz upto 500 kHz 1.6-103U
>500kHz upto 1MHz 33-10%U
>0,22V upto 2,2V 10Hz wupto 40Hz 0.49- 103U
>40Hz wupto 20kHz 0.09- 103U
>20kHz upto 50kHz 0.14- 103U
>50kHz upto 100 kHz 0.29- 103U
>100kHz upto 300 kHz 0.85- 103U
>300kHz upto 500 kHz 2.1-103U
>500kHz upto 1MHz 33-103U
>2,2V upto 22V 10Hz wupto 40Hz 0.45- 103U
>40Hz wupto 20kHz 0.07- 103U
>20kHz upto 50kHz 0.13- 103U
>50kHz upto 100 kHz 0.21-103%U
>100kHz upto 300 kHz 0.6-103U
>300kHz upto 500 kHz 2.0-10%U
>500kHz upto 1MHz 3.1-103%U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC voltage >22Vupto220V 10 Hz up to 40 Hz 0.47-103 U U = measured
measuring > 40 Hz up to 20 kHz 0.09-103 U value with Fluke
instruments >20kHz upto 50 kHz 0.14-103 U 5720A (ranges)
>50kHz upto 100 kHz 0.29-103 U
>220V up to 1000 V 50 Hz up to 1 kHz 85-10% U
AC voltage with 50 at discrete points
Qinput 10 Hz; 40 Hz; 100 Hz; 500 Hz 05 - 103
impedance 1 kHz; 10 kHz; 50 kHz '
100 kHz; 200 kHz; 500 kHz
1 MHz; 2 MHz; 4 MHz
3,2V
5 MHz; 8 MHz 1.1-1073
10 MHz; 15 MHz; 20 MHz 2.0-1078
26 MHz; 30 MHz; 50 MHz 3.2-10°3
10 Hz; 40 Hz; 100 Hz; 500 Hz
1 kHz; 10 kHz; 50 kHz
100 kHz; 200 kHz; 500 kHz 0.7-103
1 MHz
1V;320mV 2 MHz; 4 MHz
5 MHz; 8 MHz 1.8-10°2
10 MHz; 15 MHz; 20 MHz 3.5-107
26 MHz; 30 MHz; 50 MHz 54-1073
10 Hz; 40 Hz; 100 Hz; 500 Hz
1 kHz; 10 kHz; 50 kHz 1.3-10%
100 kHz; 200 kHz; 500 kHz
100 mV; 32 mV 1 MHz
10 mV;3.2mV 2 MHz; 4 MHz
1mV
5 MHz; 8 MHz 2.7-107
10 MHz; 15 MHz; 20 MHz 52-107
26 MHz; 30 MHz; 50 MHz 7.9-1073

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
High Voltage >1kVv to 30 kv 50 Hz 0.5-103 U U = measured value
>30 kv to 50 kV 50 Hz 0.6-103 U
AC current / DC 100 pA 10 Hz 82-10°¢ |/ I = measured value
current Transfer 20 Hz 39-107° /
30 Hz 31-10°% |/
40 Hz 34-10°% |
55 Hz 0.11-1073
400 Hz !
500 Hz; 1 kHz 63- 107 /
2 kHz 41-107% |
5 kHz; 10 kHz 39107 1
31-10°° |
300 pA 10 Hz 37-10°% |
20 Hz 34-10°¢ |/
30 Hz; 40 Hz 31-10°¢ |/
55 Hz 41-107% |
400 Hz 35-107% /
500 Hz; 1 kHz 31-10°% /
2 kHz; 5 kHz; 10 kHz 32-10°% /
1mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 31-107%/
55 Hz; 400 Hz; 500 Hz; 31-10°% /
1 kHz; 2 kHz; 5 kHz; 10 kHz 31-10°% /
3 mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 7-10°° |
55 Hz; 400 Hz; 500 Hz; 7-10°%/
1 kHz; 2 kHz; 5 kHz 7-10°%/
10 kHz 8-10°¢ /
5mA 10 Hz; 20 Hz 7-10°%/
30 Hz 6-10°¢ /
40 Hz; 55 Hz 5-10°% /
400 Hz; 500 Hz; 1 kHz; 2 kHz 4-107° |
5 kHz 6-10°¢ /
10 kHz 8-10°¢ /
10 mA 10 Hz 6-10°° |/
20 Hz; 30 Hz 5-107° |
40 Hz; 55 Hz; 400 Hz; 4-10°% |
500 Hz; 1 kHz; 2 kHz; 5 kHz; 4-10°% |
10 kHz 4-107° |

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC current / DC 20 mA; 30 mA; 50 mA 10 Hz 8-107% | | = measured value
current Transfer 20 Hz; 30 Hz; 40 Hz; 55 Hz 5-107% |/
400 Hz; 500 Hz; 1 kHz; 2 kHz 4-107° |
5 kHz; 10 kHz 5-10°¢ |/
100 mA 10 Hz 8-10°° |
20 Hz; 30 Hz; 40 Hz; 55 Hz 5-107 |
400 Hz 8-107° |/
500 Hz; 1 kHz 5-10°° |/
2 kHz 8-10°° |/
5 kHz; 10 kHz 5-10°° |/
200 mA 10 Hz 7-10°¢ |
20 Hz; 30 Hz; 40 Hz 6-10°° |
55 Hz; 400 Hz; 500 Hz 5-10°¢ |/
1 kHz 8-10°¢ |/
2 kHz; 5 kHz; 10 kHz 5-10°¢ |/
300 mA; 500 mA 10 Hz; 20 Hz; 30 Hz 6-10° |
40 Hz; 55 Hz 5-10°¢ |/
400 Hz; 500 Hz; 1 kHz; 2 kHz 4-10°¢ |/
5 kHz; 10 kHz 5-10°¢ |/
1A 10 Hz 7-10°¢ |
20 Hz; 30 Hz 6-10°° |/
40 Hz; 55 Hz 7-10° |
400 Hz; 500 Hz; 5-107% 1/
1 kHz; 2 kHz; 5 kHz; 10 kHz 9-10°¢ |/
2A 10 Hz 7-10°¢ |
20 Hz; 30 Hz 8-10°¢ |/
40 Hz; 55 Hz; 400 Hz; 7-10% |
500 Hz; 1 kHz; 2 kHz; 7-10% |
5 kHz; 10 kHz 7-10°¢ |
3A;5A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 14-10°% |
55 Hz; 400 Hz; 500 Hz; 14-10°° |
1 kHz; 2 kHz; 5 kHz; 10 kHz 14-10°° |
10A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 21-1078 |
55 Hz; 400 Hz; 500 Hz; 21-1078 |
1 kHz; 2 kHz; 5 kHz; 10 kHz 21-107°% |

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of

measurement ¥

AC/ 20A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 26-107% | | = measured value
DC current 55 Hz; 400 Hz; 500 Hz; 26-107% |
Transfer 1 kHz; 2 kHz; 5 kHz; 26-107% /
10 kHz 30-107° /
50A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 32-10°%/
55 Hz; 400 Hz; 500 Hz; 32-10°% /
1 kHz; 2 kHz; 32-10°% /
5 kHz; 10 kHz 40107/
100 A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 47 -10°° |
55 Hz; 400 Hz; 500 Hz; 47-107% |
1 kHz; 2 kHz; 5 kHz; 47-107% |
10 kHz 92-107% /
AC power 100 pA 10 Hz 83-10°% /
Sources 20 Hz 40-10°° /
30 Hz; 40 Hz 34-10°% /
55 Hz 0.11-1073/
400 Hz 64-107¢ /
500 Hz; 1 kHz; 2 kHz 42107 |
5 kHz; 10 kHz; 20 kHz; 30 kHz 33-10°% /
50 kHz 47-107% |
70 kHz; 100 kHz 77 -10°% |
300 pA 10 Hz 38-10°¢ /
20 Hz 34-10°% /
30 Hz; 40 Hz 32-10°¢ /
55Hz 42107 |
400 Hz 36-10°¢ /
500 Hz; 1 kHz; 2 kHz; 33-107°%/
5 kHz; 10 kHz; 20 kHz; 33-10°%/
30 kHz; 50 kHz 33-10°¢ /
70 kHz 52-107% /
100 kHz 0.11- 103/

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power 1mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 32-107%/ I = measured value
Sources 55 Hz; 400 Hz; 500 Hz; 32-107°%/
1 kHz; 2 kHz; 5 kHz; 10 kHz; 32-10°%/
20 kHz; 30 kHz; 50 kHz; 70 kHz 32-10°%/
100 kHz 34-10°% /
3mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 9-10°¢ /
55 Hz; 400 Hz; 500 Hz; 1 kHz; 9-107% |
2 kHz; 5 kHz 9-10°° /
10 kHz 10- 10/
20 kHz; 30 kHz; 50 kHz; 70 kHz 12-10° /
100 kHz 15-10°° /
5mA 10 Hz; 20 Hz; 30 Hz 9-107° /
40 Hz; 55 Hz; 400 Hz; 8-107% /
500 Hz; 1 kHz; 2 kHz; 5 kHz 8-10°¢ /
10 kHz 10-107¢ |
20 kHz; 30 kHz; 50 kHz; 70 kHz 12-10°° /
100 kHz 15-107 |
10 mA 10 Hz 9-10°¢ /
20 Hz; 30 Hz; 40 Hz; 55 Hz 8-107% /
400 Hz; 500 Hz; 1 kHz; 2 kHz 7-10°%/
5 kHz; 10 kHz; 20 kHz; 30 kHz 8-10°¢ /
50 kHz; 70 kHz 10- 10/
100 kHz 12-10° |
20 mA; 30 mA; 10 Hz 10- 10/
50 mA; 100 mA 20 Hz; 30 Hz; 40 Hz; 55 Hz; 8-107° /
400 Hz; 500 Hz 8-10°¢ /
1 kHz; 2 kHz; 5 kHz; 10 kHz; 8-107% /
20 kHz; 30 kHz 8-10°¢ /
50 kHz; 70 kHz 10- 10/
100 kHz 13-10°% /
200 mA 10 Hz 9-10°¢ /
20 Hz; 30 Hz; 40 Hz; 55 Hz; 8-107% /
400 Hz; 500 Hz 8-10°¢ /
1 kHz 10- 107/
2 kHz; 5 kHz; 10 kHz; 20 kHz 9-107% /
30 kHz; 50 kHz; 13-107°° |
70 kHz; 100 kHz 13-10°% J

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power 300 mA 10 Hz; 20 Hz 9-107% / | = measured value
Sources 30 Hz; 40 Hz; 55 Hz; 400 Hz; 8-107% /
500 Hz; 1 kHz; 2 kHz; 5 kHz; 8-10° |
10 kHz; 20 kHz 8-10°¢ /
30 kHz; 50 kHz 9-10°¢ /
70 kHz; 100 kHz 14-10° |
500 mA 10 Hz; 20 Hz; 30 Hz 9-10°¢ /
40 Hz; 55 Hz; 400 Hz; 500 Hz; 8-10°¢ /
1 kHz: 2 kHz; 5 kHz; 8-10°° |
10 kHz; 20 kHz 8-10°% /
30 kHz; 50 kHz 9-10°¢/
70 kHz 11-10° 1/
100 kHz 14-10° |
1A 10 Hz; 20 Hz; 30 Hz; 9-107° /
40 Hz; 55 Hz 9-10° /
400 Hz; 500 Hz 8-10°¢ /
1 kHz; 2 kHz; 5 kHz; 10 kHz 11-10° 1/
20 kHz; 30 kHz; 50 kHz 11-10° /
70 kHz 13-107° /
100 kHz 15-10° |
2A 10 Hz; 20 Hz; 30 Hz 10-107¢ |
40 Hz; 55 Hz; 400 Hz; 500 Hz 8-107% /
1 kHz; 2 kHz; 5 kHz; 10 kHz 9-10°¢/
20 kHz; 30 kHz; 50 kHz 13-10°° /
70 kHz 18-10° /
100 kHz 23-10°% /
3A 10 Hz; 20 Hz; 30 Hz 18-10° /
40 Hz; 55 Hz; 400 Hz; 17-10° |
500 Hz; 1k Hz; 2 kHz; 5 kHz; 17-10°% |
10 kHz; 20 kHz; 30 kHz 17-10° /
50 kHz 18-10° |
70 kHz 27-10°% /
100 kHz 29-10°% /

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021 Page 35 from 142



( DAKKS

Deutsche
Annex up to the accreditation certificate D-K-15070-01-01 Akkreditierungsstelle

Permanent laboratory Electrical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power 5A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 16-10°% / | = measured value

Sources 55 Hz; 400 Hz; 500 Hz; 16-10°% /

1 kHz; 2 kHz; 5 kHz; 16-107° |

10 kHz; 20 kHz; 30 kHz 16107 /

50 kHz 181075 /

70 kHz 27-107% |

100 kHz 29107 /

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power 10A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 22-10°% | | = measured value
Sources 55 Hz; 400 Hz; 500 Hz; 22-10°% |
1 kHz; 2 kHz; 5 kHz; 22-10°% 1
10 kHz; 20 kHz 22-107¢ /
30 kHz 31-107° /
50 kHz 41-107% |
70 kHz 511078/
100 kHz 76-107° |
20A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 27-107¢ |
55 Hz; 400 Hz; 500 Hz; 27-107¢ |
1 kHz; 2 kHz; 5 kHz; 10 kHz 27-10°% |
20 kHz; 30 kHz 31-107° /
50 kHz 46-107 |
70 kHz 0.13-107/
100 kHz 0.17- 1073/
50A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 33-10°° /
55 Hz; 400 Hz; 500 Hz; 33-10°° /
1 kHz; 2 kHz; 33-107¢/
5 kHz; 10 kHz 40-1078 |
100 A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 48-107° |
55 Hz; 400 Hz; 500 Hz; 48-1078 |
1 kHz; 2 kHz; 5 kHz; 48-10°% |
10 kHz 93107 /

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Electrical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power 100 pA 10 Hz 83-10°%/ I = measured value
Measuring instruments 20 Hz 40-107% |
30 Hz; 40 Hz 34-10°% /
55 Hz 0.11-1073/
400 Hz 641075/
500 Hz; 1 kHz; 2 kHz; 42-107% |
5 kHz; 10 kHz 42-107% |
300 pA 10 Hz 38-10°% /
20 Hz 34-10°% /
30 Hz; 40 Hz 32-10°%/
55 Hz 42-107% |
400 Hz 36-10°% /
500 Hz; 1 kHz 32-10°%/
2 kHz; 5 kHz; 10 kHz 33-10°% /
1mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 32-10°% /
55 Hz; 400 Hz; 500 Hz; 1 kHz; 32-10°% 4
2 kHz; 5 kHz; 10 kHz 32-10°% /
3 mA; 5 mA 10 Hz; 20 Hz; 30 Hz; 40 Hz; 10-10°° /
55 Hz; 400 Hz; 500 Hz; 10-10°° /
1 kHz; 2 kHz; 5 kHz 10-10°° /
10 kHz 11-10°¢ /
10 mA 10 Hz 9-10°/
20 Hz; 30 Hz; 40 Hz; 55 Hz; 8-107% /
400 Hz; 500 Hz; 1 kHz; 2 kHz; 8-107° /
5 kHz; 10 kHz 8-107 |

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Electrical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement !
AC power 20 mA; 30 mA; 10 Hz 10-10°% / | = measured value
Measuring instruments 50 mA; 100 mA 20 Hz; 30 Hz; 400 Hz; 55 Hz; 8-107% /
400 Hz; 500 Hz; 1 kHz; 2 kHz 8-10°° |
5 kHz; 10 kHz 9-10°¢/
200 mA; 300 mA; 500 mA 10 Hz 10- 10 J
20 Hz; 30 Hz; 40 Hz, 55 Hz; 9-10°¢ /
400 Hz; 500 Hz; 1 kHz; 2 kHz; 9-10°¢ /
5 kHz; 10 kHz 9-10°%/
1A;2A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 11-107° /
55 Hz, 400 Hz; 500 Hz; 11-10° 1/
1 kHz; 2 kHz; 5kHz; 10 kHz 11-107° /
3A;5A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 18-10° |
55 Hz; 400 Hz; 500 Hz; 18-10° |
1 kHz; 2 kHz; 5kHz; 10 kHz 18-10°° /
10A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 22-107% |
55 Hz; 400 Hz; 500 Hz; 22-10°% /
1 kHz; 2 kHz; 5kHz; 10 kHz 22-10°% /
20A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 27-10°% /
55 Hz; 400 Hz; 500 Hz; 27-10°% |
1 kHz; 2 kHz; 5kHz; 27-107% |
10 kHz 31-10°% /
50A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 33-10°% /
55 Hz; 400 Hz; 500 Hz; 33-10°% /
1 kHz; 2 kHz; 33-10°% /
5 kHz; 10 kHz 40-107° /
100 A 10 Hz; 20 Hz; 30 Hz; 40 Hz; 48 -107¢ |
55 Hz; 400 Hz; 500 Hz; 48 -107¢ |
1 kHz; 2 kHz; 5 kHz; 48 -107% |
10 kHz 93-10°¢ /

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Electrical measurands

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement !
AC power 100 pA up to 1 mA 10 Hzup to 40 Hz 120- 107/ I = measured value
Sources and measuring > 40 Hz up to 1 kHz; 160- 107 |
instruments
(ranges) > 1 kHz up to 10 kHz; 60-107¢ /
>1mAuptol0mA 10 Hzup to 40 Hz 46107 |
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>10mAuptolA 10 Hzup to 40 Hz 17-10°°% J
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>1Auptol0A 10 Hzup to 40 Hz 32-10°% /
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>10Aupto20A 10 Hzup to 40 Hz 39-10°% /
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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calibration item
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Remarks

AC power sources and >20Aupto 100 A 10 Hz up to 40 Hz 69-10° | I = measured value
measuring instruments > 40 Hz up to 1 kHz; 69-10°¢ |/
(ranges) >1 kHz up to 10 kHz; 0.17-1073 /

AC current strength 0.1 mAupto0.2 mA 10 Hzupto 40 Hz 0.40-1073 | | = measured
(ranges) >40Hz upto 1kHz 0.21-1073/ value with Fluke
Measuring >1kHz upto 5kHz 0.40- 1073 / 5720A
instruments >5kHz upto 10kHz 1.7-1073% /

>0.2mAupto2.2mA 10 Hz up to 40 Hz 0.44- 1073 |
>40Hz upto 1kHz 0.30- 1073/

>1kHz upto 5kHz 0.72-1073 |/

>5kHz upto 10kHz 42-1073

>2.2mAupto22mA 10 Hz up to 40 Hz 0.44 - 1073 |
>40Hz upto 1kHz 0.30- 1073 |

>1kHz upto 5kHz 0.46-1073 |

>5kHz upto 10kHz 35-103% 1/

>22 mA up to 220 mA 10 Hz up to 40 Hz 0.44 - 1073 |
>40Hz upto 1kHz 0.25- 1073/

>1kHz upto 5kHz 0.37-1073/

>5kHz upto 10kHz 1.6-1073% /

>220mAupto2.2 A 20 Hz up to 1 kHz 0.43-1073 |
>1kHz upto 5kHz 0.84-1073 |

>5kHz upto 10kHz 7.6-1073 |

>22Aupto20A 40 Hz up to 5 kHz 0.81-103/1.2mA I = measured value
with Fluke 5220 A

AC power 0.1mAuptolA 40 Hz up to 5 kHz 2-10731 I = measured value
Sources with HP3458A

Alternating current I1mAupto2.2A 40Hz upto 5kHz 2-1073 I = measured value
Current clamps >2.2A upto A 40Hz upto 5kHz 3-107% )

>20A upto 800A 40Hz upto 65Hz 4-1073
AC current 1A upto 120A 40 Hz up to 850 Hz 0.16-1073 |
Current transformer 1A upto 120A > 850 Hz up to 2 kHz 0.47 - 1073 |
>120A upto 600A 40 Hz up to 400 Hz 0.52-1073 /
>120A upto 1000A 40 Hz up to 65 Hz 0.6-1073 /

Resistance ratio 0.16 up to 6.3 Direct and 0.2-10°® Uncertainty of

AC/DC measuring
bridges

alternating current up up

to 400 Hz

measurement
means here

Absolute value

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Phase angle 0°; 30°; 60°; 75°; 90°; 150°; UREF /usic Usic: Signal voltage
between voltage 180°; 270°; 300° 50 mV /50 mV Urer: Reference voltage
Measuring instruments Measurement frequency: For discrete measured

and sources

10 Hz; 40 Hz; 55 Hz; 400 Hz;

1 kHz 0,005°
5 kHz; 10 kHz; 50 kHz 0,008°
100 kHz 0,020°
0°; 30°; 60°; 75°; 90°; 150°; UREF /usic
180°; 270°; 300° 0.5V/05V
1V/1V
08V/1V
1v/05V
wov/10Vv
Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz 0,005°
1 kHz; 5 kHz 0,005°
10 kHz 0,007°
50 kHz 0,008°
100 kHz 0,009°
0°; 30°% 60°; 75°; 90°; 150°; UREF /usic
180°; 270°; 300° 100V /100V
Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz 0,005°
1 kHz; 5 kHz 0,005°
10 kHz 0,007°
50 kHz 0,008°
100 kHz 0,030°
0°; 30°; 60°; 75°; 90°; 150°; UREF Jusic
180°; 270°; 300° 1V/0.05 V
0Vv/1v
iv/iov
100 V/1V
1V/100V
Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz 0,009°
1 kHz; 5 kHz 0,009°
10 kHz 0,020°
50 kHz 0,030°
100 kHz 0,070°

values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Phase angle UREF /usic Usic: Signal voltage
between tensions 0.05Vupto0.5V Urer: Reference voltage
Measuring instruments Measurement frequency: Measuring ranges
and sources
10 Hz up to 1 kHz 0,006°
> 1 kHz up to 50 kHz 0,010°
> 50 kHz up to 100 kHz 0,025°
UREF /usic
>0.5Vupto10V
Measurement frequency:
10 Hz up to 5 kHz 0,006°
> 5 kHz up to 100 kHz 0,015°
UREF /usi
180° upto 180° >10V up to 100 V
Measurement
frequency:
10 Hz up to 5 kHz 0,006°
> 5 kHz up to 50 kHz 0,010°
> 50 kHz up to 100 kHz 0,035°
UREF /usic
>100V upto 630V
Measurement frequency:
10 Hz up to 2.5 kHz 0,008°
> 2.5 kHz up to 5 kHz 0,03°
> 5 kHz up to 10 kHz 0,04°
> 10 kHz up to 20 kHz 0,05°
> 20 kHz up to 50 kHz 0,1°
> 50 kHz up to 100 kHz 0,2°

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Phase angle UREF /usic Usic: Signal voltage
between current and 1 mA up to 2 A/0.05 V up to 100 Urer: Reference voltage
\%
Voltage Measurement frequency: Measuring ranges
Sources 10 Hz up to 1 kHz 0,009°
> 1 kHz up to 10 kHz 0,045°
> 10 kHz up to 100 kHz 0,50°
UREF /usic
>2Aupto20A/1Vupto 100
\%
Measurement frequency:
-180° up to 180°
10 Hz up to 1 kHz 0,02°
> 1 kHz up to 10 kHz 0,1°
> 10 kHz up to 100 kHz 1,0°
UREF /usic
>20Aupto100A /1V upto
100V
Measurement frequency:
10 Hz up to 1 kHz 0,025°
> 1 kHz up to 10 kHz 0,20°
> 10 kHz up to 100 kHz 2,0°
Phase angle UREF /usic
between current and 1 mA up to 2 A/0.05 V up to 100
\%
Voltage Measurement frequency:
Measuring instruments 10 Hz up to 1 kHz 0,009°
> 1 kHz up to 10 kHz 0,045°
UREF /usic
>2Aupto20A/1Vupto 100
\%
-180° up to 180° Measurement frequency:
10 Hz up to 1 kHz 0,02°
> 1 kHz up to 10 kHz 0,1°
UREF /usic
> 20A up to 100A /1V up to
100v
Measurement frequency:
10 Hz up to 1 kHz 0,025°
0,20°

> 1 kHz up to 10 kHz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

( DAKKS

Deutsche
Akkreditierungsstelle

Expanded
uncertainty of
measurement ¥

Remarks

Phase angle
between current and

Voltage

Sources

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1 mA/0.0 5V
1 mA/0.5V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,007°
0,02°
0,08°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1mA/1V
10 mA/1V
20 mA/1V
50 mA/1V
100 mA/1V
200 mA/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,005°
0,010°
0,070°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/1V
1A/1V
2A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,006°
0,040°
0,40°

Usic: Signal voltage
Urer: Reference voltage

For discrete measured
values
and frequencies

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

SA/1V
10 A/1V
20A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,010°
0,090°
0,90°

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Remarks

Phase angle
between current and

Voltage

Sources

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50A/1V
100 A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,020°
0,15°
1,5°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1mA/10V
10 mA/10V
20 mA/10V
50 mA/10 V
100 mA/10
200 mA/10 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,006°
0,020°
0,080°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/10 V
1A/10V
2A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,007°
0,040°
0,40°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

5A/10V
10 A/10V
20 A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,015°
0,09°
0,90°

Usic: Signal voltage
Urer: Reference voltage

For discrete measured
values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Remarks

Phase angle
between current and

Voltage

Sources

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50 A/10V
100 A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,020°
0,15°
1,5°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1 mA/100 V
10 mA/100 V
20 mA/100 V
50 mA/100 V
100 mA/100 V
200 mA/100 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,008°
0,025°
0,09°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/100 V
1 A/100V
2 A/100V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,007°
0,04°
0,40°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

5A/100V
10 A/100 V
20 A/100V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,015°
0,09°
0,90°

Usic: Signal voltage
Urer: Reference voltage

For discrete measured
values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

( DAKKS
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Expanded
uncertainty of
measurement

Remarks

Phase angle
between current and

Voltage

Sources

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50 A/100 V
100 A/100 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz
50 kHz; 100 kHz

0,020°
0,15°
1,5°

Phase angle
between current and

Voltage

Measuring instruments

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1 mA/0.05V
1 mA/0.5V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,007°
0,02°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1mA/1V
10 mA/1V
20 mA/1V
50 mA/1V
100 mA/1V
200 mA/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,005°
0,010°

0°; 30°%; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/1V
1A/1V
2A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,006°

0,040°

Usic: Signal voltage
Urer: Reference voltage

For discrete measured
values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /

Procedures

Expanded
uncertainty of
measurement

Remarks

Usic: Signal voltage

Phase angle

between current and

Voltage

Measuring instruments

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

S5A/1V
10 A/1V

20A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,010°
0,090°

Urer: Reference voltage

For discrete measured
values
and frequencies

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50A/1V
100 A/1V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,020°
0,15°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1 mA/10V
10 mA/10 V
20 mA/10V
50 mA/10 V
100 mA/10 V
200 mA/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,006°
0,020°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/10 V
1A/10V
2A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

0,007°

0,040°

5 kHz; 10 kHz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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calibration item

( DAKKS

Deutsche
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

Phase angle
between current and

Voltage

Measuring instruments

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

5A/10V
10A/10V

20A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,015°
0,09°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50 A/10V
100 A/10V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,020°
0,15°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

1 mA/100 V
10 mA/100 V
20 mA/100 V
50 mA/100 V
100 mA/100 V

200 mA/100 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,008°
0,025°

Usic: Signal voltage
Urer: Reference voltage

For discrete measured
values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

Phase angle
between current and

Voltage

Measuring instruments

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

500 mA/100 V
1A/100V

2 A/100V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,007°

0,04°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

5A/100V
10 A/100 V
20 A/100 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,015°

0,09°

0°; 30°; 60°; 75°; 90°; 150°;
180°; 270°; 300°

Urer / Usic

50 A/100 V
100 A/100 V

Measurement frequency:
10 Hz; 40 Hz; 55 Hz; 400 Hz;
1kHz

5 kHz; 10 kHz

0,020°

0,15°

Usic: Signal voltage

Urer: Reference voltage

For discrete measured

values
and frequencies

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Inductance 100 pH 1 kHz; 10 kHz 0.3-103
1 kHz 65-10°
Inductance meters 1mH 10 kHz 0.15 - 10°3
Sources 10 mH 1 kHz 55-10°°
Decade Standards 10 kHz 0.16 - 1073
100 mH 1 kHz 65-10°°
10 kHz 0.21- 1073
1H 100 Hz 0.1-1073
1 kHz 70-10°®
10H 100 Hz 0.2-1073
1 kHz 0.2-1073
Inductance 0.1 mHuptolmH 1 kHz up to 10 kHz 5.5-107
Inductance meters, >1mH upto10 mH 1 kHz up to 10 kHz 1.5-1073
Sources >10 mH up to 100 mH 1 kHz up to 10 kHz 0.4-1073
>0.1Hupto1H 1 kHz 0.4-107
>1Hupto10H 100 Hz up to 1 kHz 1.5- 107
Capacitance 1pF 50 Hz 6-107°
Capacitance meters 100 Hz 25-107
Decadic standards 1 kHz 03-107
10 kHz 0.2-1073
100 kHz; 400 kHz; 1 MHz 3.5-1073
10 pF 50 Hz 0.6-107
100 Hz 0.4-1073
1 kHz 35-10°®
10 kHz 40-10°°
100 kHz; 400 kHz 5010
1 MHz 85-10°
100 pF 50 Hz 80-10°
100 Hz 40-10°®
1 kHz; 10 kHz 20-10°®
100 kHz 35-10°®
400 kHz 65107
1 MHz 0.35- 1073
1nF 50 Hz 25-107®
100 Hz 15-10°®
1 kHz 10-10°®
10 kHz 20-10°®
100 kHz 5510
400 kHz 0.45- 103
1 MHz 3-10°
10 nF 50 Hz; 1 kHz 25-10°®
100 Hz; 10 kHz 35107
100 nF 50 Hz; 10 kHz 35-10°°
100 Hz 5510
1 kHz 25-10°°
1uF 50 Hz 40-10°®
100 Hz 70-10°®
1 kHz 35-10°
10 kHz 5510
10 uF 50 Hz; 100 Hz; 1 kHz 0,2-10-3
10 kHz 0,4-10-3

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Capacity 10 pF upto 100 pF 50Hz up 1 kHz 2.3-107% C0.016 pF | C=measured value
Sources, measuring >1kHz upto 10kHz 2.7+ 107 C0.009 pF
instruments, Standards >10kHz up 100 kHz 10-107° €0.010 pF
>100kHz upto 400 kHz 18- 10°° €0.010 pF
>400kHz upto 1MHz 0.29 - 1072 €0.019 pF
up to
>100 pF upto 1nF S50Hz until 1kHz 2.2-107° C0.11 pF
>1kHz until 100 kHz 3.1-10°° C0.12 pF
>100 kHz until 400 kHz 0.42 - 1072 C0.11 pF
>400kHz upto 1MHz 3.1 -1073C0.46 pF
>1nF upto 10nF 50Hz upto 1kHz 2.5+10°° C2.0pF
>1kHz upto 10kHz 23 -10% C2.2pF
>10 nF upto 100 nF 50Hz upto 1kHz 4.7-10° C24pF
>1kHz upto 10kHz 3.2 -107° C16pF
>100 nF upto 1pF 50Hz upto 100Hz 2.9-107° C0.31nF
>100Hz upto 1kHz 9.5-10"° C0.17 nF
>1 kHz 10 kHz 9.7 -107° €0.09 nF
>1 pF upto 10pF 50Hz upto 100 Hz 1.9 - 107 €0.0001 pF
>100Hz upto 1kHz 1.1+ 1074 C0.0013 pF
> 1 kHz 10 kHz 2.1-107*€0.0032 pF
Capacity 190 pF upto <400 pF 10Hz upto 10kHz 4-103C8pF With 5520A / 5522A
Measuring instruments (400 pF upto <1.1nF 10Hz upto 10kHz 4.5-102C8pF
1.1 nF upto <3.3nF 10Hz upto 3kHz 4.0-102C8pF
3.3 nF upto <11nF 10Hz upto 1kHz 2.5-103C8pF
11nF upto <33nF 10Hz upto 1kHz 2.5+ 107 C80pF
33nF upto <110nF 10Hz upto 1kHz 2.5+ 107 C80 pF
110nF upto <330nF 10Hz upto 1kHz 45-103C
330nF upto <1.1pF 10Hz upto 600 Hz 45-103C
1.1uF upto <3.3pF 10Hz wupto 300Hz 45-103C
33uF upto <11pF 10Hz upto 150Hz 45-103C
11uF upto <33uF 10Hz upto 120Hz 6.0-1073C

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Capacity 33uF upto <110puF 10 Hz up to 80 Hz 6.5-1073C C = measured value
Measuring instruments 110 pF upto <330 pF DC upto 50 Hz 6.0-103C
330 uF upto <1l.1mF DC upto 20 Hz 6.0-103%C
1.1mF upto <3.3mF DC upto 6Hz 6.0-103C
33mF upto <11mF DC upto 2Hz 6.0-103C
11mF upto <33mF DC upto 200.6 8.0-103C
33mF upto 110 mfF Hz 11-103C
DC wupto 0,2Hz
DC capacitance 1uF upto 70pF DC method 2.6-1073
Sources, measuring >70uF upto 200 pF 0.55- 1073
instruments
>200uF upto 110 mF 0.30- 103
Bridge voltage: 5V Calibration of 350 Q
Voltage ratio bridge standards and
+2 mV/V Measuring frequency 225 Hz 0.04 pv/v the associated
Measuring frequency 600 Hz 0.05 pv/v indicators
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 2,5V at discrete points in
+2mV/V 10% increments
Measuring frequency 225 Hz 0.05 puv/v
Measuring frequency 600 Hz 0.05 puv/Vv
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 5V
+5mV/V
Measuring frequency 225 Hz 0.15 uv/v
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 5V
+10 mV/V
Measuring frequency 225 Hz 0.10 uv/v
Measuring frequency 4.8 kHz 0.30 uv/v
Bridge voltage: 2,5V
+5mV/V
Measuring frequency 225 Hz 0.1 pv/v
Measuring frequency 600 Hz 0.1 pv/v
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 2,5V
+10 mV/V Measuring frequency 225 Hz 0.4 pv/v
Measuring frequency 600 Hz 0.4 pv/v
Measuring frequency 4.8 kHz 0.4 pv/v
Bridge voltage: 1V
+10 mV/V
Measuring frequency 600 0.40 pv/V

Hz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Voltage ratio Bridge voltage: 1V Calibration of 350 Q
+20 mV/V bridge standards and
Measuring frequency 4.8 kHz 0.60 puv/Vv the associated
Bridge voltage: 1V indicators
+100 mV/V
Measuring frequency 4.8 kHz 5.0 uv/v at discrete points in
Bridge voltage: 2,5V 10% steps
+100 mV/V Measuring frequency 4.8
kHz 5.0 pv/NV
Voltage ratio DC DC voltage bridge
voltage Bridge voltage:
standards omv/V 0.4 pv/v
-2mV/V upto 2 mV/V 0.35 uv/v
-5mV/V upto 5mV/V 0,5V 0.35 uv/v
-10mV/V upto 10 mV/V 0.35 uv/v
-20mV/V upto 20 mV/V 0.35 uv/v
-100 mV/V up to 100 0.35 uv/v
mV/V
DC voltage
Bridge voltage:
0mv/V 0.2 pv/v
-2mV/V upto 2 mV/V 0.15 uv/v
-5mV/V upto 5mV/V 1,0V 0.15 uv/v
-10mV/V upto 10 mV/V 0.15 uv/v
-20mV/V upto 20 mV/V 0.15 uv/v
-100 mV/V up to 100 0.25 uv/v
mV/V
Voltage ratio DC DC voltage bridge
voltage Bridge voltage:
standards 0mVv/V 0.1 pv/v
-2mV/V upto 2mV/V 0.07 uv/v
-5mV/V upto 5mV/V 2,5V 0.07 uv/v
-10mV/V upto 10 mV/V 0.07 uv/v
-20mV/V upto 20 mV/V 0.07 uv/v
-100 mV/V up to 100 0.20 uv/v
mV/V
DC voltage
Bridge voltage:
0mVv/V 0.04 uv/v
-2mV/V upto 2mV/V 0.035 pv/v
-5mV/V upto 5mV/V 50V 0.035 pv/v
-10mV/V upto 10 mV/V 0.035 pv/v
-20mV/V upto 20 mV/V 0.045 pv/v
-100 mV/V up to 100 0.15 uv/v
mV/V

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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calibration item range Procedures uncertainty of
measurement
Voltage ratio DC DC voltage bridge
voltage Bridge voltage:
standards omv/V 0.025 uv/v
-2mV/V upto 2 mV/V 0.025 puv/v
-5mV/V upto 5mV/V 7,5V 0.025 puv/v
-10mV/V upto 10 mV/V 0.025 puv/v
-20mV/V upto 20 mvV/V 0.04 pv/v
-100 mV/V up to 100 0.15 uv/v
mV/V
DC voltage
Bridge voltage:
0mv/V 0.02 uv/v
-2mV/V upto 2mV/V 0.015 pv/Vv
-5mV/V upto 5mV/V 10,0V 0.020 pv/Vv
-10mV/V upto 10 mV/V 0.025 uv/v
-20mV/V upto 20 mV/V 0.035 pv/v
-100 mV/V up to 100 0.075 pv/v
mV/V
Voltage ratio DC voltage DC voltage bridge With K148
bridges, measuring voltage:
instruments, -2mV/V upto 2 mV/V 0.35 uv/v
measuring amplifiers -5mV/V upto 5mV/V 0,5V 0.35 uv/v
-10mV/V upto 10 mV/V 0.40 uv/v
-20mV/V upto 20 mV/V 0.55 uv/v
-100 mV/V up to 100 2.5 uv/v
mV/V
DC voltage
Bridge voltage:
22mV/V upto 2mV/V 0.20 pV/vV
-5mV/V upto 5mV/V 1V 0.20 uv/v
-10mV/V upto 10 mV/V 0.30 uv/v
-20mV/V upto 20 mV/V 0.50 uv/v
-100 mV/V up to 100 2.5 pv/v
mV/V
DC voltage
Bridge voltage:
-2mV/V upto 2 mV/V 0.10 pv/v
-5mV/V upto 5mV/V 2.5V;5V;7.5V;10V 0.15 uv/v
-10mV/V upto 10 mV/V 0.25 uv/v
-20mV/V upto 20 mV/V 0.45 uv/v
-100 mV/V up to 100 2.5 pv/v
mV/V

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
ACactive 1mA/0.05V // 10 Hz up to 10 P = AC active power
power KHz
Sources and measuring 50.0 uWw Phase angle: 0 ° 0,2-1073p Discrete points for
instruments
(discrete points) 43.3 pw Phase angle: 30 ° 0,310 Current, voltage and
25.0 pw Phase angle: 60 ° 0,8-1073p Phase angle
12.9 yWw Phase angle: 75 ° 2,0-107%P
1mA/0.5V//10Hzupto 10
kHz
500 pW Phase angle: 0 °° 0,2-1073p
433 uw Phase angle: +30 ° 0,2-1073p
250 pW Phase angle: +60 ° 0,4-1073P
129 uw Phase angle: 75 ° 0,7-1073%p
1mA/1V// 10 Hz up to 10 kHz
1.0 mW Phase angle: 0° 0,1-1073pP
0.9 mw Phase angle: +30 ° 0,2-1073p
0.5 mwW Phase angle: +60 ° 0,4-1073P
0.3 mw Phase angle: 75 ° 0,8-1073p
10 mA / 1V // 10 Hz up to 10 kHz
10.0 mW Phase angle: 0 ° 0,1-1073p
8.7 mW Phase angle: +30 ° 0,2-1073p
5.0 mw Phase angle: 60 ° 0,4-107%P
2.6 mW Phase angle: +75 ° 0,8-1073P
20 mA/ 1V // 10 Hz up to 10 kHz
20.0 mW Phase angle: 0 °° 50-107%P
17.3 mW Phase angle: +30 ° 0,2-1073pP
10.0 mW Phase angle: +60 ° 0,4-1073pP
5.2 mW Phase angle: 75 ° 0,8-1073p
50mA / 1V //10 Hz up to 10 kHz
50.0 mW Phase angle: 0° 50-107%P
47.3 mW Phase angle: £30 ° 0,2-1073p
25.0 mW Phase angle: +60 ° 0,4-1073P
12.9 mW Phase angle: 75 ° 0,8-1073p
100 mA /1V // 10 Hz up to 10
kHz
100.0 mW Phase angle: 0 ° 50-107%P
86.6 mW Phase angle: +30 ° 0,2-1073p
50.0 mW Phase angle: 60 ° 0,4-1073pP
25.9 mw Phase angle: 75 ° 0,8-1073p

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
ACactive 200 mA / 1V // 10 Hz up to 10 P = AC active power
power KHz
Sources and measuring 200.0 mW Phase angle: 0° 50-107%P Discrete points for
instruments
(discrete points) 173.2 mW Phase angle: +30 ° 0,2-1073p Current, voltage and
100.0 mW Phase angle: 60 ° 0,4-1073%p Phase angle
51.8 mW Phase angle: 75 ° 0,8-1073p
500mA/1V//10Hzupto 10
kHz
500.0 mW Phase angle: 0 ° 50-107%P
433.0 mW Phase angle: +30 ° 0,5-1073P
250.0 mW Phase angle: +60 ° 2,0-1073p
129.4 mW Phase angle: 75 ° 3,0-1073P
1A/1V//10Hz upto 10 kHz
1,0 W Phase angle: 0 ° 50-107¢p
09W Phase angle: +30 ° 0,5-1073p
05W Phase angle: 60 ° 2,0-107%P
0,3W Phase angle: £75 ° 3,0-1073pP
2A/1V//10Hz up to 10 kHz
2,0W Phase angle: 0°° 50-10°%P
1,7W Phase angle: 30 ° 0,5-1073P
1,0W Phase angle: 60 ° 2,0-107%P
0,5W Phase angle: £75 ° 3,0-1073pP
S5A/1V//10Hz up to 10 kHz
50W Phase angle: 0 ° 50-107¢p
43 W Phase angle: +30 ° 1,0-107%P
2,5W Phase angle: +60 ° 4,0-103pP
1,3W Phase angle: +75 ° 8,0-1073p
10A/ 1V // 10 Hz up to 10 kHz
10,0 W Phase angle: 0 ° 50-107¢p
8,7W Phase angle: +30 ° 1,0-10°%P
50W Phase angle: +60 ° 4,0-1073p
2,6 W Phase angle: +75 ° 8,0-1073p
20A/1V// 10 Hz up to 10 kHz
20,0 W Phase angle: 0° 50-10°¢P
17,3 W Phase angle: +30 ° 1,0-107°%P
100w Phase angle: 60 ° 4,0-1073p
52 W Phase angle: 75 ° 8,0-1073pP

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
sg;ztrive 50 A/ 1V //10Hz up to 10 kHz P = AC active power
Sources and measuring 50,0 W Phase angle: 0 ° 0,3-1073P Discrete points for
instruments
(discrete points) 433 W Phase angle: 30 ° 3,0-10°P Current, voltage and
250w Phase angle: +60 ° 6,0 -1073P Phase angle
12,9W Phase angle: 75 ° 10-103P
100A/1V//10Hz up to 10 kHz
100,0 W Phase angle: 0° 0,310
86,6 W Phase angle: +30 ° 3,0-1073p
50,0 W Phase angle: +60 ° 6,0-1072P
25,9 W Phase angle: 75 ° 10-103P
1mA/10V // 10 Hz up to 10 kHz
10.0 mW Phase angle: 0 °° 0,1-1073p
8.7 mW Phase angle: +30 ° 0,3-1073P
5.0 mW Phase angle: +60 ° 0,7-1073pP
2.6 mW Phase angle: 75 ° 2,0-10°%P
10mA /10V // 10 Hz up to 10
kHz
100.0 mW Phase angle: 0 °° 50-10°%P
86.6 mW Phase angle: +30 ° 0,3-1073p
50.0 mW Phase angle: +60 ° 0,7-1073p
25.9 mwW Phase angle: 75 ° 2,0-107%P
20mA / 10V // 10 Hz up to 10
kHz
200.0 mW Phase angle: 0° 50-107¢p
173.2 mwW Phase angle: +30 ° 0,3-1073p
100.0 mW Phase angle: +60 ° 0,7-1073P
51.8 mW Phase angle: +75 ° 2,0-10°%P
50mA /10V // 10 Hz up to 10
kHz
500.0 mW Phase angle: 0° 50-107¢p
433.0 mW Phase angle: +30 ° 0,5-1073p
250.0 mw Phase angle: +60 ° 1,0-107%P
129.4 mW Phase angle: £75 ° 2,0-10°%P
100 mA /10V // 10 Hz up to 10
kHz
1,0 W Phase angle: 0° 50-107¢p
0,9W Phase angle: +30 ° 0,5-1073pP
05W Phase angle: 60 ° 1,0-10°%P
0,3W Phase angle: 75 ° 2,0-10°%P

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
ﬁsma/;:trive 200 mA /10 \1/0/{<§(z) Hzupto P = AC active power
Sources and measuring 20w Phase angle: 0 ° 50-107°%P Discrete points for
instruments
(discrete points) 1,7wW Phase angle: 30 ° 0,5-1073P Current, voltage and
0w Phase angle: +60 ° 1,0-10°%P Phase angle
0,5W Phase angle: +75 ° 2,0-1073P
1A/10V // 10 Hz up to 10 kHz
10,0 W Phase angle: 0° 50-1075P
8,7 W Phase angle: +30 ° 0,5-1073p
50w Phase angle: +60 ° 2,0-107P
2,6 W Phase angle: 75 ° 3,0-1073p
2A/10V// 10 Hz up to 10 kHz
20,0 W Phase angle: 0 °° 50-107°¢P
17,3 W Phase angle: +30 ° 0,5-1073P
10,0wW Phase angle: +60 ° 2,0-10°%P
52W Phase angle: +75 ° 3,0-1073p
5A/10V // 10 Hz up to 10 kHz
50,0 W Phase angle: 0° 50-107¢p
43,3 W Phase angle: +30 ° 1,0-107%P
250w Phase angle: 60 ° 3,0-107%P
12,9W Phase angle: 75 ° 7,0-1073pP
10A/10V// 10 Hz up to 10 kHz
100,0 W Phase angle: 0 °° 50-107°¢P
86,6 W Phase angle: +30 ° 1,0-1073p
50,0 W Phase angle: 60 ° 3,0-1073p
25,9 W Phase angle: 75 ° 7,0-1073pP
20A/10V// 10 Hz up to 10 kHz
200,0 W Phase angle: 0° 50-107¢p
173,2W Phase angle: £30 ° 1,0-107°%P
100,0 W Phase angle: +60 ° 3,0-1073pP
51,8 W Phase angle: +75 ° 7,0-1073p
50A/10V // 10 Hz up to 10 kHz
500,0 W Phase angle: 0 ° 0,2-1073pP
433,0 W Phase angle: +30 ° 2,0-10°%P
250,0 W Phase angle: 60 ° 5,0-1073p
129,4 W Phase angle: +75 ° 1,0-1072P

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC active 100A/10V // 10Hz upto 10 P = AC active power
power KHz
Sources and measuring 1000,0 W Phase angle: 0° 0,2-1073p Discrete points for
instruments
(discrete points) 866,0 W Phase angle: +30 ° 2,0-107%P Current, voltage and
500,0 W Phase angle: +60 ° 5,0-1073P Phase angle
258,8 W Phase angle: 75 ° 1,0-10-2P
1mA/100V // 10 Hz up to 10
kHz
100.0 mW Phase angle: 0 °° 50-10°%P
86.6 mW Phase angle: +30 ° 0,3-1073P
50.0 mw Phase angle: 60 ° 0,8-1073pP
25.9 mW Phase angle: 75 ° 2,0-10°%P
10 mA / 100V // 10 Hz to
10 kHz
1,0 W Phase angle: 0° 50-1075P
0,9W Phase angle: +30 ° 0,5-1073pP
05W Phase angle: +60 ° 1,0-107%P
0,3W Phase angle: 75 ° 2,0-10°%P
20mA / 100V // 10 Hz to
10 kHz
2,0wW Phase angle: 0 °° 50-107°¢P
1,7W Phase angle: +30 ° 0,5-1073p
0w Phase angle: +60 ° 1,0-107°%P
0,5W Phase angle: 75 ° 2,0-10°%P
50 mA / 100V // 10 Hz to
10 kHz
50W Phase angle: 0° 50-107%P
43 W Phase angle: +30 ° 0,5-1073p
25W Phase angle: +60 ° 1,0-107°%P
1,3W Phase angle: 75 ° 2,0-10°%P
100 mA / 100V // 10 Hz to
10 kHz
10,0 W Phase angle: 0° 50-107¢p
8,7W Phase angle: +30 ° 0,5-1073pP
50w Phase angle: 60 ° 1,0-10°%P
2,6 W Phase angle: 75 ° 2,0-10°%P
200 mA / 100V // 10 Hz to
10 kHz
20,0 W Phase angle: 0° 50-10°¢P
17,3 W Phase angle: +30 ° 0,5-1073p
100w Phase angle: 60 ° 1,0-107%P
5,2 W Phase angle: 75 ° 2,0-10°%P

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC active 1A/100V // 10 Hz up to 10 kHz P = AC active power
power
Sources and measuring 100,0 W Phase angle: 0 ° 50-107°%P Discrete points for
instruments
(discrete points) 86,6 W Phase angle: 30 ° 0,5-1073P Current, voltage and
50,0wW Phase angle: +60 ° 2,0-1073P Phase angle
25,9 W Phase angle: 75 ° 3,0-1073P
2A/100V // 10 Hz up to 10 kHz
200,0 W Phase angle: 0° 50-1075P
173,2 W Phase angle: £30 ° 0,5-1073p
100,0 W Phase angle: +60 ° 2,0-107P
51,8 W Phase angle: 75 ° 3,0-1073p
5A/100V // 10 Hz up to 10 kHz
500,0 W Phase angle: 0 °° 50-107°¢P
433,0 W Phase angle: +30 ° 1,0-107%P
250,0 W Phase angle: +60 ° 3,0-1073pP
129,4 W Phase angle: 75 ° 7,0-1073p
10A/ 100V // 10 Hz up to 10
kHz
1000 W Phase angle: 0 °° 50-10°%P
866 W Phase angle: +30 ° 1,0-107%P
500w Phase angle: +60 ° 3,0-1073p
258,8 W Phase angle: 75 ° 7,0-1073p
20A/100V //10Hz up to 10
kHz
2000 W Phase angle: 0° 50-107¢p
1732 W Phase angle: +30 ° 1,0-10°%P
1000 W Phase angle: +60 ° 3,0-1073pP
517,6 W Phase angle: £75 ° 7,0-1073p
50A/100V // 10 Hz up to 10
kHz
5000 W Phase angle: 0° 0,2-1073p
4330 W Phase angle: +30 ° 2,0-107%P
2500 W Phase angle: +60 ° 5,0-1073p
1294 W Phase angle: £75 ° 1,0-10-2P
100A/ 100V // 10 Hz up to 10
kHz
10000 W Phase angle: 0° 0,2-1073p
8660 W Phase angle: +30 ° 2,0-10°%P
5000 W Phase angle: 60 ° 5,0-1073p
2588 W Phase angle: 75 ° 10-103pP

I The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC active 50 A/ 500V // 40 Hz up to 850 P = AC active power
power Hz
Sources and measuring 25 kw 85-107°P Discrete points for
instruments (discrete 21.7 kW Phase angle: 0 0,2-107P current, voltage and
points) 12,5 kW Phase angle: 30 0,5-1073P phase angle
6,5 kw Phase angle: 60 ° 1,0-107%P
Phase angle: 75 °
80 A/500V // 40 Hz up to 850
40 kW Hz 85-107°p
34.6 kW Phase angle: 0 0,2-10°%p
20 kW Phase angle: £30 ° 05-10-%p
. + °
10.4 KW Phase angle: +60 10-107%P
Phase angle: 75 °
AC active power sources 50mVsU<5V
and meters over ranges 1mA<I1<100mA 3
10 Hz up to 1 kHz 0,17-107P
50 uW up to 500 mW Phase angle: 0 °
50mV<sU<5V
mA <1<100 mA 0,2-1073p
10 Hz up to 1 kHz
Phase angle: 0° up to +30 °
50mV<U<5V
mA <1<100 mA
10 Hz up to 1 kHz 0,3-1073P
Phase angle: 30 ° up to 60 °
W W Phase angle: 30 °upto®0°
50 uW up to 500 m S0mV<U<5V
mA <1<100 mA
10 Hz up to 1 kHz
-107%P
Phase angle: 60 ° up to 75 ° 0.6-10
Phase angle: 0 °upto-75°
5V<U<500V
100mA<I<1A 3
16 Hz up to 1 kHz 01-107P
Phase angle: 0 °
5V<U<500V
100mA<I<1A 0,1-1073p
16 Hz up to 1 kHz
Phase angle: 0° up to +30 °
5V<U<500V
> 500 mW up to 500 W 100mA<I<1A
16 Hz up to 1 kHz 0,3-1073p
Phase angle: £30 ° to+ 60 °
5V<U<500V
1 <l<1
00mA<I<1A 0610

16 Hz up to 1 kHz
Phase angle: +60 ° up to 75 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Procedures

Expanded
uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

AC active

power

Sources and meters over
ranges

25V<U<500V
1A<I<20A

P = AC active power

0,1-107%P
16 Hz up to 1 kHz
Phase angle: 0°
25V <U<500V
1A<I<20A
> 500 W up up to 10 kW 16 Hz up to 1 kHz 0,15 - 1073p
Phase angle: 0° up to +30 °
25V <U<500V
1A<I<20A .
16 Hz up to 1 kHz 0,35-107°p
Phase angle: +30 °up to £ 60 °
25Vv<U<500V
1A<I<20A
16 Hz up to 1 kHz 075-107p
Phase angle: +60 °upto £+ 75 °
1mA
>1 kHz up to 10 kHz
Phase angle: 0° up to +30° 0,3-1073pP
Phase angle: >+30 ° up to +60° 0,8-1073pP
Phase angle: >+60° up to +75° 7,0-1073p
>0.5 mW up to 200 mW 05VuptolV
1 mA up to 200 mA
>1 kHz up to 10 kHz
Phase angle: 0° up to +30° 0,2-1073p
Phase angle: >+30 ° up to +60° 0,4-1073pP
Phase angle: >+60° up to +75° 0,8-1073p
>200 mW up to 20 W 0.1VuptolV
>200 mA up up to 20 A
>1 kHz up to 10 kHz
Phase angle: 0° up to +30° 1,0-1073p
Phase angle: >+30 ° up to +60° 4,0-1073p
Phase angle: >+60° up to +75° 8,0-1073pP
>20 W up to 100 W 0.1VuptolV
>20Aupto100A
>1 kHz up to 10 kHz
Phase angle: 0° up to +30° 3,0-1073p
Phase angle: >+30 ° up to +60° 6,0-1073p
Phase angle: >+60° up to +75° 10-103P
10 mW up to 200 mW >1Vuptol0V
1 mA up to <200 mA
> 1 kHz up to 10 kHz
Phase angle: 0° up to +30° 0,3-1073p
Phase angle: >+30 ° up to +60° 0,7-1073pP
Phase angle: >+60° up to +75° 2,0-1073P
>200 MW up to 20 W >1Vupto10V
>200 mA up up to 20 A
> 1 kHz up to 10 kHz
Phase angle: 0° up to +30° 0,5-1073p
Phase angle: >+30 ° up to +60° 2,0-1073P
Phase angle: >+60° up to +75° 3,0-10°3P

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021

Valid from: 21.07.2021

Page 64 from 142



Annex up to the accreditation certificate D-K-15070-01-01

Permanent laboratory Electrical measurands

Measurand /
calibration item

( DAKKS

Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

AC active

power

Sources and meters over
ranges

>20 W up to 1000 W

>1Vuptol0V
>20 A upto100A
> 1 kHz up to 10 kHz

P = AC active power

Phase angle: 0° up to +30° 2,0-107%P
Phase angle: >+30 ° up to +60° 5,0-1073P
Phase angle: >+60° up to +75° 10-103pP
>10V up to 100V
100 mW up to 20 W 1 mA up to 200 mA
> 1 kHz up to 10 kHz
Phase angle: 0° up to +30° 0,5-1073P
Phase angle: >+30 ° up to +60° 1,0-10°%P
Phase angle: >+60° up to +75° 2,0-107%p
>10V upto 100V
>20 W up to 1000 W >200mAupto10A
> 1 kHz up to 10 kHz
Phase angle: 0° up to +30° 1,5-107%p
Phase angle: >+30 ° up to +60° 3,0-1073pP
Phase angle: >+60° up to +75° 7,0-1073p
>10Vupto 100V
>1 kW up to 10 kW >10Aupto100A
> 1 kHz up to 10 kHz
Phase angle: 0° up to +30° 2,0-1073P
Phase angle: >+30 ° up to +60° 5,0-1073p
Phase angle: >+60° up to +75° 10-103pP
500V <U<1000V
20A<I1<80A
85-107°¢P
40 Hz up to 850 Hz
Phase angle: 0°
500V <U<1000V
20A<I1<80A
40 Hz up to 850 Hz 0,25-107P
Phase angle: 0° up to +30 °
> 10 kW up to 80 kW 500V <U <1000V
20A<I1<80A
40 Hz up to 850 Hz 0,65 - 1073P
Phase angle: 30 ° up to 60 °
Phase angle: 20°upto 60"
500V <U<1000V
20A<I<80A
40 Hz up to 850 Hz 1,5-107%P

Phase angle: 60 ° up to 75 °
Phase angle: 50 °upto-75°

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Alternating 1mA/0.05V // 10 Hz up to 10 Q=AC reactive power
current
reactive power 50.0 puVAr e 0,2-107%Q Discrete points for
Sources and measuring 43.3 pVAr Phase angle: 90 ° 0,3-107%Q current, voltage and
instruments (discrete 25.0 WVAr Phase angle: +60 ° 0,8 -1073Q phase angle
points) 12.9 UVAr Phase angle: 30 ° 2,0-103%Q
Phase angle: 15 °
1mA/0.5V//10Hz upto 10
500 pVAr khiz 0,2-10%Q
433 pVAr Phase angle: 90 ° 0,2-10°Q
250 UVAr Phase angle: +60 ° 0,4-10°Q
129 uVAr Phase angle: £30 ° 0,7-10°Q
Phase angle: 15 °
1mA/1V//10Hz up to 10 kHz
1.0 mVAr Phase angle: 90 ° 0,1-1073Q
0.9 mVAr Phase angle: +60 ° 0,2-1073Q
0.5 mVAr Phase angle: +30 ° 0,4-1073Q
0.3 mVAr Phase angle: 15 ° 0,8-1073Q
10mA/ 1V // 10 Hz up to 10 kHz
10.0 mVAr Phase angle: 90 ° 0,1-1073Q
8.7 mVAr Phase angle: +60 ° 0,2-1073Q
5.0 mVAr Phase angle: +30 ° 0,4-1073Q
2.6 mVAr Phase angle: 15 ° 0,8-1073Q
20mA /1V // 10 Hz up to 10 kHz
20.0 mVAr Phase angle: 90 ° 50-107%Q
17.3 mVAr Phase angle: 60 ° 0,2-1073Q
10.0 mVAr Phase angle: +30 ° 0,4-1073Q
5.2 mVAr Phase angle: +15 ° 0,8-1073Q
50 mA / 1V // 10 Hz up to 10 kHz
50.0 mVAr Phase angle: 90 ° 50-107°Q
47.3 mVAr Phase angle: 60 ° 0,2-1073Q
25.0 mVAr Phase angle: +30 ° 0,4-1073Q
12.9 mVAr Phase angle: +15 ° 0,8-1073Q
100 mA /1V // 10 Hz up to 10
kHz
100.0 mVAr 50-107°Q
Phase angle: 90 °
86.6 mVAr 0,2-1073Q
50.0 mVAr Phase angle: 60 ° 04-10Q
25.9 mVAr Phase angle: +30 ° 08-10°Q

Phase angle: 15 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
Alternating 200mA/1V // 10 Hz up to 10 Q=AC reactive power
current KHz
reactive power 200.0 mVAr 50-107°Q Discrete points for
Sources and measuring 173.2 mVAr Phase angle: 90 ° 0,2-107%Q current, voltage and
instruments (discrete 100.0 mVAr Phase angle: +60 ° 0,4-1073Q phase angle
points) 51.8 mVAr Phase angle: 30 ° 0,8-107%Q
Phase angle: 15 °
500mA/1V//10Hzupto 10
500.0 mVAr khz 50-10-Q
433.0 mVAr Phase angle: 90 * 0,5-107Q
250.0 mVAr Phase angle: +60 ° 2,0-10°Q
129.4 mVAr Phase angle: £30° 3,0-1072Q
Phase angle: 15 °
1A/1V//10Hz upto 10 kHz
1.0 VAr Phase angle: 90 ° 50-107°Q
0.9 VAr Phase angle: +60 ° 0,5-1073Q
0.5 VAr Phase angle: +30 ° 2,0-1073Q
0.3 VAr Phase angle: 15 ° 3,0-1073Q
2A/1V//10Hz up to 10 kHz
2.0 VAr Phase angle: 90 ° 50-10°°Q
1.7 VAr Phase angle: +60 ° 0,5-1073Q
1.0 VAr Phase angle: +30 ° 2,0-1073Q
0.5 VAr Phase angle: +15 ° 3,0-1073Q
5A/1V//10Hz up to 10 kHz
5.0 VAr Phase angle: 90 ° 50-10°°Q
4.3 VAr Phase angle: +60 ° 1,0-1073Q
2.5 VAr Phase angle: +30 ° 4,0-1073Q
1.3 VAr Phase angle: +15 ° 8,0-1073Q
10A/ 1V // 10 Hz up to 10 kHz
10.0 VAr Phase angle: 90 ° 50-10°°Q
8.7 VAr Phase angle: 60 ° 1,0-1073Q
5.0 VAr Phase angle: +30 ° 4,0-1073Q
2.6 VAr Phase angle: +15 ° 8,0-1073Q
20A/1V// 10 Hz up to 10 kHz
20.0 VAr Phase angle: 90 ° 50-107°Q
17.3 VAr Phase angle: +60 ° 1,0-1073Q
10.0 VAr Phase angle: +30 ° 4,0-1073Q
5.2 VAr Phase angle: +15 ° 8,0-1073Q

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Alternating S0A/1V//10 Hz up to 10 kHz Q=AC reactive power
current
reactive power 50.0 VAr Phase angle: 90 ° 0,3-107Q Discrete points for
Sources and measuring 43.3 VAr Phase angle: +60 ° 3,0-107Q current, voltage and
instruments (discrete 25.0 VAr Phase angle: +30 ° 6,0-107%Q phase angle
points) 12.9 VAr Phase angle: 15 ° 10-107%Q
100A/1V// 10 Hz up to 10 kHz
100.0 VAr Phase angle: 90 ° 0,3-1073Q
86.6 VAr Phase angle: +60 ° 3,0-1073Q
50.0 VAr Phase angle: +30 ° 6,0-1073Q
25.9 VAr Phase angle: 15 ° 10-1073Q
1mA/10V // 10 Hz up to 10 kHz
10.0 mVAr Phase angle: 90 ° 0,1-1073Q
8.7 mVAr Phase angle: +60 ° 0,3-103Q
5.0 mVAr Phase angle: +30 ° 0,7-1073Q
2.6 mVAr Phase angle: 15 ° 2,0-10°%Q
10 mA /10V // 10 Hz up to 10
100.0 mVAr kHz 50-10°°Q
86.6 mMVAr Phase angle: 50° 03-102Q
50.0 mVAr Phase angle: +60 ° 0,7-10°Q
25.9 mVAr Phase angle: +30 ° 20-10°Q
Phase angle: +15 °
20mA /10V // 10 Hz up to 10
200.0 mVAr kHz 50-10°°Q
173.2 mVAr Phase angle: 90 * 0,3-107Q
100.0 mVAr Phase angle: 60 ° 0,7-102Q
51.8 mVAr Phase angle: £30 ° 20-107%Q
Phase angle: +15 °
50mA/ 10V // 10 Hz up to 10
500.0 mVAr kHz 50-107°Q
433.0 mVAr Phase angle: 90 * 0,5-107Q
250.0 mVAr Phase angle: 60 ° 1,0-10°Q
129.4 mVAr Phase angle: £30 ° 20-107%Q
Phase angle: +15 °
100 mA / 10 V// 10 Hz up to 10
1.0 VAr kHz 50-10°°Q
0.9 VAr Phase angle: 90 ° 0,5-10°Q
0.5 VAr Phase angle: +60 ° 10-107°Q
0.3 VAr Phase angle: +30 ° 20-10°Q

Phase angle: +15 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021

Page 68 from 142



( DAKKS

Deutsche
Annex up to the accreditation certificate D-K-15070-01-01 Akkreditierungsstelle

Permanent laboratory Electrical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Alternating 200 mA / 10 V// 10 Hz up to 10 Q=AC reactive power
current
reactive power 2.0 VAr e 50-107°Q Discrete points for
Sources and measuring 1.7 VAr Phase angle: 90 ° 0,5-107%Q current, voltage and
instruments (discrete 1.0 VAr Phase angle: +60 ° 1,0-107%Q phase angle
points) 0.5 VAr Phase angle: 30 ° 2,0-103%Q
Phase angle: 15 °
1A/10V // 10 Hz up to 10 kHz
10.0 VAr Phase angle: 90 ° 50-107°Q
8.7 VAr Phase angle: +60 ° 0,5-1073Q
5.0 VAr Phase angle: +30 ° 2,0-1073Q
2.6 VAr Phase angle: +15 ° 3,0-1073Q
2A/10V// 10 Hz up to 10 kHz
20.0 VAr Phase angle: 90 ° 50-107°Q
17.3 VAr Phase angle: +60 ° 0,5-1073Q
10.0 VAr Phase angle: +30 ° 2,0-1073Q
5.2 VAr Phase angle: 15 ° 3,0-1073Q
5A/10V// 10 Hz up to 10 kHz
50.0 VAr Phase angle: 90 ° 50-107°Q
43.3 VAr Phase angle: +60 ° 1,0-10°%Q
25.0 VAr Phase angle: +30 ° 3,0-1073Q
12.9 VAr Phase angle: 15 ° 7,0-1073Q
10 A/ 10V // 10 Hz up to 10 kHz
100.0 VAr Phase angle: 90 ° 50-10°°Q
86.6 VAr Phase angle: 60 ° 1,0-107%Q
50.0 VAr Phase angle: +30 ° 3,0-103Q
25.9 VAr Phase angle: 15 ° 7,0-1073Q
20A/10V// 10 Hz up to 10 kHz
200.0 VAr Phase angle: 90 ° 50-10°°Q
173.2 VAr Phase angle: +60 ° 1,0-107%Q
100.0 VAr Phase angle: +30 ° 3,0-103Q
51.8 VAr Phase angle: 15 ° 7,0-1073Q
50A/10V // 10 Hz up to 10 kHz
500.0 VAr Phase angle: 90 ° 0,2-1073Q
433.0 VAr Phase angle: +60 ° 2,0-102Q
250.0 VAr Phase angle: +30 ° 2,0-102Q
129.4 VAr Phase angle: 15 ° 1,0-10-2Q

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement !
Alternating 100A/10V // 10 Hz up to 10 Q=AC reactive power
current KHz
reactive power 1000.0 VAr 0,2-107Q Discrete points for
Sources and measuring 366.0 VAr Phase angle: 90 ° 2,0-102Q current, voltage and
instruments (discrete 500.0 VAr Phase angle: +60 ° 2,0-102Q phase angle
points) 258.8 VAr Phase angle: +30 ° 1,0-102Q
Phase angle: +15 °
1mA/100V // 10 Hz up to 10
100.0 m VAr kHz 50-107Q
86.6 m VAr Phase angle: 90 * 0,3-107Q
50.0 m VAr Phase angle: 460 ° 0,8-107Q
25.9 m VAr Phase angle: 30 ° 20-10°Q
Phase angle: +15 °
10 mA /100 V // 10 Hz up to 10
1.0 VAr kHz Phase angle: 90 ° 50-10°Q
0.9 VAr Phase angle: +60 ° 0,5-1073Q
0.5 VAr Phase angle: +30 ° 1,0-107%Q
0.3 VAr Phase angle: +15 ° 2,0-107%Q
20 mA /100 V // 10 Hz up to 10
2.0 VAr kHz Phase angle: 90 ° 50-10°°Q
1.7 VAr Phase angle: +60 ° 0,5-1073Q
1.0 VAr Phase angle: +30 ° 1,0-107%Q
0.5 VAr Phase angle: 15 ° 2,0-107%Q
50 mA /100 V// 10 Hz up to 10
5.0 VAr khiz 50-10Q
4.3 VAr Phase angle: 90 ° 0,5-10°Q
2.5 VAr Phase angle: +60 ° 1,0-10°Q
1.3 VAr Phase angle: +30 ° 2,0-10°Q
Phase angle: 15 °
100 mA /100 V//10 Hz up
to 10 kHz
10.0 VAr Phase angle: 90 ° 50-107°Q
8.7 VAr Phase angle: +60 ° 0,5-107Q
5.0 VAr Phase angle: +30 ° 1,0-107°Q
2.6 VAr Phase angle: 15 ° 2,0-107Q
200 mA/100 V// 0 Hz up to 10
20.0 VAr kHz 50-10°°Q
17.3 VAr Phase angle: 90 ° 0,5-10°Q
10.0 VAr Phase angle: 60 ° 1,0-10°Q
52 VAr Phase angle: +30 ° 2,0-10°Q

Phase angle: +15 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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( DAKKS

Deutsche
Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Alternating 1A/100V//10Hz upto 10 Q=AC reactive power
current kHz
reactive power
Sources and measuring 100.0 VAr Phase angle: 90 ° 50-107°Q Discrete points for
instruments (discrete 86.6 VAr Phase angle: 60 ° 0,5-1073Q current, voltage and
points) 50.0 VAr Phase angle: 30 ° 2,0-1073Q phase angle
25.9 VAr Phase angle: 15 ° 3,0-103Q
2A/100V // 10 Hz up to 10 kHz
200.0 VAr Phase angle: 90 ° 50-10°°Q
173.2 VAr Phase angle: +60 ° 0,5-1073Q
100.0 VAr Phase angle: +30 ° 2,0-1073Q
51.8 VAr Phase angle: 15 ° 3,0-1073Q
5A/100V // 10 Hz up to 10 kHz
500.0 VAr Phase angle: 90 ° 50-107Q
433.0 VAr Phase angle: +60 ° 1,0-107%Q
250.0 VAr Phase angle: +30 ° 3,0-1073Q
129.4 VAr Phase angle: 15 ° 7,0-1073Q
10A/100V //10Hz up to 10
1000 VAr khiz 50-10Q
366 VAr Phase angle: 90 ° 1,0-10°Q
500 VAF Phase angle: +60 ° 3,0-10°Q
258.8 VAr Phase angle: +30 ° 70-10°Q
Phase angle: +15 °
20A/100V // 10 Hz up to 10
2000 VAr khz 50-10°Q
1732 VAr Phase angle: 90 ° 1,0-10°Q
1000 VAr Phase angle: +60 ° 3,0-10°Q
517.6 VAr Phase angle: +30 ° 70-10°Q
Phase angle: 15 °
50A/100V // 10 Hz up to 10
5000 VA kHz 02-107%Q
4330 VA Phase angle: 90 ° 20-10°Q
2500 VAr Phase angle: +60 ° 5,0-10°Q
1294 VAr Phase angle: +30 ° 1,0-10-2Q
Phase angle: 15 °
100 A/ 100V // 10 Hz up to 10
10000 VAr kHz 02-107%Q
3660 VAr Phase angle: 90 ° 20-10°Q
5000 VAr Phase angle: +60 ° 5,0-10°Q
2538 VAr Phase angle: +30 ° 1,0-10°Q

Phase angle: +15 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

( DAKKS

Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

Alternating
current
reactive power

Sources and measuring
instruments (discrete

points)

25 kVAr
21.7 kVAr
12.5 kVAr
6.5 kVAr

50 A/ 500V // 40 Hz up to 850
Hz

Phase angle: 90 °
Phase angle: 60 °
Phase angle: +30 °

Phase angle: 15 °

85-
0,2-
0,5-
1,0-

107¢Q
107%Q
107Q
107%Q

Q=AC reactive power

Discrete points for
current, voltage and

phase angle

40 kVAr
34.6 kVAr
20 kVAr
10.4 kVAr

80 A/500V // 40 Hz up to 850
Hz

Phase angle: 90 °
Phase angle: 60 °
Phase angle: +30 °

Phase angle: 15 °

85
0,2-
0,5-
1,0-

107¢Q
107%Q
107%Q
107%Q

Alternating

current

reactive power

Sources and meters over
ranges

50 uVAr up to 500 mVAr

50mV<sU<5V

I1mA<I<100 mA

10 Hz up to 1 kHz
Phase angle: +90 °

0,17 -

1073Q

Q=AC reactive power

50mv<U<5V
I1mA<I<100 mA
10 Hz up to 1 kHz
Phase angle: 90 ° up to 60 °
Phase angle: -90 °up to 60 °

0,2-

107%Q

50mV<U<5V
1 mA<1<100 mA
10 Hz up to 1 kHz
Phase angle: 60 ° up to 30 °
Phase angle: *0°upto 30"

0,3-

107%Q

50mV<sU<5V
I1mA<I<100 mA
10 Hz up to 1 kHz
Phase angle: 30 °up to 15 °
Phase angle: 0 ° up to -15 °

0,6-

107%Q

> 500 mVAr up to 500 VAr

5V<U<500V
100mA<I<1A
16 Hz up to 1 kHz
Phase angle: 90 °

0,1-

107%Q

5V<U<500V
100mA<I<1A
16 Hz up to 1 kHz
Phase angle: 90 ° up to 60 °
Phase angle: -90 °up to ©0°

0,1-

107%Q

5V<U<500V
100mA<I<1A
16 Hz up to 1 kHz
Phase angle: 60 °up to 30 °
Phase angle: 0 °upto 30°

0,3-

107%Q

5V<U<500V
100mA<I<1A
16 Hz up to 1 kHz

Phase angle: 30 “up to 15 °
Phase angle: 0 ° up to -15 °

0,6-

107%Q

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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( DAKKS

Calibration and Measurement Capabilities (CMC)

Deutsche
Akkreditierungsstelle

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Alternating 25V<U <500V Q=AC reactive power
current 1A<I<20A
reactive power 16 Hz up to 1 kHz 0,1-1073Q
Sources and meters over Phase angle: 90 °
ranges 25V <U<500V
1A<I<20A
16 Hz up to 1 kHz 0,15-1073Q
Phase angle: 90 ° up to 60 °
Phase angle: -90 °upto ©0°
25v<U<500V
>500 VAr up up to 10 1A<I<S20A 0,35-1073Q
kVAr 16 Hz up to 1 kHz
Phase angle: 60 °up to 30 °
Phase angle: *0°upto30°
25V <U<500V
1A<I<20A
16 Hz up to 1 kHz 0,75-107%Q
Phase angle: 30 °up to 15 °
Phase angle: 0 ° up to -15 °
0.05Vupto0.5V
1mA
> 1 kHz up to 10 kHz
>0 VAT up to 500 pVAr Phase angle: +90° up to +60° 0,3-103%Q
Phase angle: < 60 ° up to +30° 0,8-107%Q
Phase angle: < #30° up to +15° 7,0-1073Q
0.5VuptolV
1 mA up to <200 mA
>0.5 mVAr up to 200 mVAr >1kHz up to 10 kHz "
Phase angle: +90° up to +60° 0,2-107°Q
Phase angle: < 60 ° up to +30° 04-107Q
o N 0,8-107Q
Phase angle: < £30° up to +15°
>0.1VuptolV
>200 mA up up to 20 A
> 1 kHz up to 10 kHz
>2 2
00 mVAr up to 20 VAr Phase angle: £90° up to +60° 1,0-107%Q
Phase angle: < +60 ° up to +30° 4,0-107%Q
8,0-1073Q
Phase angle: < +30° up to +15°
>0.1VuptolV
>20 A upto100 A
>20 VAr up to 100 VAr >1 kHz up to 10 kHz
Phase angle: +90° up to +60° 3,0-1073Q
Phase angle: < 60 ° up to +30° 6,0-107%Q
.10-3
Phase angle: < +30° up to +15° 10,0-107Q
>1Vuptol0V
1 mA up to <200 mA
> 1 kHz up to 10 kHz 0,3-1073Q
10 mVAr up to 200 mVAr Phase angle: £90° up to +60°
.10-3
Phase angle: < +60 ° up to +30° 0.7-107a
2,0-1073Q

Phase angle: < +30° up to +15°

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

( DAKKS

Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

Alternating

current

reactive power

Sources and meters over
ranges

> 200 mVAr up to 20

>1Vuptol0V
>200 mA up up to 20 A
> 1 kHz up to 10 kHz

Q=AC reactive power

VAr Phase angle: +90° up to +60° 83 18_23
Phase angle: <60 ° up to +30° 2’0 .10°Q
Phase angle: <#30° up to £15° ’
>1VuptolOV
>20Aupto 100 A
> 20 VAr up to 1000 > 1 kHz up to 10 kHz
VAr Phase angle: +90° up to +60° 2,0-107%Q
Phase angle: <60 ° up to +30° 5,0-1073Q
Phase angle: <+30° up to +15° 10-1073Q
>10V upto 100V
1 mA up to 200 mA
100 mVAr up to 20 VAr > 1 kHz up to 10 kHz
Phase angle: +90° up to +60° 0,5-107%Q
Phase angle: <#60 ° up to +30° 1,0-107%Q
Phase angle: <+30° up to +15° 2,0-107%Q
>10V up to 100 V
>200mAupto10A
> 20 VAr up to 1000 > 1 kHz up to 10 kHz
VAr Phase angle: +90° up to +60° 1,5-107%Q
Phase angle: <60 ° up to +30° 3,0-1073Q
Phase angle: <+30° up to +15° 7,0-1073Q
>10Vupto 100V
>10Aupto100A
> 1 kVAr up to 10 > 1 kHz up to 10 kHz
kVAr Phase angle: +90° up to +60° 2,0-107%Q
Phase angle: <#60 ° up to +30° 5,0-1073Q
Phase angle: <#30° up to +15° 10,0-103Q
500V <U<1000V
20A<I1<80A 85-107%Q
40 Hz up to 850 Hz
Phase angle:+ 90 °
500V <U<1000V
20A<I1<80A
40 Hz up to 850 Hz 0,25-107%Q
Phase angle: 90 ° up to 60 °
Phase angle: -90 °upto ©0°
> 10 kVAr up to 80 kVAr 500V <U<1000V
20A<I1<80A
40 Hz up to 850 Hz 0,65 -1073Q
Phase angle: 60 ° up to 30 °
Phase angle: *0°upto30°
500V <U<1000V
20A<I1<80A
40 Hz up to 850 Hz 1,5-107%Q

Phase angle: 30 °upto 15°
Phase angle: 30 ° up to -15 °

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

( DAKKS

Deutsche
Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

Alternating
current
apparent
power

Sources and meters over
ranges

50 uVA up to 500 pVA

50 mV <U <500 mV
I=1mA
10 Hz up to 10 kHz

0,17 -1073S

500 pVA up up to 5 mVA

U =500 mV

10 mA<1<100 mA
10 Hz up to 10
kHz

0,16 - 10735

5 mVA up to 50 mVA

U =500 mV
10 mA £1<100 mA
10 Hz up to 10 kHz

55-107°S

50 mVA up to 500 mVA

500mvV<U<5V
=100 mA
10 Hz up to 10 kHz

30-107°S

500 mVA up up to 5 VA

5V<U<50V
I =100 mA
16 Hz up to 10 kHz

251075

5 VA up to 500 VA

50V<U<500V
100mA<I<1A
16 Hz up to 10 kHz

50-107S

500 VA up up to 5 kVA

U=500V
1A<I<10A
16 Hz up to 5 kHz

60 -107°S

5 kVA up to 10 kVA

U=500V
1A<I<20A
16 Hz up to 5 kHz

60-107°S

10 kVA up to 80 kVA

500 V< U <1000V
20A<I<80A
40 Hz up to 850 Hz

85-107°S

S = AC apparent power

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

( DAKKS

Deutsche
Akkreditierungsstelle

Expanded
uncertainty of
measurement ¥

Remarks

Harmonic voltage

Maximum up up to

Measuring . 100. Harmonic
1V up to 1000V 40 Hz up to 850 Hz 05 10_3 harmonic
instruments 1Vupto180V > 850 Hz up to 5 kHz 0.8 10_3
1V up to 1000 V 40 Hz up to 850 Hz 0.4 10_3
Sources 1Vupto180V > 850 Hz up to 5 kHz 0.4-10
4.0-103
Power 0.01Aupupto80A 40 Hz up to 850 Hz 30%
Measuring instruments 0.01A upto20A > 850 Hz up to 5 kHz 4.0 1073
0.01 Aupupto80A 40 Hz up to 850 Hz 30%
Sources 0.01A upto20A > 850 Hz up to 5 kHz
Frequency 10 MHz Measuring time > 30 min 1-101 f f = current measured
value
Frequency N
1 mHz up to 46 GHz Measuring time >5 min At low
measurement (110 fe+U2

Frequency synthesis

1 mHz up to 50 GHz

1 ns up to 1000 s

Tf

| T-10-10F

frequencies
are possible trigger

uncertainties Urr resp.

Time interval (110 . t2+ U2 +'Il[nsz
Urt up to be taken inup to
account.

A 2-10s o
Speed 1 min up to min- with light pulse generator 6-10°
optical but not less than 0.001
min
mechanical 1min*  upup to 10000 4-10*
min*
but not less than 0.01
min!
. . Square wave
Oscilloscope calibrators voltage 10 Hz up
P - 1mVupto5V to 10 kHz
Deflection vertica Ri=50 Q \/—ZW
1 mV upto200V Ri=1 MQ
00 t = current measured
iversi i 1.107 - t)2+U 2
Diversion 1nsuptols Timestamps X( ) Tt value
Measuring time >5 min m . .
— 2 2
horizontal >1lsupto5s (5107 12 +U Tt Trigger uncertaln.ty
Ri=1MQ, 50 Q Urtup to be considered

Rise time ¢ 18 hp up to 100 hp 20mV  to 1v 8 ps External trigger signal

> 100 ps up to 10 ms

4,5102et,3ps

required

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Deutsche
Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
. Square wave
Oscilloscopes voltage 10 Hz up
Deflection vertical 1 mV upto 5V to 10 kHz 0,35% Ri Internal resistance
1 mV 120V Ri = 50Q 0,35%
Ri = 1 MQ
Time stamps or sine
50psupto<1 6 ps t = current measured
|
Deflection horizontal Hs <1V 1,5¢103- et value
lusupto5s
N tr=current
180 h to 450 h 250 mV 40 . .
Rise time pupto P m ps rise time
> 450 ps up to 10 ms 250 mVuptolV 4,5 102 t;
Bandwidth B 02V up 2V fe=frequency at the
f to
Ri=50 Q ~3dB point
50 upto 26.5GHz
MHz | I osai| £0,05 12 MHz fret=5% fc
| Fosa| <0,1 13 MHz |F?sz1| : Reflection factor
Oszi
| [ oszi| £0,15 14 MHz
| I"osz] 0,2 15 MHz
Total Harmonic Distortion 0 wupto 0,3 100 Hz up 50 kHz 0.0001 0.0165-THD
to
THD / distortion factor 0 wupto 0,3 100 kHz up 2 GHz 0.0001 0.0675-THD
to
THDAudio 0 upto 0,3 100 Hz up 50 kHz 0.001 0.007 - THDAudio
to
Flicker
AU/U 0,4 upto 5 DIN EN 61000-4-15:2011 7103%-AU/U
Frequency 0.0083 40 Hz 3¢103-AU/U
Hz
10
Pst (Short Term) 2 Minutes (115 V, 60 Hz); (230 V 50 Hz) 0,5%
pit (Long Term) Hours (115 V, 60 Hz); (230 V 50 Hz) 1,7%

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory High-frequency measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement !
HF power >1pW upto 0.1 mwW Connector system: N, PC™3.5 ;
Power meters 2.5 MHz up to 2 GHz (0.025 0.14-|T[)-P | 50Q; |F| KG<0.2
>2 GHz up to 18 GHz (0.049 0.21-|T|)-P
> 18 GHz up to 26.5 GHz (0.071 0.32-|T|)-P | Connector system: PC35 ;
500; |T| KG<0.2
HF power >1 pW upto 0.1 mw 2.5 MHz up to 2 GHz (0.035 0.13-|T|)-P | Connector system: N, PC3.5;
Signal generators >2 GHz up to 18 GHz (0.053 0.2-|T|)-P |50Q; |l KG<0.2
> 18 GHz up to 26.5 GHz (0.074 0.31-r|)-P | Connector: PC3.5;50Q,
[Tl KG<0.2
0.1mW upto 10mW 9kHz upto <0.1 MHz 17-1073--P N connector; 50 Q
0.1 MHz upto 50 MHz 10-103--pP |r1<03
> 50 MHz upto 6GHz 15-103--P
>6 GHz upto 18 GHz 20-1073--P
0.1MHz upto 50 MHz 20-1073--P [T1<05
> 50 MHz upto 6GHz 30-1073%--P
>6 GHz up to 18 GHz 40-1073--pP
10mW upto 50W 0.1MHz upto 2 GHz 48-103--p | | ofthe KG<0.1
0.1 MHz upto 2GHz 63-1073--P | r'| oftheKG<0.3
0.1 MHz upto 2GHz 123-1073--P | '] of the KG<0.5
N connector; PC3.5
For other connectors
increases the
Uncertainty of measurement
0.1mW upto 10mW 10 MHz upto 1GHz 20-103--P Connector PC™3,5; 50 Q
>1GHz up to 10 GHz 30-1073--P |r|1<0,3
>10 GHz upto 18 GHz 40-1073--P
> 18 GHz upto 26.5GHz 45-1073%--P
10 MHz upto 1GHz 40-1073--pP |r|<0,5
>1GHz upto 10 GHz 80-103--P For other connectors
> 10 GHz upto 18 GHz 100-1073--pP increases the
>18 GHz Upto 26.5 GHz 110+ 102- - p Uncertainty of measurement

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
HF power 0.1 up to 10 mW 9kHz upto <0.1MHz 17-103 --P N connector; 50 Q
mw 60107 --P |r1<03
Power meters 0.1 MHz upto 50 MHz i
12103 --P With other connectors
>50MHz  upto 6 GHz the measurement
20-103 --P R .
> 6 GHz upto 16 Hz uncertainty increases
>10 up to 50 W 32 MHz upto 1GHz 20-1073--
mW P
0.1 up to 10 mwW 10 MHz upto 1GHz 10-1073-- Connector PC™3.5; 50 Q
mw P
>1GHz upto 10GHz 15-1073-- |T]1<03
P
>10GHz upto 18 GHz 20-103 --P With other connectors
the measurement
> 18 GHz upto 26.5GHz 25-1073 -- P uncertainty increases
) Phase noise related up to Offset frequency referred .
Phase noise . ) . - Carrier Frequency:
carrier amplitude in dBc/Hz up to carrier
frequency
Signal generators >-87 dBc/Hz 100 Hz 2.5dB 100 MHz - 1 GHz
>-99 dBc/Hz 1 kHz 2.5dB
>-104 dBc/Hz 10 kHz 2.5dB
>-111 dBc/Hz 100 kHz 2.5dB
>-131 dBc/Hz 1 MHz 2.5dB
>-137 dBc/Hz 10 MHz 2.5dB
> -80 dBc/Hz 100 Hz 2.5dB >1 MHz -3 GHz
>-96 dBc/Hz 1 kHz 2.5dB
>-101 dBc/Hz 10 kHz 2.5dB
>-109 dBc/Hz 100 kHz 2.5dB
>-126 dBc/Hz 1 MHz 2.5dB
>-136 dBc/Hz 10 MHz 2.5dB
>-72 dBc/Hz 100 Hz 2.5dB >3 GHz -6 GHz
>-93 dBc/Hz 1 kHz 2.5dB
>-98 dBc/Hz 10 kHz 2.5dB
>-106 dBc/Hz 100 kHz 2.5dB
>-120 dBc/Hz 1 MHz 2.5dB
>-135 dBc/Hz 10 MHz 2.5dB

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
HF noise display 10Hz upto 50 GHz -165 dbm/Hz up to 0 dBm/Hz 1dB
Receiver /
Measuring
instruments
Signal level difference 0dBc upto 90 dBc 9 kHz up to 7 GHz 1.5dB SNR >20dB
Measuring >7 GHz up to 13.6 GHz 2.3dB
instruments / sources >13.6 GHz upto 26.5GHz 3dB
>90dBcupto 100dBc 9 kHz upto 7 GHz 4.5dB SNR >20dB
>7 GHz upto 13.6 GHz 4.8 dB
>13.6 GHz upto 26.5GHz 5.3dB
Filter bandwidth 1Hz upto40MHz 1% SNR > 70 dB
Measuring
instruments
Form factor 1:1 wupto 4:1 5,5% SNR > 20 dB
Measuring instruments >4:1 upto10:1 7%
>10:1 upto 18:1 8,5%
Amplitude modulation: FHE = carrier frequenc
Modulation depth m fHF;4GH a Y
z
0.0upto<1.0 fuon< 1 MHz 0,004 0,025 m MOD = modulation freq
Absolute measurement
uncertainty
Frequency modulation fHF = Carrier frequency
Frequency deviation Af fHF <4 GHz
0 Hzupto5 MHz fvop< 1 MHz 0,041 Af25 Hz fMOD = Modulation frequency
Af =frequency deviation
Absolute measurement
uncertainty
Phase modulation fHF = Carrier frequency
Phase deviation AQ fHF <4 GHz
0 up to (4 MHz / fMOD) rad fmon< 1 MHz 0.025rad 0.041 A® | fMOD = Modulation frequency

A® = phase deviation

Absolute measurement
uncertainty

Distortion factor k

AM demodulation method

>0.0001 up to 0.01 ) 0,030
>0.01upto0.1 fHF: 15}%:? ;‘(’Ht: 2 GHz 0,029
- 0,025
>0.1upto0.2 e = 0 dBm
FM & PM-
>0.0001 up to 0.01 Demodulation method
>001upto0.1 ur:150 kHz up to 2 GHz 0,09

>0.1upto0.2

fwmop = 1kHz
Prr =0 dBm
Af <50 kHz

fHF=Carrier frequency
fMOD = Modulation frequency
pue = Carrier level

Absolute measurement
uncertainty

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Pulse-shaped So=13.5 pVs CISPR Band A Pulse rate
measurement Spectral 9 kHz up to 0.15 MHz 0.30dB 1 Hz up to 100 Hz
voltage amplitude
densigty P DIN EN 55016-1-1:2015 6, 0.05 (represent)
(Measure/ Display)
CISPR 16-1-1:2010
S0=0.316 pVs CISPR Band B Pulse rate
>0.15 MHz up to 30 MHz 0.30dB 1 Hz up to 1000 Hz
DIN EN 55016-1-1:2015 6, [.<0.07 (represent)
CISPR 16-1-1:2010
So0=0.0044 pVs CISPR Band C Pulse rate
> 30 MHz up to 300 MHz 0.36 dB 1 Hz up to 1000 Hz
l6,M<0.12 (represent)
DIN EN 55016-1-1:2015
CISPR 16-1-1:2010
S0=0.0044 Vs CISPR Band D Pulse rate
> 300 MHz up to 1 GHz 0.40dB 1 Hz up to 1000 Hz
l6,M1<0.12 (represent)
DIN EN 55016-1-1:2015
CISPR 16-1-1:2010
HEF current transformer 9 kHz up to 100 MHz DIN EN 55016-1-2:2015 0.3dB
clamp > 100 MHz up to 400 MHz 4.4 mA 0.5dB
Transmission > 400 MHz up to 1 GHz 0.8dB
resistance dB(Q)
HF Bulk Current Injection
Transducer Clamp 9 kHz up to 100 MHz DIN EN 61000-47¢ :2014 0.3dB
Insertion loss dB > 100 MHz up to 400 MHz 4.4 mA 0.5dB
> 400 MHz up to 1 GHz 0.8dB
Burst Generators DIN EN 61000-4-4:2012 at = load resistance
Load (RL)
Voltage pulse 100 V up up to 4400 V atn =500 22%
atr =1kQ
Rise time and 3nsuptolps 2,5%
Pulse width
Burst duration and 100nsuptols 0,25 %
Burst period
Surge Generators
Voltage Amplitude 250V up to 7000 V OIN E|_\l 61000_-4-5:2015 3%
Measurement and with or without
Display
Coupling and
Current amplitude S5Aupto5kA Decoupling network 3,5%
Rise time and 400 nsup to 1l ms 3,5%
Pulse width

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Electrostatic
Discharge (ESD) 1Aupto35A 30%
Current pulse i = first discharge
» current peak /zp =
Support values DIN EN 61000-4-2:2009 current at 30 ns lso =
current pulse 1Aupto35A 3,5% current at 60 ns
130 1Aupto35A 3,5%
Current pulse /160
Rise time 0.6nsuptolps 5,0 %
Direct voltage UL 1kV up to 25 kv 0,5%
Reflection factor Connector: PC-7; 50 Q
Amount | I'| 00  upto 10 45 MHz up to 5 GHz 0,005 0,005 |T]| With other connectors,
Single the measurement
measurement uncertainty increases
|S11] safety. Uncertainty of
0.0 up to 1.0 >5 GHz up to 18 GHz 0,008 0,005 | I | . .
measurement in units of the
magnitude of the reflection
coefficient.
Connector: N; 50 Q.
0.0 up to 1.0 9 kHz up to 45 MHz 0,004 0,005 || With other connectors
the measurement
0.0 up to 1.0 > 45 MHz up to 5 GHz 0,005 0,005 | I | uncertainty increases.
Uncertainty of
0.0 upto 1.0 >5 GHz up to 18 GHz 0,008 0,005 | I'| measurement in units of
the amount of
Reflection factor.
Connector: PC™3.5; 50 Q.
0.0 up to 1.0 45 MHz up to 5 GHz 0,005 0,002 | I | With other connectors
the measurement
0.0 upto 1.0 >5 GHz up to 18 GHz 0,007 0,005 | I'| uncertainty increases.
Uncertainty of
measurement in units of
0.0 up to 1.0 > 18 GHz up to 26.5 GHz 0,01 0,015 | | the magnitude of the
reflection coefficient.
00  uto 1.0 45 MHz up to 5 GHz 0,006 0,001 |r| | Connector:PC-24;500.
With other connectors,
th t
0.0 upto 1.0 >5 GHz up to 20 GHz 0,011 0,002 | | © measuremen
uncertainty increases.
Uncertainty of
0.0 up to 1.0 > 20 GHz up to 50 GHz 0,017 0,01 || measurement in units of

the amount of
Reflection factor.

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Reflection factor Connector: PC-7; 50 Q
Amount | I | 0.0 up to 1.0 45 MHz up to 5 GHz 0,01 0,005 || With other connectors,
Two-port the measurement
measurement uncertainty increases
[S11]& |s22] 0.0 up to 1.0 >5 GHz up to 18 GHz 0,015 0,005 | I | safety. Uncertainty of
measurement in units of the
[S12]or |S21|> -3 dB magnitude of the reflection
coefficient.
Connector: N; 50 Q.
0.0 up to 1.0 9 kHz up to 45 MHz 0,007 0,005 || With other connectors
the measurement
0.0 up to 1.0 > 45 MHz up to 5 GHz 0,009 0,005 || uncertainty increases.
Uncertainty of measurement in
00  upto 10 >5 GHz up to 18 GHz 0,012 0,005 | r| | Unitsof the magnitude of
the reflection coefficient.
Connector: PC3.5; 50 Q.
0.0 up to 1.0 45 MHz up to 5 GHz 0,008 0,002 | I | For other connectors, the
measurement
uncertainty increases -
0.0 up to 1.0 >5 GHz up to 18 GHz 0,011 0,005 | I | Measurement
uncertainty in units of
the magnitude of the
0.0 upto 1.0 > 18 GHz up to 26.5 GHz 0,016 0,015 | I | reflection factor.
Connector
With other connectors,
00  upto 10 >5 GHz up to 20 GHz 0,015 0,002 | r| | themeasurement
uncertainty increases.
Uncertainty of
0.0 up to 1.0 >20 GHz up to 50 GHz 0,025 0,01 | I| measurement in units of

the amount of
Reflection factor.

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥

Reflection factor Connector: PC-7; 50 Q
Amount | I | With other connectors,
Two-port 0.0 up to 1.0 45 MHz up to 5 GHz 0,006 0,005 | I | the measurement
measurement uncertainty increases
|S11]|& |S22] safety. Uncertainty of

0.0 up to 1.0 >5 GHz up to 18 GHz 0,01 0,005 | r | measurement in

[S12]or [S21]<~*dB Units of the magnitude of
the reflection coefficient.
N connector; 50 Q.

0.0 up to 1.0 9 kHz up to 45 MHz 0,005 0,005 | I | With other connectors,
the measurement
uncertainty increases.

0.0 up to 1.0 > 45 MHz up to 5 GHz 0,006 0,005 | I | )

Uncertainty of
measurement in units of

0.0 up to 1.0 >5 GHz up to 18 GHz 0,01 0,005 || the magnitude of the
reflection coefficient.
PC3.5; 50 Q.

0.0 up to 1.0 45 MHz up to 5 GHz 0,006 0,002 | I |
For other connectors, the
measurement
uncertainty increases -

0.0 up to 1.0 >5 GHz up to 18 GHz 0,009 0,005 || Measurement
uncertainty in units of

0.0 upto 1.0 > 18 GHz up to 26.5 GHz 0,012 0,015 | I | the magnitude of the
reflection factor.
Connector

0.0 up to 1.0 45 MHz up to 5 GHz 0,007 0,001 || PC-2,4;50Q
With other connectors,
the measurement

0.0 upto 1.0 > 5 GHz up to 20 GHz 0,013 0,002 | I| uncertainty increases.
Uncertainty of
measurement in units of

0.0 up to 1.0 >20 GHz up to 50 GHz 0,02 0,01 || the amount of

|| Reflection factor.
9 kHz up to 18 ‘ ‘ Connectors: N,
Reflection factor GHz0.1< | I
for single-port <1
Cal(;bt"at'on O:’JECtS 45MHz up to 18 Connectors: PC-7;
and two-por -180° up to 180° GHz0.1<|T|< _U(T)180° PCT;
calibration 1 arcsin e 7
objects 2
45 '2:2 gplto I_'S Connectors: PC™3.5
Phase 0 z01<|l]<
1
45 MHz up to 50 .
GHz01< || < Connectors: PC-2.4
1

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Remarks

Damping Connector: N; 50 Q
Switchable 0 dB up to 60 dB 9 kHz up to 18 GHz 0.11d8B IM<o0.1
attenuators,
Fixed attenuators > 60 dB up to 90 dB 0.12dB Attenuation in 1 dB
Absolute and 10 dB steps
Damping values 0 dB up to 60 dB 45 MHz up to 20 GHz 0.11dB Connector: PC™3.5; 50 Q
0 dB up to 60 dB >20 GHz up to 26.5 GHz 0.19 dB IAFSILVIOHi up to 20 GHz:
> 60 dB up to 90 dB 45 MHz up to 20 GHz 0.13dB > 20 GHz up to 26.5 GHz:
IN<0.15
> 60 dB up to 90 dB > 20 GHz up to 26.5 GHz 0.21dB
Connector system: PC-2.4; 50 Q
50 MHz up to 20 GHz 0.12 dB >0 MHz up to 20 GHz:
IM<o0.1
0dB, 10 dB, 20 dB, 30 dB > 20 GHz up to 40 GHz 0.2dB Trlzgg':; up to 40 GHz:
40 dB, 50 dB, 60 dB > 40 GHz up to 50 GHz 0.32dB Trfgg';wpm 50 GHz:
ITI = Reflection of the KG
Connector system: N;
Incremental 0 dB up to 60 dB 9 kHz up to 18 GHz 0.16 dB 500
damping values
> 60 dB up to 90 dB 0.17 dB IM<o0.1
0 dB up to 60 dB 45 MHz up to 20 GHz 0.16 dB Connector system PC™3.5; 50 Q
0 dB up to 60 dB >20 GHz up to 26.5 GHz 0.27 dB I4I'5I :/'OHi up to 20 GHz:
> 60 dB up to 90 dB 45 MHz up to 20 GHz 0.19 dB > 20 GHz up to 26.5 GHz:
IM<0.15
> 60 dB up to 90 dB > 20 GHz up to 26.5 GHz 0.30 dB
Incremental Connector system: PC-2.4; 50 Q
Damping values 50 MHz up to 20 GHz 0.17 dB 50 MHz up to 20 GHz: IT1 0.1
0 dB, 10 dB, 20 dB, 30 dB > 20 GHz up to 40 GHz 0.29 dB Trlzgg':; up to 40 GHz:
40 dB, 50 dB, 60 dB > 40 GHz up to 50 GHz 0.45 dB > 40 GHz up to 50 GHz:

IN<0.2
Il = Reflection of the KG

Attenuation in 10 dB steps

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement ¥
Length Cylindrical

setting
standards, ring
gauges: VDI/VDE/DGQ 2618

Diameter 1 mm up to 200 mm Sheet 4.1:2006 0.8um 2-10° - d d = is the measured
Plug gauges: Point 3.3.4 (Opt. 3), Diameter

Diameter 1 mm up to 200 mm Point 3.3.5 (Opt. 4) 0.8pm 2-10°° -d

Test Probes:

Diameter

0.1 mm up to 30 mm

VDI/VDE/DGQ 2618

Sheet 4.2:2007
Point 3.2.2 (Opt. 1)

0.8um 2-10°° - d

Thread gauges (one

and multiple-start
cylindrical
external and
internal threads
with

straight flanks,

symmetrical profile)
Threaded mandrels:
simple

Flank diameter

1.4 mm up to 200
mm nominal
pitch:

0.3 mm up to 6 mm

VDI/VDE/DGQ 2618
Sheet 4.8:2006
Point 3.2.2 (Opt. 1)

3um 10-10°% - d

Three-wire method
d =is the measured

diameter

Threaded rings:
simpler

Flank diameter

3 mm up to 200
mm nominal
pitch:

0.5 mm up to 6 mm

VDI/VDE/DGQ 2618
Sheet 4.9:2006
Point 3.2.2 (Opt. 1)

3um 10-10°° - d

Two-ball method
d = is the measured

diameter

Threaded mandrels:
simple pitch
diameter

Outer diameter

Core diameter resp.

Piercing diameter

1.4 mm up up to 200 mm

Nominal diameter

Gradient or pitch

0.5 mm up to 8 mm

Thread profile angle a

>27°

VDI/VDE/DGQ 2618
Sheet 4.8:2006

Point 3.2.2 (Opt. 1)
up to
Point 3.2.6 (Opt. 5)

3um 10-10° - d

Scanning procedure

d =is the measured

2um Diameter
5um
1.5 pum
(3 1//F), butnot less ~ ]
than 6' IF = flank length in mm

Threaded rings:

5 mm up to 200 mm

VDI/VDE/DGQ 2618

Scanning procedure

si.mple pitch nominal diameter Sheet 4.9:2006 3um 10-10°% - d d = is the measured
diameter
Outer diameter Point 3.2.2 (Opt. 1) 5 um Diameter
Core diameter resp. up to 2 um
Piercing diameter Point 3.2.6 (Opt. 5)
Gradient or pitch 0.5 mm up to 8 mm 1.5 um
Thread profile angle a >27° 61 /ﬂl;)r;,et?ut notless IF = flank length in mm

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement 1
Length
of plane-parallel, 0,01 upto 500 mm VDI/VDE/DGQ 2618 1.5um 2-107° - | is the measured
mm
spherical or >500 upto 1000 mm Sheet 19.1:2014 2.5um 2-10°° - Length
mm
cylindrical
Measuring surfaces
Diameter 0,01 upto 200 mm VDI/VDE/DGQ 2618 1.5um 2-107 - dis the measured
mm
Sheet 4.1:2006 Diameter
Point 3.3.4 (Opt. 3),
Point 3.3.5 (Opt. 4)
Feeler gauges 0.03 upto 2.00 mm DIN 2275:2014 1.5um 2-107° - | is the measured
mm length
Adjustment dimensions for 25 upto 500 mm VDI/VDE/DGQ 2618 1.5pum 2-107° -
Outside micrometers mm Sheet 4.4:2009
Throat gauges 3mm upto 200 mm VD;{]\;I;):ET;?;)E?B 0.8um 2-10° - d is the measured
Point 3.3.2 (Opt. 2) Diameter
Caliper for Omm upto 300 mm VDI/VDE/DGQ 2618 Calibration with a
Exterior, interior and Sheet 9.1:2006 automatic
Depth measurements Measuring device
Scale display 9um 11-10°° - | is the measured
Numerical display 10um 10-10°° - Length
Caliper for
Exterior, interior and
VDI/VDE/DGQ 2618 ~ .
Depth measurements Omm upto 500 mm S(leet g.1:2006 30um 30-10°° - /is the measured
. VDI/VDE/DGQ 2618 Canse .
Depth calipers, >500 1000 mm Sheet 9.2:2006 50 um 30-10 Length
Heigh l mm VDI/VDE/DGQ 2618
eight caliper Sheet 9.3:2006
. . VDI/VDE/DGQ 2618 s
Outside micrometers Omm upto 500 mm Sheet 10.1:2001 3um 10°-10
. . VDI/VDE/DGQ 2618 .
Precision micrometer Omm upto 200 mm Sheet 10.3:2002 3um 10-10
heads
VDI/VDE/DGQ 2618
Micrometer head screws [0 mm upto 50 mm / /bGQ 3um 10-107° -

Sheet 10.4:2008

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement 1
Depth gauges Omm upto 300 mm VZKXgE{gS%OZme 3um 10-107° - Jis the measured
Internal micrometers 13 mm upto 300 mm VDI/VDE/DGQ 2618 3um 10-10°° - length
with 2-point contact >300  ypto 1000 mm Sheet 10.7:2010 S5um 10-10°® -/
on the object up to be mm
calibrated
Inside micrometers VDI/VDE/DGQ 2618
with 3-line contact on 3mm upto 150 mm Sheet 10.8:2002 3um 10-10°° - dis the measured
the calibration object diameter
Lever gauges VDI/VDE/DGQ 2618
(quick probe) for upto 200 mm Sheet 12.1:2005 7um 10-10°° - l'is the measured
outdoor length
measurements
Lever gauges VDI/VDE/DGQ 2618
(quick feelers) for 2mm upto 200 mm Sheet 13.1:2005 7um 10-107° -
Internal measurements
Dial gauges Omm upto 100 mm VDI/;/PI?eEe/tD:lGlC.ll/:I;IéIZZGlS 3um 10-107° - mechanical dial indicators
VDI/;/hDeEe/tDlGlC-lL{BISIgOZMS 3um 10107 - zlaeucgt;c;nic digital dial
Fine pointer Omm upto 3mm Vzlr{;/gE:{Eggggzlg 0.6 um
Lever gauges Omm wupto 1.6mm Vz:{;lgEl/ngczl()Z()GZlB 1.0 pm
electr. inductive upto 100 mm VDI/VDE/DGQ 2618 0.6 um 1-107 -
Linear Encoders Sheet 14.1:2010
electr. incremental upto 100 mm VDI/VDE/DGQ/DKD 2618 0.6 um 1-107 -
Linear Encoders Sheet 11.4:2020
Length VDI/VDE/DGQ 2618 For the center Iis the length of the
dimension: dimension
Gauge blocks off Sheet 3.1:2004 0.08 um 0.7-10°° -/
Steel to 0.5mm upto 150 mm Measurement of the For f0 and fu: For the smallest measuring
deviation
DIN EN ISO 3650 of the center dimension /. 0.07 um Uncertainties are
from
Nominal dimension / n the pushability and
through
Differential measurement Start-up features of both
Gauge blocks off For the center Measuring surfaces of the
dimension:
Ceramics after 0.5mm upto 150 mm Measurement 0.1um 0.8-107° -/ Calibration object

DIN EN ISO 3650

of deviations

foand fufrom the center
dimension

through 5-point

Differential measurement

For f0 and fu:

0.07 um

with a suitable

Flat glass plate up to be
tested

=

The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement )
Gauge blocks off For the center
dimension:
Tungsten carbide 0.5 up to 150 mm 0.1um 0.8-107° -/
according to mm
DIN EN ISO 3650 For f0 and fu:
0.07 um
Angle
Perpendicularity- up to 30 um VDI/VDE/DGQ/DKD 2618 2.5um 1-10° -z Iz = length of the
deviation Sheet 7.1:2019 (Opt. 2) forming or locating
Flatness and 4um 5-107° - [z element up up to 500
Straightness deviation mm
Leg length
Protractor
Graduation 1° -180° up to 180° VDI/VDE/DGQ 2618 30'
Scale interval 5' 0° up to 360° Sheet 7.2:2008 1'
Flat rulers
Parallelism deviation up to 500 mm VDI/VDE/DGQ 2618 4um 5-107°¢ -/ | is the measured
Flatness deviation Sheet 5.1:2013 22pum 3.5-107° -/ Length
Straight edge VDI/VDE/DGQ 2618
. o 22um 3.5-10° -/ .
Straightness deviation up to 500 mm Sheet 5.2:2013 |is the measured
Tape measures and scales length
50 um 20-107° -/
Tape measures 0 upto 100 m 4_VB_00237_EN V1
Standards m 3m
0
m
Inclinometers -2000 up to 2000 4_VB_00244_EN V1 1.7 um/m Max. Leg length of the
um/m um/m
(-412“) (412") (0,35") KG: 500 mm

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Mechanical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Streaming
velocity of gases 0.1 m/s up to 68 m/s Measurement with 3;2:%,22:7: less
low-turbulence free jet
Torque 1N-m upto 1000 N-m DKD-R 3-8:2018 5-1073

Calibration equipment

Torque Hand-operated 1N-m upto 1000 N-m DIN EN ISO 6789:2017 5-10°%
turning tools

actuating / indicating

Force (tensile 10N upto 250kN Tensile and compressive 1-1073
force, force according up
compressive to DKD-R 3-3:2018

force) Force
measuring
instruments,

Force transducer

Acceleration Sinusoidal excitation Complex transfer
Vibration frequencies: coefficient (magnitude /
transducer 0.1m/s® upto 20 m/s? 0.2 Hz up to < 0.4 Hz 25%/16° phase).

Vibration 0.4Hzupto<1Hz 15%/16° Transducer mass up

measuring 1Hzupto< 16 Hz 08%/08° up to 0.9 kg,

device 16 Hz 0,55%/0,6° displacement

Vibration > 16 Hz up to 63 Hz 08%/08° amplitude

calibrators > 63 Hz up to 160 Hz 1,0%/1,1° up up to 100 mm
1m/s® upto 200 m/s? Sinusoidal excitation Complex transfer

frequencies:

10Hz upto <20Hz 1,0%/15°

20Hz upto <80Hz 0,8%/0,8°

80 Hz 0,55%/0,6°

>80Hz upto 1kHz 0,8%/0,8°
>1kHz upto 5kHz 1,0%/1,1°
>5kHz upto 9kHz 20%/21°
> 9 kHz up to 10 kHz 3,0%/21°

coefficient (magnitude /
phase).

Transducer mass up

up to 0.2 kg,
displacement
amplitude

up up to 8 mm

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent laboratory Mechanical measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Acceleration 1m/s®> upto 500 m/s? Sinus excitation
Vibration More complex
transducer Frequencies: Transfer coefficient
Vibration 3Hz upto <5 1,6%/1,1° (amount / phase).
measuring device Hz 1,1%/1,1° Transducer mass up to
Vibration 5Hzupto<20Hz 0,55%/0,6° 0.5 kg, displacement
80 Hz amplitude
calibrators 0,8%/0,8° up up to 10 mm
20 Hz up to 1 kHz
1,3%/1,1°
>1kHz upto 5kHz
23%/1,1°
>5kHz upto 10kHz
Negative and positive -1bar upto 0.0bar 1-10%pe pe = measured value
but not less than 20
Overpressure pe Y Print Medium: Gas
pbar
>0mbar upto 0.2 mbar 0.5 pbar 0.01- pe
>0.2 upto 160 mbar 2-10%pe
mbar but not less than 1,0
pbar
>0.16 upto  2bar 20 pbar 3-10° pe
bar
> 2 bar upto 20 bar 610" pe
>20 upto 70 bar DKD-R 6-1:2014 7-105pe
bar
>70 upto 250 bar 2-10%pe
bar
0.5bar upto  55bar 7+ 10° pe Print Medium: Oil
but not less than 0,34
mbar
>55 upto 1200 bar 7+ 107 pe
bar but not less than 7,5
mbar
Absolute pressure pabs 0.03bar upto 20bar 6+ 10° pabs pabs = measured value
but not less than Print Medium: Gas
0.012 mbar Uncertainty of the
>20 upto 70bar 7 - 10° pabs Vacuum gauge is too
bar
take inup to account
lbar upto 56 bar 7 - 10° pabs pabs = measured value
but not less than Print Medium: Oil
0.34 mbar Uncertainty of the
>56 upto 1201 bar 7+ 10 pabs Barometer is too
bar but not less than
take inup to account
7.5 mbar

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent Laboratory Mechanical Measurands, Acoustics
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC°USﬁC5. _ Substitution method in a low-
Measuring microphone/ reflection chamber with 1/2"
- Reference
Free-field open-circuit or
free-field 0perationa| -60dB up to 20 dB Microphone. 125Hz to 0.35dB
transfer measurement 8 kHz
(referred up to 1 0.50dB
v/Pa) >8kHz upto 20 kHz
Measuring microphone/ . . .
“60dB up to 20dB Calibration with reference
standard
Pressure-idle or pressure- (referred up to 1 V/Pa) Pistonfon
operating transmission
dimension
250 Hz / 114 dB Calibrator
1000 Hz / 94 dB Calibrator 0.2dB
1000 Hz / 114 dB
Comparative measurement Only 1/2" -
with an electro-acoustic Microphones
coupler SQ- 4.2
-60dB up to 20dB 31.5Hz up to 5 kHz 0.25dB
(referred up to 1 V/Pa) >5kHz upto 16 kHz 0.50dB
Sound level meter/ Calibration with reference
Sound pressure level 250 Hz / 114 dB standard Pistonfon
indicator (free field)
1000 Hz / 94 dB Calibrator 0.2dB
1000 Hz / 114 dB Calibrator
Comparative measurement Only 1/2" -
with an electro-acoustic Microphones
coupler SQ- 4.2
31.5Hz upto  10KHz 0.35 dB
>10 kHz up to 16 kHz 0.60dB
Substitution method in an
anechoic chamber with 1/2"
reference microphone
74 dB up to 94 dB 125 Hz up to < 250 Hz
0.50dB
(referred up to 20 pPa) 50 Hz up to 8 kHz 0.40 dB
> 8 kHz up to 20 kHz 0.60 dB
Calibration with %'"-
Sound reference
. 0.15dB
calibrator/ 70 dB to 130 dB microphone
sound pressure 250 Hz or 1 kHz
level Frequency:
250 Hz or 1 kHz 0.1Hz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Permanent Laboratory Thermodynamic Measurands

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Temperature measurands -189,3442 °C Argon triple point 4.0 mK Comparison with
reference
Fixed point cells 38,8344 °C Mercury triple point 1.0 mK
0,01°C Water triple point 0.5 mK Fixed point cells with
29,7646 °C Gallium melting point 0.8 mK the aid of standard
156,5985 °C Indium Initial Point 2.5 mK resistance
231,928 °C Tin solidification point 1.5 mK thermometers
419,527 °C Zinc frostbite point 2.0 mK
660,323 °C Aluminium solidification point 7.0 mK
Resistance -189,3442 °C Argon triple point 4.0 mK Calibration at fixed
thermometers (SPRT) -38,8344 °C Mercury triple point 1.5 mK temperature points of
and direct-reading 0,01°C Water triple point 0.5 mK the ITS-90
resistance 29,7646 °C Gallium melting point 1.0 mK
thermometers 156,5985 °C Indium Initial Point 2.5 mK
Measuring 231,928 °C Tin solidification point 2.5 mK
instruments with 419,527 °C Zinc frostbite point 2.5 mK
SPRT 660,323 °C Aluminium solidification point 7.0 mK
-196 °Cup to -189 °C Extrapolation according 8.0 mK Calibration at fixed
to temperature points with
EURAMET tg-1:03/2010 deviation function
-189°Cupto0°C Ar, Hg, TPW fixed point 6.0 mK
according up to ITS-90
-40 °Cup to 30 °C Hg, TPW, Ga fixed point 2.0 mK
0°Cupto 156 °C TPW, In fixed point 3.5 mK
0°Cupto232°C TPW, In, Sn fixed point 3.5 mK
>232°Cupto420°C TPW, Sn, Zn fixed points 4.0 mK
>232 °C up to 660 °C TPW-, Sn-, Zn-, Al-, fixed point 8.0 mK
Resistance thermometers 0,00 °C DKD-R 5-1:2010, ice point 5 mK Ctomg)ar(ijson W:th
(SPRT and PRT) 1967 KR 512018 15wk | thermometersin
' . DKD-R 5-1:2018 thermostated baths
and direct reading -120 °C up to <-80 °C Argon thermostat 10 mK
Resistance -80°Cupto<0°C DKD-R 5-1:2018, Ethanol
thermometers, 0°Cupto200°C DKD-R 5-1:2018 Silicone oil bath 1omK
measuring > 200 °C up to 300 °C DKD-R 5-1:2018 15 mK
equipment > 300 °Cupto420°C Salt Bath 20 mK
> 420 °C up to 500 °C 50 mK
>500°C up t0 660 °C Tube fuﬁi?j\nigﬁ:ﬁzfeat pipe 02K

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Thermocouples 0,01°C Water triple point 0,4K Comparison at
Type Au/Pt 231,928 °C Tin solidification point 0,4K temperature fixed
Type Pt/Pd 419,527 °C Zinc frostbite point 0,4K points of the ITS 90
660,323 °C Aluminium solidification point 0,4K
961,78 °C Silver initial point 0,5K
Comparison with normal
0 °C up to 1000 °C Calibration at fixed points 0,6 K
Resistance thermometers
Precious metal 0,01°C Water triple point 0,4K Comparison at
thermocouples 231,928 °C Tin solidification point 0,4K temperature fixed
419,527 °C Zinc frostbite point 0,4 K points of the ITS 90
660,323 °C Aluminium solidification point 0,4 K
961,78 °C Silver initial point 0,5K
0°C to 1000 °C Calibration at fixed points 0,6 K
. Comparison with
Precious metal thermocouples DKD-R 5-3:2018
*) -40°C to 500 °C . . 0,5K standard resistance
in thermostatically controlled
thermometer
baths
R o DKD-R 5-3:2018 ) .
>500°C to 1000 °C in the tube furnace with Na heat 0,8K Comparison with normal
pipe thermocouples
Measured temperature -196 °C .DK.D_B 5_'.3’:2018 0,5K Comparison with normal
A in liquid nitrogen
variables DKD-R 5-3:2018
-80°C to 200 °C . - 0,2K Resistance
. in thermostatically controlled
Non-precious metal bath
>200°C to  400°C aths 0,4K thermometers
thermocouples *)
>400°C to 500 °C 0,5K
. N DKD-R 5-3:2018 Comparison with normal
>500°C to 1000°C in the tube furnace with Na heat Lok thermocouples
pipe
. o o DKD-R 5-1:2018 Comparison with
Temperature transmitter -80°C to 200 °C in calibration baths 15 mK standard resistance
-R 5-1: th t
with connected resistance >200°C to 500 °C D.KD R 5-1:2018 25 mK ermometers
in a salt bath
thermometer *)
DKD-R 5-1:2018
e 200° : :
Temperature 80°C to 00 °C in calibration baths 0,3K Comparison with
transmitter with resistance
connected >200°C to 500 °C D_KD'R 5-1:2018 1,0K thermometers
in a salt bath
thermocouple *) ncoa. : :
5500°C to 1000 °C DKD-R 5-1:2018 20K Comparison with

in the tube furnace with Na heat
pipe

Thermocouples

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Temperature
measurement -80°C to <0°C PTB Test Rule 20 mK Comparison with
variables Liquid-in- 0°C to 200 °C Volume 2: 10 mK standard resistance
glass thermometer 1999 thermometers
Circulating
thermostats, -80°C to <200 °C 4_VB_00155_EN, V. 4.0 10 mK
precision baths 200°C to 300 °C 15 mK
Temperature block -40°C to 150 °C DKD-R 5-4:2018 0,05 K Comparison with
calibrators # >150°C to 300 °C 0,25K Resistance
>300°C to 650 °C 0,50 K thermometers
>650°C to 800 °C 2,5K Comparison with normal
>800°C to 1000 °C 4K thermocouples
Surface 50°C to 100 °C 4_VB_00016_EN, V.7.0 0,8K
temperature sensor >100°C to 500 °C 0.008K-t/°C t = measured value in °C
Radiation -18°C to 60 °C Spectral range 8 0,6 K Calibration against
thermometer >60°C to 100 °C um up to 14 um 0,9K liquid-surrounded
>100°C to 350 °C 1,2 K cavity radiator
Temperature measuring -40°C to <0°C cryogenic 0,30K Comparison
instruments, data >0°C to 50 °C 0,15K with
loggers >50°C to 80 °C 0,25K resistance
>80°C to 120°C 0,40K thermometers
>120°C to 180 °C 0,90 K
-18°C to 0°C in the closet 0,65 K
>0°C to 25°C 0,36 K
>25°C to 50°C 0,25K
>50°C to 80°C 0,55K
Temperature 0°C to 90 °C Humidity generator or 0,2K
measuring device, data 2-pressure/2-
logger, transmitter temperature-
Generator
-10°C to <0°C 2-pressure/1- 0,35K
0°C to 70°C temperature 0,20K
Generator with flow box
-10°C to 70°C 2-pressure/1-temperature 0,35K

Generator in volume

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Temperature simulators -200°C upto 850 °C DKD-R 5-5:2018 0,016 K Characteristic according
for resistance to
thermometers #)

DIN EN 60751:2009
Temperature indicators -200°C upto 850 °C 0,03 K

for resistance
thermometers *)

Temperature indicators -200°C upto 1750 °C DKD-R 5-5:2018 0,1K Characteristic according
to
and simulators for DIN EN 60584-1:1998

Precious Metals

Thermocouples #)

Temperature indicators -200°C upto 1300 °C DKD-R 5-5:2018 0,05 K Characteristic according
to
and simulators for DIN EN 60584-1:1998

Non-Precious Metals

Thermocouples *)

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Frost and d
:::tan - 1-Temperature 2-
remperature =32°C upto <-25°C Pressure Humidity 90 mK
Dew point Generator
mirro‘; 4_VB_00036_EN, V. 7.7
transmitter, 25 °C up to <0°C L temp. 1./ 2-pressure 35 mK Primary generator
hygrometer p°c up to <70°C hum’i)&it er?erator 30 mK
70°C up to <90°C 4.vB ooo;ISg EN, V. 4.24 40 mK
90 °C up to 95°C - - - 45 mK
-20°C upto 50 °C in the closet 0,2K
>50°C upto  70°C 4 VB_00037_EN, V.7.0 0,25 K
lative humidi rH = measured value
Relative humidity 2% upto 98% 1-temp. - 1/ 2-pressure- 0.1% 0.003-rH
Dew point mirror Humidity generator Uncertainty of
with temperature measurement is
chamber absolute value of
Electrical 2% upto 98 % 3°Cupto98°C 0.3% 0.007 -rH relative humidity
psychrometers 4_VB_00035_EN, V. 4.24
Frost point not lower
Hygrometers, DKD-R 5-8:2019 as low as -25 °C
?ata Iogtgters, 1-temp. - 1-/ 2-pressure-
'anshm' erts (o 2% upto 98% Humidity generator 0.2% 0.003-rH
psychrometers) with temperature
chamber
3°Cupto98°C
Uncertainty of
DKD-R 5-8:2019 measurement is
% w 10 0% s on | e e
>30% up to  60% temperature range: 3,9% !
[} 0, : 29
>60% upto 5% -18°Cupto0°C 6.2 % Frost point not lower
- -8 h —32 o
>% up to 30% ialiﬁeRcﬁrﬁéaztioclg 10% ;ea;’ZrenceCS' Dew
>30% up to 60% chamber 18% oint mirro.r and
>60% upto  95% 33% por
temperature range: resistance
>0°Cupto25° thermometer
5w w0 0% oo a0
>30% up to 60% chamber 1,1%
>60% upto 95 % 1,8%
temperature range:
>25°Cupto50°C
% w w0 0 ronssa0
>30% up to 60% chamber 1,5%
>60% upto 95 % 2,4%

temperature range:
>50°Cupto80°C

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Measuring
range

Measuring conditions /
Procedures

( DAKKS
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uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

Electrolytic conductivity 1.3 uS/cm* up to <5 uS/cm+ 1,5% discrete values
Condu ctivity meters 5 puS/ecm* up to < 100 pS/cm* 4 VB00265 EN:2020, 0,7%
and facilities 100 pS/cm-1 up to < 706 Rev 1.0 0,5%
us/em; 0,3%
706 uS/ cm* up to 100 mS/cm+
pH value
pH - measuring 1.68 pH up to 10 pH 4 VB00266 EN:2020, 0.03 pH

instruments and

instruments

Rev 1.0

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Temperature 0,00 °C DKD-R 5-1:2018 10 mK Calibration on
electrical in an ice bath Temperature fixed point
resistance -80°Cupto<0°C DKD-R 5-1:2018 Comparison with
thermometers, in an ethanol bath normal resistance
electrical 0°Cupto 200 °C DKD-R 5-1:2018 10 mK thermometers in
thermometers, in glycol bath / silicone oil thermostated
non-precious bath Baths
metal > 200 °C up to 300 °C DKD-R 5-1:2018 0,5K Comparison with normal
thermometers in the block calibrator Resistance therm.
Thermocouples *) > 300 °C up to 1000 °C DKD-R 573:2018 3,0K Comparison with normal
in a high temperature furnace Thermocouples
Temperature Comparison with
Circulated -80 °C up to 200 °C 10 mK standard resistance
thermostats, > 200 °C up to 300 °C 4_VB_00155_EN, V. 4.0 15 mK thermometers
Precision Baths
Temperature -40 °C up to 150 °C DKD-R 5-4:2018 0,05 K Comparison with
Temperature block > 150 °C up to 300 °C 0,25K Resistance
calibrators # > 300 °C up to 650 °C 0,5K thermometers
> 650 °C up to 800 °C 2,5K Comparison with
>800°Cupto 1000 °C 4K standard
thermocouples
Temperature -80 °C up to 200 °C 20 mK Comparison
measurement DKD-R 5-1:2018 with
variables >200 °C up to 500 °C in calibration baths 25 mK resistance
Temperature thermometers
transmitter with
connected
resistance
transmitter
Thermometer *)
Temperature -80 °C up to 200 °C DKD-R 573:2018 0,3K
measurement in calibration baths
variables
Temperature > 200 °C up to 1000 °C DKD-R 573:2018 3,5K Comparison with

transmitter with
connected
Thermocouple *)

in the temperature block
calibrator or high temperature

furnace

thermocouples

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Temperature -40°C up to <0°C cryogenic 0,30K Comparison
measurement variables >0°C upto 50°C 0,15 K with
Temperature >50°C upto 80°C 0,25K resistance
measurement >80°C upto 120°C 0,40 K thermometers
instruments, data >120°C upto 180°C 0,90 K
loggers
Temperature measurement -90°C upto 0°C 0,5K Comparison
values Air-conditioning >0°C upto 100°C DKD-R 5-7:2018 0,3K with
cabinets with circulating >100°C upto 200°C Method A and B 0,5K resistance
air >200°C upto 350°C 0,8K thermometers
Temperature measurement -90°C upto o°c 08K
Climatic chambers >0°C upto 100°C 0,5K
without >100°C upto 200°C 0,8 K Measuring medium: Air
Circulating air >200°C upto 350°C 12K
Temperature -90°C upto 0°C 0,3K
measurement variables >0°C upto 100°C 0,2K
Measurement locations >100°C upto 200°C DKD-R 5-7:2018 0,3K
in climatic chambers >200°C upto 350°C Method C 0,5K
with circulating air
Temperature -90°C upto 0°C 0,5K
measurement variables >0°C upto 100°C 0,3K
Measurement locations >100°C upto 200°C 0,5K
in climatic chambers >200°C upto 350°C 0,8 K
without recirculation
relative humidity 5% upto 30% DKD-R 5-7:2018 0,3% ) ) )
Measuring points in >30% upto 60% Method C 0,4% Measuring medium air
climatic chambers >60% upto 98% Temperature range: 0,6 % Uncertainty of
with Circulating air -10°Cupto95°C S(Z?Z:;Z?ae:t
relative humidity 5% upto 30% 0,4% absolute value of
climatic cabinets >30% upto 60% l\?gtadeAJa;igl: 0,6 % relative humidity
with circulating air >60% upto 98% 0,8% Humidity reference is

in empty or defined

loaded cargo space

Temperature range:
-10°Cup to 95 °C

calculated from dew
point and air
temperature

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Relative humidity Measurement
DKD-R 5-8:2019 . .
hygrometers, data uncertainty is
loggers, 1-Temperature 2-Pressure absolute value of
transmitters, no 10% up to 95 % Humidity Generator 0,6 % relative humidity
psychrometers Chamber References: Dew
temperature: 0 °C point mirror and
up to 70 °C resistance thermo-
meter
Dew point temperature 1-Temperature 2- Comparison
Dew point meters, 25°Cup to 70 °C Pressure Humidity 0,09 K with dew point
hygrometers Generator mirror
4 VB_00164 EN, V.6

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Thermodynamic measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Relative humidity Measurement
hygrometers, data DKD-R 5-8:2019 uncertainty is
loggers, Humidity generator restricted absolute value of
transmitters, no 10% upto 95 % useful volume Chamber 0,9% relative humidity
psychrometers temperature: References: Dew
0°Cupto40°C point mirror and
resistance
DKD-R 5-8:2019 thermometer
Humidity generator restricted
useful volume Chamber 2,0%
temperature:
>40°Cupto70°C
Temperature DKD-R 5-1:2018 Comparison with
measurement variables 1-Temperature 2-Pressure resistance
Temperature 0°C upto 70°C Humidity generator 0,05K thermometer
measurement with temperature
instruments, data chamber
loggers,
Transmitter *)
Temperature simulators -200°C upto 850°C DKD-R 5-5:2018 0,016 K Characteristic according
for to
Resistance thermometer *) DIN EN 60751:2009
Temperature display -200°C upto 850°C DKD-R 5-5:2018 0,03 K
instruments for
resistance
thermometer *)
Temperature display- -200°C upto 1750°C DKD-R 5-5:2018 0,1K Characteristic according
instruments and simulators to
for DIN EN 60584-1:1998
Precious metal
thermocouples
*)
Temperature display- -200°C upto 1300°C DKD-R 5-5:2018 0,05 K Characteristic according
instruments and simulators to
for non-precious metal DIN EN 60584-1:1998
thermo-
Elements *)

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration item Procedures uncertainty of
measurement
Scales non- 0 kg up to 10 kg EURAMET cg-18 Version 4.0 1-10°° with weights of class
automatic > 10 kg 80 kg Calibration on 5-10°® E2
electronic scales Site
T 1N 1000 N DIN EN ISO 6789:2017 1% actuating /
orque m  upto m : b indicating
Hand-operated
torque wrench
tools,
Negative and -lbar upto 0.0 bar 1-10%pe Pe= measured
. but not less than 20
positive value pressure
ubar
overpressure pe 0.2 mbar up to 160 mbar 210 pe medium: Gas
DKD-R 6-1:2014 but not less than
1,0 pbar
>0.6bar upto 2 bar 20 bar 3-10°
pe
>2 bar up to 20 bar 6 -+ 10° pe
>20 bar up to 70 bar 7 - 10° pe
Negative and > 70 bar up to 250 bar 2-10*%pe
positive 0.5 bar up to 55 bar 7 - 105 pe Print Medium: Oil
overpressure pe DKD-R 6-1:2014 but not less than
0,34 mbar
>55 bar up to 1200 bar 7 - 10° pe
but not less than
7,5 mbar
Absolute pressure pabs 0.03 bar up to 20 bar 6 - 10 pabs pabs = measured value
but not smaller Print Medium: Gas
than 0.012 mbar Measurl.ng
uncertainty of the
105 vacuum gauge is
>20 bar up to 70 bar 7 - 10 pabs up to be considered
1 bar up to 56 bar 7 - 10 pabs pabs = measured value
but not less than . . .
0,34 mbar Print Medium: Oil
Uncertainty
. -5
> 56 bar up to 1201 bar 7 - 10° pabs Of the barometer
but not less than is up to be
7,5 mbar considered.

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Flow rate of M .
liquids Volumetric comparison easuring
Volume flow rate dVv/dt 0.011/min  upto 250 |/min measurement (references: 0,15 % instruments
of flowin Turbines, gear counters,
- g Coriolis; MID,...) with analog
liquids
Mass flow rate dm/dt Density from 700 kg/m? up to 1100 output,
of flowing liquids 0.01 kg/min  up to 250 kg/min 0,20 % F
kg/m3 Viscosity from 0.8 mm?/s to requency
1600 mm?/s output
and visual indication
Flow rate of
liquids Volumetric comparison Measuring
Volume flow rate . . measurement (references: instruments with
dV/dt of flowing 0.01\/min up to 250 |/min Turbines, gear meters, Coriolis, 0,15% analog output,
liquids MID,...) frequency output,
visual display
Density from 700 kg/m? up
Mass flow rate dm/dt to 1100 kg/m?
of flowing liquids 0,01kg/min  upto 250 kg/min Viscosity from 0.8 mm?/s up 0,20 %
to 1600 mm?/s
Flow rate of gases Volumetric comparison measurement
Volume flow rate (references: Coriolis, piston Measuring
dV/dt of flowing gases 0.001 I/min  up to 250 I/min calibrator,...) 0,50 % instruments with
analog output,
Calibration medium: frequency output,
Compressed air (with compressed visual display
air qualities according up to Din ISO
8573-1; clean & oil-free air with a
max. RH 55%) at room temperature i
Mass flow rate dm/dt 13mg/min  up to 312 g/min X 6) peratu 0,50 % in the standard

of flowing gases

up up to a maximum of 10
bar overpressure

state Pn=1013.25
mbar Tn=0 °C

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring Expanded Remarks
calibration item conditions / uncertainty of
Procedures measurement 1
Length Cylindrical
setting
standards, ring
gauges: VDI/VDE/DGQ 2618
Diameter 1mm up to 200 mm Sheet 4.1:2006 0.8um 2-10° -d d =is the measured
Plug gauges: Point 3.3.4 (Opt. 3), Diameter
Diameter Immupto 200 mm Point 3.3.5 (Opt. 4) 0.8um 2-10° - d
Test Probes: VDI/VDE/DGQ 2618
Diameter 0,1mmupto 30 mm Posi:tegt.zﬂtlzzié%?l) 0.8 um ; - 10°®
Thread gauges (one
and multiple-start
cylindrical
external and
internal threads
with
straight flanks,
symmetrical profile) 1.4 mm up to 200 mm VDI/VDE/DGQ 2618 Three-wire method
Threaded mandrels: nominal pitch: Sheet 4.8:2006 3um 12 $0 d =is the measured
simple 0.3 mm up to 6 mm Point 3.2.2 (Opt. 1) diameter
Flank diameter
Threaded rings: 3 mm up to 200 mm VDI/VDE/DGQ 2618 3um 10-107° - Two-ball method
simpler nominal pitch: Sheet 4.9:2006 d d =is the measured
Flank diameter 0.5 mm up to 6 mm Point 3.2.2 (Opt. 1) Diameter
Length
of plane-parallel, 0,01 upto 500 mm VDI/VDE/DGQ 2618 15pum 2-10° lis the measured
spherical or mm Sheet 19.1:2014 K length
cylindrical
measuring surfaces
Diameter 0,01 wupto 200 mm VDI/VDE/DGQ 2618 1.5um 2-10° d is the measured
mm Sheet 4.1:2006 “d diameter
Point 3.3.4 (Opt. 3),
Point 3.3.5 (Opt. 4)
Feeler gauges 0.03 upto 2.00 mm DIN 2275:2014 1.5um 2-10°® |is the measured
mm K length
Adjustment dimensions forj 25 upto 500 mm VDI/VDE/DGQ 2618 1.5um 2-10°°
mm -

Outside micrometers

Sheet 4.4:2009

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement )
Throat gauges 3mm upto 200 mm VDSI{]\észf%gglg 0.8um 2-10° - d d is the measured
Point 3.3.2 (Opt. 2) Diameter
Caliper for
Exterior, interior and
VDI/VDE/DGQ 2618 30um 30-10° -/ .
Depth measurements 0 mm upto 500 mm Sheet 9.1:2006 W | is the measured
. VDI/VDE/DGQ 2618 6 .
Depth calipers, > 500 1000 mm Sheet 9.2:2006 50 um 30-10 ! Length
Heiaht cali mm VDI/VDE/DGQ 2618
eight caliper Sheet 9.3:2006
. . VDI/VDE/DGQ 2618 6
Outside micrometers 0 mm upto 500 mm Sheet 10.1:2001 3um 10-10 i
.. . VDI/VDE/DGQ 2618 .
Precision micrometer 0 mm upto 200 mm Sheet 10.3:2002 3um 10-10 i
heads
] VDI/VDE/DGQ 2618 B
Micrometer head screws |0 mm upto 50mm Sheet 10.4:2008 3um 10-10 i
VDI/VDE/DGQ 2618 6
Depth gauges 0 mm upto 300 mm Sheet 10.5:2010 3um 10-10° -/
Inside micrometers 13mm upto 300 mm VDI/VDE/DGQ 2618 3um 10-107¢ -/
with 2-point contact >300 upto 500 mm Sheet 10.7:2010 S5um 10-107° -/
mm
on the object up to be
calibrated
Inside micrometers with VDI/VDE/DGQ 2618
3-line contact 3mm upto 150 mm Sheet 10.8:2002 3um 10-10°° -d d is the measured
on the object up to be diameter
calibrated
Lever gauges VDI/VDE/DGQ 2618
(quick probe) for upto 200 mm Sheet 12.1:2005 7pm 10-107° -/ l'is the measured
outdoor length
measurements
Lever gauges VDI/VDE/DGQ 2618
(quick probe) for internal 2mm upto 200 mm Sheet 13.1:2005 7um 10-10°° -/
measurements
Dial gauges 0mm upto 100 mm VDI/;/r?eEe/tDlGl('ll/zlénglS 3um 10-10°° -/ mechanical dial indicators
DI/VDE/D DKD 261
v l/;/hee/t fl(i{:;ézo 618 3um 10-107¢ -/ electronic digital dial gauges
. . VDI/VDE/DGQ 2618
Fine pointer Omm wupto 3mm Sheet 11.2:2002 0.6 um
VDI/VDE/DGQ 2618
Lever gauges Omm upto 1.6mm Sheet 11.3:2002 1.0 pm
electr. inductive upto 100 mm VDI/VDE/DGQ 2618 0.6um 1-10° -/
Linear Encoders Sheet 14.1:2010
electr. incremental upto 100 mm VDI/VDE/DGQ/DKD 2618 0.6um 1-10° -/
Linear Encoders Sheet 11.4:2020

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand /
calibration item

Measuring
range

Measuring
conditions /
Procedures

( DAKKS

Expanded
uncertainty of
measurement ¥

Deutsche
Akkreditierungsstelle

Remarks

Coordinate Measuring
Technology

Coordinate measuring
instruments with
optical sensing

Measuring projectors,

Measuring microscopes

Instruments with one
measuring level
with a

Area diagonals

<450 mm

Calibration of the

metrological
Properties according to
DKD-R 473

Sheet 18.1:2018, and

the below mentioned
Standards and guidelines
DIN EN ISO 10360
VDI/VDE 2617

Measuring systems with

visual touch
or electronic

Edge detection

Determination of the
Probing deviation
Psx, Psyand Ps2p
up up to means of a

Circle standard according
to

VDI/VDE 2617
Sheet 6.1:2019

0.5 um

Determination of the
Probing deviation of the
Image processing system

Psvx, Psvvand Psvap
up up to means of a

Circle standard according
to

VDI/VDE 2617
Sheet 6.1:2019

0.5 um

Determination of the

Length measurement
deviation

Euxv, Euxand Euy
up up to means of a
Line scale or

Circular matrix according
to

DIN EN ISO 10360-7:2011

0.5um 0.7-107° «/

Iis the measured

Length

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Dimensional measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement )

Coordinate Measuring Determination of the
Technology

Coordinate measuring Length measurement

deviation
instruments with optical of the

Image processing system

Euv 0.5 um

up up to means of a
Line scale or

Circular matrix according
to

DIN EN ISO 10360-7:2011

Determination of the

Length measurement
deviation
Ewr

upto 100 mm up up to means of gauge 0.5um 0.7-107% -/ |is the measured
blocks

or Length
upto 100 um Depth setting standard 0.25 um
according to

DIN EN ISO 10360-7:2011

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021 Page 108 from 142



Annex up to the accreditation certificate D-K-15070-01-01

On-site calibration Electrical measurement

Measurand /

( DAKKS

Deutsche

Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measuring range

Measuring conditions /

Expanded

Remarks

calibration Procedures uncertainty of
item measurement
DC voltage ov 0.1pv U = set value
Measuring 0,01V upto 2,2V 7-10° Ulpv
instruments
>2,2V upto 11V 9-10 U
>11V upto 22V 8-10°° U
>22V upto 220V 12-10° U
>220V upto 1000 V 12-10° U
DC voltage ov 0.1 v U = measured value
Sources 1mV upto 100 mV 8-10° Ulpv
>100V upto 1v 11-10° U
>1V upto oV 9-10° U
>10V upto 100V 13-10°° U
>100V upto 1000 V 16-10° U
High Voltage >1kV upto 10 kv 25-103U25V U = measured value
Direct current 0A 0.2nA I = set value
strength
Measuring 10pA upto 220 pA 50107 /8 nA
instruments
>220 A upto 2.2mA 87107 |
>22mA upto 22 mA 87-107% /
>22mA upto 220 mA 89-107° /
>220mA upto 2,2A 0.2-1073/
>22A upto 11A 0.55 - 103/
>11A upto 20A 1.2-1073/
>20A upto 200 A Voltage drop with 1.0-1073%/
>200A upto 2000 A Normal resistance
Direct current 0A 0.2nA I = measured value
strength
Sources 0.1puA upto 1pA 4001075 /
>1puA upto 10 pA 120- 10 |
>10pA  upto 100 pA 100- 107 |
>100 WA  upto 1mA 70-10°% /1
>1mA upto 10 mA 70-10°% /
>10mA upto 100 mA 85-107% /
>100mA upto 1A 200107 /

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item
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Calibration and Measurement Capabilities (CMC)

Measuring range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

Direct current strength >1A up to 10A Voltage drop with 0.5-1073/ I = measured value
Sources >10A upto 200 A Normal resistance 1-1073/
>200A upto 2000 A with current 2-107%1
transformer
Direct current strength 1mA upto 2,2A 1-1073/
Current clamps >2,2A upto 20A 2-10731
>20A upto 1000 A 3-10°%/
DC resistance 0Q 50 uQ R =set value
10;190Q 95-107° R Fluke 5700A
10Q 28-10° R
19Q 27-10° R
100 Q; 190 Q 17-10° R
1kQ 13-10° R
1.9 kQ 13-10° R
10 kQ 12-10° R
19 kQ 12-10° R
100 kQ 14-10° R
190 kQ 14-10° R
1 MQ 20-10°° R
1.9 MQ 21-10°° R
10 MQ 40-10° R
19 MQ 48-10° R
100 MQ 110-10°¢ R
0Q 100 puQ R = measured value
10 upto 100Q 16 - 107 R50 uQ HP 3458A
>10Q upto 100 Q 12+ 10"® R 500 pQ
>100Q upto 1kQ 14-10° R
>1kQ up to 10 kQ 15-10° R
>10kQ upto 100 kQ 16-10° R
>100kQ upto 1MQ 35 -10°°R
>1MQ up to 10 MQ 150-10°° R
>10MQ upto 100 MQ 600-10°° R
>100 MQ upto 1GQ 5-10%R
0,001 Q upto 0,1Q Substitution procedure 50-10° R
>0,1Q wupto 1MQ with normal resistance 20 -10°%R
>1MQ upto 100 MQ 30-10°° R

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Electrical measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration item Procedures uncertainty of
measurement
DC resistance 1Q wupto <11Q 120-10° R R = set value
(areas) 11Q wupto <33Q 33-10° R Fluke 5520A /5522A
Measuring 33Q upto <110Q 29-10° R
instruments
110Q upto <3300 28-10°° R
330Q upto <1.1kQ 28-10° R
1.1kQ upto <3.3kQ 28-10° R
3.3kQ upto <11kQ 28-10°° R
11kQ upto <33kQ 28-10°° R
33kQ upto <110 kQ 28-10°° R
110kQ upto <330kQ 32-10°° R
330kQ upto <1.1MQ 33-10°° R
1.1MQ upto <3.3MQ 62-10°° R
33MQ upto <11 MQ 0.13-103R
11MQ upto <33 MQ 0.25-103R
33MQ upto <110 MQ 0.5-103R
110MQ upto <330 MQ 3-102R
330MQ upto <1.16GQ 15-103R

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Electrical measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
AC voltage meters I1mVupto2.2mV 10 Hz up to 20 Hz 0.52-103% U U = measured value
and sources >20 Hz up to 40 Hz 0.52-103% U
> 40 Hz up to 20 kHz 0.40- 10 U
>20 kHz up to 50 kHz 0.40-1032 U
> 50 kHz up to 100 kHz 0.41-102° U
> 100 kHz up to 300 kHz 0.46- 1073 U
>300 kHz up to 500 kHz 0.55- 107 U
> 500 kHz up to 1 MHz 0.60- 1073 U
>2.2mVupto7mV 10 Hz up to 20 Hz 0.22-102% U
> 20 Hz up to 40 Hz 0.22-102 U
> 40 Hz up to 20 kHz 0.16- 103 U
>20 kHz up to 50 kHz 0.16- 103 U
> 50 kHz up to 100 kHz 0.20- 103 U
> 100 kHz up to 300 kHz 0.22-103% U
>300 kHz up to 500 kHz 0.33-102 U
> 500 kHz up to 1 MHz 0.45-103 U
>7 mVupto 22 mV 10 Hz up to 20 Hz 80:10° U
>20 Hz up to 40 Hz 80-10° U
> 40 Hz up to 20 kHz 65-10° U
>20 kHz up to 50 kHz 75-10° U
> 50 kHz up to 100 kHz 75-10% U
> 100 kHz up to 300 kHz 95-10° U
>300 kHz up to 500 kHz 0.19-103 U
> 500 kHz up to 1 MHz 0.21-103 U
>22mVupto70 mV 10 Hz up to 20 Hz 70-10°¢ U
>20 Hz up to 40 Hz 58-10°° U
> 40 Hz up to 20 kHz 35-10°° U
>20 kHz up to 50 kHz 35-10% U
> 50 kHz up to 100 kHz 45-10% U
> 100 kHz up to 300 kHz 55-10% U
> 300 kHz up to 500 kHz 0.11-103 U
> 500 kHz up to 1 MHz 0.13-103 U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Electrical measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
AC voltage meters >70 mV up to 220 10 Hz up to 20 Hz 39-10°° U U = measured value
and sources mv >20 Hz up to 40 Hz 35-10°° U
> 40 Hz up to 20 kHz 25-10°° U
>20 kHz up to 50 kHz 25-10°° U
> 50 kHz up to 100 kHz 28-10° U
> 100 kHz up to 300 kHz 42-10% U
> 300 kHz up to 500 kHz 85-10° U
> 500 kHz up to 1 MHz 0.1-10% U
>220 mV up to 700 10 Hzup to 20 Hz 25-10°° U
mv >20 Hz up to 40 Hz 22-10° U
> 40 Hz up to 20 kHz 12-10°° U
> 20 kHz up to 50 kHz 12-10°° U
> 50 kHz up to 100 kHz 13-10°° U
> 100 kHz up to 300 kHz 14-10"° U
> 300 kHz up to 500 kHz 27-10°° U
> 500 kHz up to 1 MHz 40-10° U
>700mVupto2.2V 10 Hz up to 20 Hz 20-10°° U
>20 Hz up to 40 Hz 14-10° U
> 40 Hz up to 20 kHz 10-10"° U
>20 kHz up to 50 kHz 10-10° U
> 50 kHz up to 100 kHz 11-10° U
> 100 kHz up to 300 kHz 11-10° U
> 300 kHz up to 500 kHz 22-10°° U
> 500 kHz up to 1 MHz 68-10°° U
>22Vupto7V 10 Hz up to 20 Hz 18-10° U
>20 Hz up to 40 Hz 12-10°° U
> 40 Hz up to 20 kHz 11-10° U
> 20 kHz up to 50 kHz 11-10° U
> 50 kHz up to 100 kHz 13-10° U
> 100 kHz up to 300 kHz 13-10° U
> 300 kHz up to 500 kHz 30-10°° U
> 500 kHz up to 1 MHz 95-10° U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement Y
AC voltage meters >7Vupto22V 10 Hz up to 20 Hz 17-10°¢ U U = measured value
and sources >20 Hz up to 40 Hz 16-10° U
> 40 Hz up to 20 kHz 11-10° U
>20 kHz up to 50 kHz 11-10° U
> 50 kHz up to 100 kHz 11-10° U
> 100 kHz up to 300 kHz 25-10% U
> 300 kHz up to 500 kHz 30-10°% U
> 500 kHz up to 1MHz 0.11-103 U
>22Vupto70V 10 Hz up to 20 Hz 18-10° U
>20 Hz up to 40 Hz 16-10° U
> 40 Hz up to 20 kHz 15-10° U
>20 kHz up to 50 kHz 15-10° U
> 50 kHz up to 100 kHz 25-10% U
> 100 kHz up to 300 kHz 25-10% U
> 300 kHz up to 500 kHz 4010 U
> 500 kHz up to 1 MHz 0.13-103 U
>70Vupto220V 10 Hz up to 20 Hz 19-10° U
>20 Hz up to 40 Hz 18-107° U
> 40 Hz up to 20 kHz 17-10° U
>20 kHz up to 50 kHz 17-10"° U
> 50 kHz up to 100 kHz 32-10°° U
>220V up to 1000 V 10 Hz up to 20 Hz 25-10°° U
> 20 Hz up to 40 Hz 27-10°° U
> 40 Hz up to 20 kHz 45-10°° U
>20 kHz up to 50 kHz 45-10% U
> 50 kHz up to 100 kHz 65-10° U
High Voltage >0.7kV upto1kV 50 Hz 25-103U0.25V
>1kVupto7kV 35-10%U2.0V
AC power 100 pAup to 1 mA 10 Hzupto 40 Hz 120-10° | I = measured value
Sources and measuring > 40 Hz up to 1 kHz; 160- 107 |
instruments > 1 kHz up to 10 kHz; 60107 |
>1mAupto10mA 10 Hz up to 40 Hz 46-107% |
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration Electrical measurement
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC power >10mAuptolA 10 Hz up to 40 Hz 17-10° | I = measured value
Sources and measuring > 40 Hz up to 1 kHz;
instruments > 1 kHz up to 10 kHz;
>1Auptol10A 10 Hzup to 40 Hz 32-10°% /
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>10Aupto20A 10 Hzup to 40 Hz 39-10°% /
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>20A upto 100A 10 Hz up to 40 Hz 69-10°¢ |
> 40 Hz up to 1 kHz; 69-10°° |/
>1 kHz up to 10 kHz; 0.17-1073 J
AC power 100 A upto 2000 A 50 Hz 3.0-103-1 Current transformer
Sources
Alternating current 1mAupto2.2A 40Hz upto 5kHz 2-10% 1 I = measured value
Current clamps >22Aupto20A 40Hz upto 5kHz 3-10% 1/
>20Aupto800A 40Hz upto 65Hz 4-107%)
Capacity 190 pF up to < 400 pF 10Hz upto 10kHz 4-103C 8pF With 5520A / 5522A
gauges 400 pF upto <1.1nF 10Hz upto 10kHz 45-103C 8pF
1.1nF upto <3.3nF 10Hz upto kHz 4.0-103C 8pF
3.3nF upto <11nF 10Hz upto 1kHz 2.5-103C 8pF
11nF upto <33nF 10Hz upto 1kHz 2.5-1073C 80pF
33nF upto <110nF 10Hz upto 1kHz 2.5-103C 80pF
110nF upto <330nF 10Hz upto 1kHz 45-103C
330nF upto <1.1pF 10Hz upto 600 Hz 45-103C
1.1uF upto <3.3pF 10Hz upto 300Hz 45-103C
33uF upto <11pF 10Hz upto 150Hz 45-103C
11uF upto <33uF 10Hz upto 120Hz 6.0-1073C
33puF upto <110 uF 10 Hz upto 80Hz 6.5-103C
110 uF upto <330pF DC upto 50 Hz 6.0-103C
330 uF upto <1.1mF DC upto Hz 6.0-103C
1.1mF upto <33mF DC upto 6 Hz 6.0-103C
33mF upto <11mF DC upto 2Hz 6.0-103C
11mF upto <33mF DC upto 200.6 8.0-103C
33mF upto 110 mF Hz 11-103 C
DC upto 0,2Hz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Frequency 1 mHz up to 46 GHz 2-10°" furr f=current measured
value
uTf
=Trigger uncertainty
Time interval lus  upto1000s 2:-10°-t2ns t = current measured
value
Speed 1 min®  upto 100.000 min* with light pulse generator 8-10°
) but not less than 0.006 min-
visual 1

1 rpm up t0 99.99 rpm

with reflex marks and

2-10% 0.01rpm

100 rpm up to 999.9 rpm Tesup to 465 2-10* 0.1rpm
1000 rpm up to 99999 rpm 2-10*1rpm
AC active power 33mV upto 1000 P = set value with Fluke
v 5520A/5522A PF:
45Hz upto 65kHz Power factor
109 HW up to < 11kW PF=1 14-107°P
33mAupto<11A
363 mW up up to 20 kW 11Aupto20A 2.0-103pP
DC power 1mW upto 300W 0.5-103pP
>300W  upto20kw 1.0-10%pP

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Measurand /
calibration range Procedures uncertainty of calibration item
item measurement Y
Oscilloscopes
Vertical deflection 5mVv up to 5V Ri=50Q 3.5-103 U35V Square wave voltage
5mV up to 120V Ri=1MQ 2.4-102 U 40 pv 10 Hz up to 10 kHz
Horizontal 5ns upto 520 ms 3-10°% tlns t: current time
deflection 20 ms up to 5
30-10° t1.2-1073¢2
Rise time 600 ps up to 10 ms 25 mV up to 1V 40-103tr7ps
Ri =50Q
HF impedance 0,0 up to 1,0 45MHz upto 5GHz 0,01 0,01 |7 Connector; PC-7; 50 Q
For others
Connectors
the measuring un-
(reflection factor) >5GHz upto 18GHz 0,015 0,01 |7 safety.
Uncertainty of
measurement in
Units of the amount
of the
Reflection factor.
Single 9kHz wupto 5GHz 0,01 0,01 |7 N connector; 50 Q
measurement
|s11]
For others
Connectors
the measuring un-
safety.
0,015 0,01
Amount | 7] >5 GHz upto 18 GHz A ,01 | 1] Uncertainty of
measurement in
Units of the amount
of the
Reflection factor.
45MHz upto 5GHz 0,01 0,005 |7 Connector; PC3.5; 50 Q
For others
Connectors
the measuring un-
safety.
0,015 0,01
>5 GHz upto 18 GHz ] ,01 | I Uncertainty of
measurement in
Units of the amount
of the
Reflection factor.
> 18 GHz upto 26.5GHz 0,02 0,02 |7
9kHz wupto 18GHz ‘ ‘ N connector; 50 Q.
0,1<|/1<1
. U(T) 180°
Phase ¢ arcsin (),
-180° up to 180° A5MHz upto 18GHz z PC-7;50Q
0,1<|/1<1
45MHz upto 26.5GHz PC3.5
0,1<|/1<1

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand /
calibration item

Calibration and Measurement Capabilities (CMC)

Measuring range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement

Remarks

HF impedance

(reflection factor)

Two-port
measurement
|S11|&amp
|S22]

Amount | 7]

Phase @

0,0 up to 1,0

45 MHz up to 5 GHz

>5 GHz up to 18 GHz

0,015 0,01 |7]

0,02 0,01 |7]

PC-7;50Q

For others
Connectors

the measuring un-
safety.

Uncertainty of
measurement in
Units of the amount
of the

Reflection factor.

9 kHz up to 5 GHz

>5 GHz up to 18 GHz

0,015 0,01 |/]

0,02 0,01 |7]

N connector; 50 Q.

For others
Connectors

the measuring un-
safety.

Uncertainty of
measurement in
Units of the amount
of the

Reflection factor.

45 MHz up to 5 GHz

>5 GHz up to 18 GHz

> 18 GHz up to 26.5 GHz

0,01 0,005 |7

0,015 0,01 |7

0,02 0d2|7

PC3.5

For others
Connectors

the measuring un-
safety.

Uncertainty of
measurement in
Units of the amount
of the

Reflection factor.

-180°

up to 180°

9 kHz to 18 GHz
01<|/7<1

45 MHz up to 18 GHz
0,1<|/1<1

45 MHz up to 26.5 GHz
0,1<|/1<1

U(T) 180°
L]
r V.4

arcsin

N connector; 50 Q.

PC-7;50Q

PC35

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
. Connector system: N;
HF - Attenuation 500
Switchable- 0 dB up to 60 dB 9 kHz up to 18 GHz 0.3dB IM<0.1
Attenuators,
Fixed attenuators > 60 dB up to 90 dB 0.3dB
Connector
Absolute 0 dB up to 60 dB 45 MHz up to 20 GHz 0.3dB system PC.5; 50
. Q
attenuation > 20 GHz up to 26.5 GHz 0.5dB 45 MHz up to 20 GHz
values > 60 dB up to 90 dB 45 MHz up to 20 GHz 0.3dB IM<0.1
P P : <20 GHz up to 26.5 GHz
IN<0.15
> 20 GHz up to 26.5 GHz 0.5dB
Connector system:
HF power >1pWupto 0.1 mW 2.5 MHz up to 2 GHz (0.025 0.14-|T|)-P N. PC-35 :
Power meters >2 GHz up to 18 GHz (0.049 0.21-|r])-P 500Q; | r//KG<0.2
> 18 GHz up to 26.5 GHz (0.071 0.32-|T])-P
Connector system:
HF power N, PC35;
Signal generators >1pW upto 0.1mw 2.5 MHz up to 2 GHz (0.035 0.13-|T|)-P 50Q | ks <0.2
>2 GHz up to 18 GHz (0.053 0.2-|T|)-P
>18GHz  upto 26.5GHz (0.074 0.31-|T])-P
0.1 mW up to 10 mW N connector; 50 Q
9 kHz up to 50 MHz 17-103--P |171<0,3
>50 MHz up to 5 GHz 22-10--p For others
Connectors
>5 GHz up to 18 GHz 30-103--P increases the
Uncertainty of
measurement
0.1 mW up to 10 mW Connector PC™3.5; 50 Q
50 MHz up to 5 GHz 22-103--P 1/1<0,3
>5 GHz up to 18 GHz 32-102--P For other
connectors
> 18 GHz up to 26.5 GHz 40-1073--P increases the
Uncertainty of
measurement

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021
Valid from: 21.07.2021 Page 118 from 142



Annex up to the accreditation certificate D-K-15070-01-01

( DAKKS

Deutsche

Akkreditierungsstelle

On-site calibration of high-frequency and radiation measurement quantities

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
HF power 0.1 up to 10 mW 9kHz upto 50 MHz 17-1073--pP N connector; 50 Q
mw >SOMHZ oo 5 GHz
Power meters 21-103%--P |171<0,3
>5 GHz 18 GHz
98- 102-.p For other
connectors
increases the
Uncertainty of
measurement
0.1 up to 10 mw 50 MHz up to 5 GHz 22-103--P Connector PC™3.5; 50 Q
mwW
>5 up to 18 GHz 32-103--P |71<0,3
GHz
>18 upto  26.5GHz 40-1073--P For other
connectors
GHz
increases the
Uncertainty of
measurement
Signal level 0dBc upto 90 dBc 9 kHz up up to 7 GHz 1.5dB SNR>20dB
difference >7 GHz up up to 13.6 GHz 2.3dB
Measuring >13.6 GHz upto 26.5 GHz 3dB
instruments / >90dBc upto 100 9 kHz up to 7 GHz 4.5dB SNR >20dB
sources dBc >7 GHz 13.6 GHz 4.8dB
>13.6 GHz 26.5 GHz 5.3dB
Filter 1Hz up to 40 MHz 1% SNR >70dB
bandwidth
Measuring
instruments

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
HF noise display 10 Hz up to 50 GHz -165 dbm/Hz to 0 dBm/Hz 1dB
Receiver / Measuring
instruments
Form factor 1:1 upto4:1 55% SNR >20dB
Measuring instruments >4:1 up to 10:1 7%
>10:1 up to 18:1 8,5 %
fHF = carrier frequency
fHF < 4 GHz
Amplitude modulation: .
< =
Modulation depth m 0.0upto<1.0 fmop< 1 MHz 0,004 0,025m fMOD = modulation freq.
Absolute
measurement
uncertainty
Frequency modulation fHF = Carrier frequency
Frequency deviation Af fHF < 4 GHz
fmoD =
0 Hzupto5 MHz fvoo< 1 MHz 0.041 Af 25Hz Modulation frequency
Af  =frequency deviation
Absolute
measurement
uncertainty
Phase modulation fHF = Carrier frequency
Phase deviation AQ fHF < 4 GHz
fmoD =
0 up to (4 MHz / fMOD) rad fmoo< 1 MHz 0.025rad 0.041 A® | Modulation frequency
A® = phase deviation
IAbsolute
measurement
uncertainty
Distortion factor k >0.0001 up to 0.01 AM demodulation method 0,030 fHF=Carrier frequency
>0.01 up t0 0.1 fHF: 150 kHz up to 2 GHz 0.029 fMOD =
fiviop = 1kHz ’ Modulation frequency
0.1upto0.2 0,025
g upto prr = 0 dBm pre = Carrier level
FM & PM-
Demodulation method
> 0.800011 up toOOfl Absolute
> 01 “ptmo 5 fur1150 kHz up to 2 GHz 0,09 measurement
>0.1uptoO. fwiop = 1kHz uncertainty
Pur =0dBm
Af <50 kHz
Pulse-shaped So=13.5 uVs CISPR Band A Pulse rate
measurement Spectra| 9 kHz up to 0.15 MHz 0.50 dB 1Hzupto 100 Hz
voltage amplitude
. 6, M <0.05 (represent)
density DIN EN 55016-1-1:2015
(Measure/ Display)
CISPR 16-1-1:2010
S0=0.316 pVs CISPR Band B Pulse rate
>0.15 MHz up to 30 MHz 0.50dB 1 Hz up to 1000 Hz
DIN EN 55016-1-1:2015 l6,M<0.07 (represent)
CISPR 16-1-1:2010

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Pulse-shaped S0=0.0044 uVs CISPR Band C Pulse rate
measurement Spectral > 30 MHz up to 300 MHz 0.6 dB 1 Hz up to 1000 Hz
voltage amplitude DIN EN 55016-1-1:2015 I6,M1<0.12 (represent)
density
(Measure/ Display)
CISPR 16-1-1:2010
S0=0.0044 pVs CISPR Band D Pulse rate
> 300 MHz up to 1 GHz 0.6 dB 1 Hz up to 1000 Hz
l6,M<0.12 (represent)
DIN EN 55016-1-1:2015
CISPR 16-1-1:2010
HF Current 9 kHz up to 100 MHz DIN EN 55016-1-2:2015 0.3dB
transformer clamp > 100 MHz up to 400 MHz 4.4 mA 0.5dB
Transmission >400 MHz up to 1 GHz 0.8 dB
certificate

Resistance dB(Q)

HF Bulk Current Injection

Transducer clamp Insertion 9 kHz up to 100 MHz DIN EN 61000-475 :2014 0.3dB
loss dB > 100 MHz up to 400 MHz 4.4 mA 0.5dB
> 400 MHz up to 1 GHz 0.8 dB
Phase noise Phasg noise rt.alated. up to Offset frequencY referred Carrier Frequency:
carrier amplitude in dBc/Hz up to carrier
frequency
Signal generators >-87 dBc/Hz 100 Hz 2.5dB 100 MHz - 1 GHz
>-99 dBc/Hz 1 kHz 2.5dB
>-104 dBc/Hz 10 kHz 2.5dB
>-111 dBc/Hz 100 kHz 2.5dB
>-131 dBc/Hz 1 MHz 2.5dB
>-137 dBc/Hz 10 MHz 2.5dB
> -80 dBc/Hz 100 Hz 2.5dB >1 MHz - 3 GHz
>-96 dBc/Hz 1 kHz 2.5dB
>-101 dBc/Hz 10 kHz 2.5dB
>-109 dBc/Hz 100 kHz 2.5dB
>-126 dBc/Hz 1 MHz 2.5dB
>-136 dBc/Hz 10 MHz 2.5dB
>-72 dBc/Hz 100 Hz 2.5dB >3 GHz-6 GHz
>-93 dBc/Hz 1 kHz 2.5dB
> -98 dBc/Hz 10 kHz 2.5dB
>-106 dBc/Hz 100 kHz 2.5dB
>-120 dBc/Hz 1 MHz 2.5dB
>-135 dBc/Hz 10 MHz 2.5dB

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Voltage ratio Bridge voltage: 5V Calibration of 350 Q
bridge standards and
+2mV/V Measuring frequency 225 Hz 0.04 uv/v the associated
Measuring frequency 600 Hz 0.05 pv/v indicators
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 2,5V at discrete points in
+2 mV/V 10% increments
Measuring frequency 225 Hz 0.05 pv/v
Measuring frequency 600 Hz 0.05 pv/v
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 5V
+5mV/V
Measuring frequency 225 Hz 0.15 pv/v
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 5V
+10 mV/V
Measuring frequency 225 Hz 0.10 pv/V
Measuring frequency 4.8 kHz 0.30 uv/v
Bridge voltage: 2,5V
+5mV/V
Measuring frequency 225 Hz 0.1 uv/v
Measuring frequency 600 Hz 0.1 uv/v
Measuring frequency 4.8 kHz 1.0 pv/v
Bridge voltage: 2,5V Calibration of 350 Q
bridge standards and
+10 mV/V Measuring frequency 225 Hz 0.4 puv/v the associated
Measuring frequency 600 Hz 0.4 puv/v indicators
Measuring frequency 4.8 kHz 0.4 uv/v
Bridge voltage: 1V at discrete points in
+10 mV/V 10% increments
Measuring frequency 600 Hz 0.40 pv/v
Bridge voltage: 1V
+20 mV/V
Measuring frequency 4.8 kHz 0.60 pVv/VvV
Bridge voltage: 1V
+100 mV/V
Measuring frequency 4.8 kHz 5.0 uv/v
Bridge voltage: 2,5V
+100 mV/V
Measuring frequency 4.8 kHz 5.0 uv/v

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Voltage ratio DC Bridge voltage:
voltage Bridge 0mv/V 2.0 uv/v
standards -2mV/V upto 2mV/V 2.5 uv/v
-5mV/V upto 5mV/V 0,5V 2.5 uv/v
-10mV/V upto 10 mV/V 2.5 uv/v
-20mV/V upto 20 mV/V 2.5 uv/v
-100 mV/V up to 100 2.5 uv/v
mV/V
Bridge voltage:
0 mV/V 1.0 pv/v
-2mV/V upto 2 mV/V 2.0 uv/v
-5mV/V upto 5mV/V 1,0V 2.0 pv/v
-10 mV/V upto 10 mV/V 2.0 uv/v
-20mV/V upto 20 mV/V 2.0 pv/v
-100 mV/V up to 100 2.0 pv/v
mV/V
Bridge voltage:
0 mv/V 0.5 pv/V
-2mV/V upto 2 mV/V 0.5 pv/v
-5mV/V upto 5mV/V 2,5V 0.5 pv/v
-10mV/V upto 10 mV/V 0.5 pv/V
-20mV/V upto 20 mV/V 0.5 pv/V
-100 mV/V up to 100 1.5 uv/v
mV/V

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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On-site calibration of high-frequency and radiation measurement quantities
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
Voltage ratio DC Bridge voltage:
voltage Bridge 0mv/V 0.3 uv/v
standards -2mV/V upto 2mV/V 0.25 uv/Vv
-5mV/V upto 5mV/V 50V 0.25 uv/v
-10mV/V upto 10 mV/V 0.25 pv/V
-20mV/V upto 20 mV/V 0.35 pv/Vv
-100 mV/V up to 100 1.5 pv/v
mV/V
Bridge voltage:
0mvV/V 0.2 uv/v
-2mV/V upto 2 mvV/V 0.2 pv/Vv
-5mV/V upto 5mV/V 7,5V 0.2 pvV/v
-10mV/V upto 10 mV/V 0.2 pv/Vv
-20mV/V upto 20 mV/V 0.3 pv/v
-100 mV/V up to 100 1.5 uV/v
mV/V
Bridge voltage:
0mV/V 0.1 pv/v
2mV/V upto 2mV/V 0.15 pv/v
-5mV/V upto 5mV/V 10,0V 0.15 pv/v
-10mV/V upto 10 mV/V 0.2 pV/V
-20mV/V upto 20 mV/V 0.3 pv/v
-100 mV/V up to 100 1.5 uV/v
mV/V
Voltage ratio DC voltage With K148
bridges, measuring Bridge voltage: 0,5 V
instruments, -2mV/V upto 2 mV/V 0.35 uv/v
measuring amplifiers -5mV/V upto 5mV/V 0.35 uv/v
-10mV/V upto 10 mV/V 0.40 pV/V
20mV/V upto 20 mV/V 0.55 pv/V
-100 mV/V up to 100 2.5 uv/v
mV/V
Bridge voltage:
-2mV/V upto 2 mV/V 0.20 uv/v
-5mV/V upto 5mvV/V 1V 0.20 pv/V
-10mV/V upto 10 mV/V 0.30 pv/Vv
-20mV/V upto 20 mV/V 0.50 pv/VvV
-100 mV/V up to 100 2.5 uv/v
mV/V
Bridge voltage:
-2mV/V upto 2mV/V 0.10 uv/v
-5mV/V upto 5mV/V 2.5V;5V;7.5V;10V 0.15 uv/v
-10mV/V upto 10 mV/V 0.25 pv/VvV
-20mV/V upto 20 mV/V 0.45 uv/v
-100 mV/V up to 100 2.5 uv/v
mV/V

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Mobile Laboratory Electrical Measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration item Procedures uncertainty of
measurement ¥
DC voltage ov 0.1 pv U = set value
Measuring 0,01V upto 2,2V 7-10° Ulpv Fluke 5700A
instruments
>2,2V upto 1V 9-10% U
>11V upto 22V 8-10% U
>22V upto 220V 12-10° U
>220V upto 1000 V 12-10° U
DC voltage ov 0.1uv U = measured value
Sources 1mV wupto 100 mV 8-10° Ulpv HP 3458A
>100V upto 1v 11-10° U
>1V upto oV 9-10% U
>10V upto 100V 13-10° U
>100V upto 1000 V 16-10° U
Direct current 0A 0.2nA I = set value
strength
Measuring 10pA  upto 220 pA 50-10°° /8 nA Fluke 5700A
instruments
>220uA  upto 2.2 mA 87-10°% /
>2.2mA upto 22 mA 87-10°% /
>22mA upto 220 mA 89-10°¢ /
>220mA upto 2,2A 0.2-1073/
>2,2A upto 11A 0.55-1073/ with 5520A/5522A
>11A upto 20 A 1.2-107%/
>20A upto 200 A Voltage drop with 1.0-1073/
Normal resistance
Direct current 0A 0.2nA I = measured value
strength
Sources 0.1pA upto 1pA 400107 / HP 3458A
>1uA upto 10 pA 120- 10 /
>10puA upto 100 pA 100- 107 /
>100uA upto 1mA 70-10°% /
>1mA upto 10 mA 70-10°% /
>10mA upto 100 mA 85-107°¢ /
>100mA upto 1A 200 10°¢ /
>1A upto 10A Voltage drop with 0.5-1073/ I = measured value
>10A upto 200 A Normal resistance 1-10%/
Direct current 1mA upto 2,2A 1-103/
strength
Current clamps >2,2A upto 20A 2-107%/
>20A upto 1000 A 3-107%/

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Mobile Laboratory Electrical Measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration Procedures uncertainty of
item measurement ¥
DC resistance 0Q 50 uQ R =set value
10;190Q 95-107° R Fluke 5700A
10Q 28-10° R
190 27-10° R
100 Q; 190 Q 17-10"° R
1kQ 13-10° R
1.9kQ 13-10° R
10 kQ 12-10°° R
19 kQ 12-10°° R
100 kQ 14-10° R
190 kQ 14-10° R
1MQ 20-10° R
1.9 MQ 21-10° R
10 MQ 40-10° R
19 MQ 48-10° R
100 MQ 110-10°® R
DC resistance 0Q 100 uQ R = measured value
(areas) 1Q wupto 100Q 16-10°® R50 uQ
>10Q upto 100 Q 12+ 10® R 500 pQ
>100Q upto 1kQ 15-10° R
>1kQ upto 10 kQ 15-10° R
>10kQ upto 100 kQ 15-10° R
>100kQ upto 1MQ 35-10° R
>1MQ upto 10 MQ 150+ 10°® R
>10MQ upto 100 MQ 600-10°° R
>100 MQ upto 1GQ 5-103R
0,001Q wupto 0,1Q Substitution procedure 50-10° R
>0,1Q upto 1MQ with normal resistance 20-10° R
>1MQ upto 100 MQ 30-10°° R

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Mobile Laboratory Electrical Measurands
Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
DC resistance 1Q wupto <11Q 120-10°¢ R R = set value
(areas) 11Q upto <33Q 33:10° R
Measuring instruments [33Q upto <110Q 29-10° R
110 upto <3300 28-10° R
Q
330 upto <11kQ 28-10° R
Q
1.1 upto <3.3kQ 28-10° R
kQ
33 upto <11kQ 28-10° R
kQ
11 upto <33kQ 28-10° R
kQ
33 upto <110kQ 28-10° R
kQ
110 upto <330kQ 32:10° R
kQ
330 upto <11MmQ 33-10°° R
kQ
1.1 upto <3.3MQ 62-10° R
MQ
33 upto <11 MQ 0.13-103R
MQ
11 upto <33 MQ 0.25-1073R
MQ
33 upto <110 MQ 0.5-102R
MQ
110 upto <330MQ 3-102 R
MQ
330 wupto <1.1GQ 15-103%R
MQ

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage meters 1mVupto2.2 10 Hz up to 20 0.52-103% U U = measured value
and sources mv Hz 052102 U
> 20 Hz up to 40 Hz 0.40- 107 U
> 40 Hz up to 20 kHz 0.40- 1073 U
>20 kHz up to 50 kHz 0.41- 102 U
> 50 kHz up to 100 kHz 0.46 - 107 U
> 100 kHz up to 300 kHz 0.55- 10 U
> 300 kHz up to 500 kHz 0.60-10° U
> 500 kHz up to 1 MHz
>2.2mVupto7mV 10 Hz up to 20 0.22-103 U
Hz 0.22+10° U
> 20 Hz up to 40 Hz 0.16 - 10 U
> 40 Hz up to 20 kHz 0.16 - 10 U
>20 kHz up to 50 kHz 0.20- 102 U
>50 kHz up to 100 kHz 0.22- 102 U
> 100 kHz up to 300 kHz 0.33-10° U
> 300 kHz up to 500 kHz 0.45 - 10 U
> 500 kHz up to 1 MHz
>7 mVupto22 mV 10 Hz up to 20 80-10°° U
Hz 8010 U
> 20 Hz up to 40 Hz 65-10° U
> 40 Hz up to 20 kHz 75.10° U
>20 kHz up to 50 kHz 75.10° U
>50 kHz up to 100 kHz 95106 U
> 100 kHz up to 300 kHz 0.19 - 10-3
> 300 kHz up to 500 kHz U
> 500 kHz up to 1 MHz 0.21-107
U

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.

Date of issue: 21.07.2021

Valid from: 21.07.2021 Page 128 from 142



Annex up to the accreditation certificate D-K-15070-01-01

Mobile Laboratory Electrical Measurands

( DAKKS

Deutsche

Akkreditierungsstelle

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC voltage meters >22 mV up to 70 mV 10 Hz up to 20 70-10°¢ U U = measured value
and sources e 58-10° U
>20 Hz up to 40 Hz 35-10°° U
> 40 Hz up to 20 kHz 35-10°¢ U
> 20 kHz up to 50 kHz 45-10 U
> 50 kHz up to 100 kHz 55.10°6 U
> 100 kHz up to 300 kHz 0.11 - 107
> 300 kHz up to 500 kHz u
> 500 kHz up to 1 MHz 0.13-1073
U
>70 mV up to 220 mV 10 Hz up to 20 39-10°° U
Hz 35-10° U
> 20 Hz up to 40 Hz 25-10°¢ U
> 40 Hz up to 20 kHz 25.10°¢ U
> 20 kHz up to 50 kHz 28-10°¢ U
> 50 kHz up to 100 kHz 42-10° U
> 100 kHz up to 300 kHz 85- 106 U
> 300 kHz up to 500 kHz 0.1-103 U
> 500 kHz up to 1 MHz
> 220 mV up to 700 mV 10 Hz up to 20 25-10°° U
Hz 22-10° U
>20 Hz up to 40 Hz 12-10% U
> 40 Hz up to 20 kHz 12-10°¢ U
> 20 kHz up to 50 kHz 13-10 U
> 50 kHz up to 100 kHz 14-10° U
> 100 kHz up to 300 kHz 27-10°¢ U
> 300 kHz up to 500 kHz 40- 1075 U
> 500 kHz up to 1 MHz
>700mVupto2.2V 10 Hz up to 20 20-10°° U
Hz 14-10° U
>20 Hz up to 40 Hz 10-10° U
> 40 Hz up to 20 kHz 10- 10 U
> 20 kHz up to 50 kHz 11-10°¢ U
> 50 kHz up to 100 kHz 11-10°¢ U
> 100 kHz up to 300 kHz 22-10°¢ U
> 300 kHz up to 500 kHz 68-10°¢ U
> 500 kHz up to 1 MHz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC voltage meters >22Vupto7V 10 Hz up to 20 18-10° U U= measured value
and sources i 12-10% U
>20 Hz upto 40 Hz 11-10% U
> 40 Hz up to 20 kHz 11-10°¢ U
> 20 kHz up to 50 kHz 13-10 U
> 50 kHz up to 100 kHz 13-10°¢ U
>100 kHz up to 300 kHz 30-10°° U
>300 kHz up to 500 kHz 95-10° U
> 500 kHz up to 1 MHz
>7Vupto22V 10 Hz up to 20 17-10° U
Hz 16-10° U
>20 Hz up to 40 Hz 11-10°¢ U
> 40 Hz up to 20 kHz 11-10° U
>20 kHz up to 50 kHz 11-10° U
>50 kHz up to 100 kHz 25.10° U
> 100 kHz up to 300 kHz 30-10°° U
> 300 kHz up to 500 kHz 0.11- 10°
> 500 kHz up to 1MHz u
>22Vupto70V 10 Hz up to 20 18-10° U
Hz 16-10° U
> 20 Hz up to 40 Hz 15-10° U
> 40 Hz up to 20 kHz 15-10°¢ U
> 20 kHz up to 50 kHz 25.10°¢ U
> 50 kHz up to 100 kHz 2510 U
> 100 kHz up to 300 kHz 40- 10 U
> 300 kHz up to 500 kHz 0.13 - 1073
> 500 kHz up to 1 MHz u
>70V upto220V 10 Hz up to 20 19-10° U
Hz 18-10° U
> 20 Hz up to 40 Hz 17-10° U
> 40 Hz up to 20 kHz 17-10% U
> 20 kHz up to 50 kHz 32-10°¢ U
> 50 kHz up to 100 kHz
> 220V up to 1000 V 10 Hz up to 20 25-10° U
Hz 27-10° U
> 20 Hz up to 40 Hz 45-10° U
> 40 Hz up to 20 kHz 45-10-¢ U
>20 kHz up to 50 kHz 65-10° U
> 50 kHz up to 100 kHz
High Voltage >0.7kV upto 1 kv 50 Hz 25-10%U0.25V
>1kVupto7kV 35-10°U2.0V

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement ¥
AC power sources and 100 pAupto 1 mA 10 Hz up to 40 120- 107 | I = measured value
meters Hz 160 - 107 |
>40 Hz up to 1 kHz; 60-10° |
> 1 kHz up to 10 kHz;
>1mAupto 10 mA 10 Hz up to 40 46107 |
Hz
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
AC power sources and >10mAuptolA 10 Hz up to 40 17-10°°% J
Hz
meters
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>1Auptol10A 10 Hz up to 40 32-10°% /
Hz
>40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>10Aupto20A 10 Hz up to 40 39-10°% /
Hz
> 40 Hz up to 1 kHz;
> 1 kHz up to 10 kHz;
>20A upto 100A 10 Hz up to 40 69-10°¢ |/
Hz 69107 |
>40 Hz up to 1 kHz; 017 - 107 |
> 1 kHz up to 10 kHz;
AC power 100 A upto 2000 A 50 Hz 3.0-1073-1 Current transformer
Sources

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration Procedures uncertainty of
item measurement ¥
AC power 1mA up to 2,2A 40 Hz upto 5kHz 2-1073) | = measured value
Current clamps >2,2A up to 20A 40 Hz upto 5kHz 3-107%/
>20A up to 800 A 40Hz upto 65Hz 4-10731
Frequency 1 mHz upto 46 GHz 2-10°" furr f=current measured
value
ury =Trigger uncertainty
Time interval 1us up to 1000 s 2-10°-t2ns t = current measured
value
Capacity 190pF  upto <400 pF 10Hz UPto  10kHz 4-103C8 pF With 5520A / 5522A
Gauges, 400pF  upto  <1.inf 10Hz PP 10k 45107 C8pF
1.1 nF up to <3.3nF 10Hz up to 3kHz 4.0-10°C8pF
33nF  upto  <1lnF 10H UP :‘; 1kHz 2.5-10°C8 pF
11nF up to <33nF 10 Hz ES to 1kHz 2.5+ 1073 C80 pF
33nF  upto  <110nF 10Hz YP 10 1yHz 2.5+ 1072 C 80 pF
110nF  upto  <330nF 10 Hz Ez :g 1kHz 45-107C
330 nF up to <1.1pF 10Hz UP 10 600 Hz 45-103C
1.1 pF up to <33 puF 10 Hz Eg :2 300 Hz 45-103C
33uF  upto  <11pF 10Hz up to 150Hz 45-103C
11puF  upto  <33pF 10 Hz Eg :g 120 Hz 6.0-103C
33uF  upto  <110pF 10Hz up to 80Hz 6.5-103C
1104F  upto  <330uF bc Eg :‘; 50 Hz 6.0-10°C
330 uF up to <1.1mF DC up to 20Hz 6.0-103C
11mF  upto <3.3mF DC up to g, 6.0+ 107 C
up to
3.3mF up to <11 mF DC up to 2Hz 6.0-103C
11mF  upto  <33mf pc UYP 0 ggH; 8.0-107C
33 mF up to 110 mF up to 0.2 Hz 11-103C
Oscilloscopes 5mV up to 5V R =50Q 3.5-103U35uv Square wave voltage
Vertical 5mV up to 120V Ri=1 2.4-1073 U 40 pv 10 Hz up to 10 kHz
deflection MQ
Horizontal 5ns up to 520 ms 310 tlns t: current time
deflection 520 ms up to 5
30-10° t1.2-1073¢?
Rise time 600 ps up to 10 ms 25 mVupto 1V 40-103tr 7 ps
Ri=50Q

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
AC active power 33mV  upto 1000V P : setvalue
45 Hz upto 65 kHz with Fluke 5520A/5522A
PF=1 PF: Power factor
109 uW up < 11kwW 33mA  up <11A 1.4-103P
to
363mW up 20 kw 11A to 20A 2.0-103P
to
DC power 1mW up 300 W 0.5-103p
to
>300W up 20kwW 1.0-103P
to

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration item Procedures uncertainty of
measurement
1)
HF impedance 45MHz upto 5GHz 0,01 0,01 |71 Connector; PC-7; 50 Q
For others
(reflection factor) 00 upto 10 >5GHz upto 18GHz 0,015 0,01 |7] Connectors
increases the
Uncertainty of
measurement
Single measurement 9kHz upto 5GHz 0,01 0,01 |71 N connector; 50 Q
[s11]
For others
Connectors
Amount | /] >5GHz upto 18GHz 0,015 0,01 |7] increases the
Uncertainty of
measurement
45MHz upto 5GHz 0,01 0,005 |7] Connector system
>5GHz upto 18GHz 0,015 0,01 |7] PC3.5;50 Q
For others
Connectors
>18 upto 26.5GHz O,PIF 0,02 |1 increases the
GHz
‘ ‘ Uncertainty of
measurement
9 kHz up to 18 GHz N connector; 50 Q.
pr=lll=l arcsin u(r),180°
L]
Phase ¢ -180° upto 180° 45 MHz up to 18 GHz P Connector; PC-7; 50 Q

01<|/1<1

45 MHz up to 26.5 GHz

01< |/ <1

PC3.5

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
HF impedance 45 MHz up to 5 GHz 0,015 0,01 |7] PC-7;50Q
For others
(reflection factor) 0.0upto 1.0 >5 GHz up to 18 GHz 0,02 0,01 |7] Connectors
increases the
Uncertainty of
measurement
Two-port measurement
9 kHz up to 5 GHz 0,015 0,01 N connector; 50 Q.
[S11]& |522] P 1
For others
Connectors
Amount | 1] >5 GHz up to 18 GHz 0,02 0,01 |7] increases the
Uncertainty of
measurement
45 MHz up to 5 GHz 0,01 0,005 |7 PC3.5
> 5 GHz up to 18 GHz 0,015 0,01 |7] For other
connectors
> 18 GHz up to 26.5 GHz 0,02 0,02 |7] increases the
9 kHz up to 18 GHz N connector; 50 Q.
01<|/<1 \
Phase ¢ ‘ ‘
i _U(r)180°
-180° up to 180 45 MHz up to 18 GHz arcsin . PC-7;50 Q
r 4
01<|/<1
45 MHz up to 26.5 GHz PC3.5
01<|/<1
: Connector system: N;
HF - Attenuation 500
ZW'tChab'e' 0 dB up to 60 dB 9 kHz up to 18 GHz 0.3dB IM<o0.1
ttenuators,
Fixed attenuators > 60 dB up to 90 dB 0.3dB
-3 .
Absolute 0 dB up to 60 dB 45 MHz up to 20 GHz 0.3dB ggr;;\ector system PC.5;
attenuation > 20 GHz up to 26.5 GHz 0.5dB |4|_5| LVIOHi up to 20 GHz
values >60 dB up to 90 dB 45 MHz up to 20 GHz 0.3dB rrzl(lgl'llzsup to 26.5 GHz
> 20 GHz up to 26.5 GHz 0.5dB
Connector system:
HF power >1pW up to  0.1mwW 2.5 MHz up to 2 GHz (0.025 0.14-|r|)-P N PC35 -
Power meters >2 GHz up to 18 GHz (0.049 0.21-|T|)-P 50Q; | F//KG<0.2
> 18 GHz up to 26.5 GHz (0.071 0.32-|T|)-P
HF power Connector system: N, PC-
3,5;
Signal generators >1pW up to 0.1 mwW 2.5 MHz up to 2 GHz (0.035 0.13-|r|)-P 50Q |k <0.2

>2 GHz up to 18 GHz
> 18 GHz up to 26.5 GHz

(0.053 0.2-|T])-P
(0.08 0.4-r|)-P

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring range Measuring conditions / Expanded Remarks
calibration item Procedures uncertainty of
measurement
HF power 0.1 mW upto 10 mwW N connector; 50 Q
Signal generators 9 kHz up to 50 17-1073--pP |71<0,3
MHz 22-1072--P
>50 MHz up to 5 GHz 30-102%-.p
>5 GHz up to 18 GHz
0.1mW upto 10 mwW Connector PC™3.5; 50 Q
50 MHz up to 5 GHz 22-103--p |71<0,3
> 5 GHz up to 18 GHz 32-10%--p For others
Connectors
> 18 GHz up to 26.5 GHz 40-1073%--P increases the
Uncertainty of
measurement
HF power 0.1mW upto 10mWwW 9 kHz up to 50 17-1073--P N connector; 50 Q
Power meters MHz 21-103%--P |71<0,3
>50 MHz up to 5 GHz
28-107--P :z;::c]tecl;rs
>5 GHz up to 18 GHz
increases the
Uncertainty of
measurement
0.1mW upto 10mW 50 MHz up to 5 GHz 22-103--P Connector PC™3.5; 50 Q
>5 GHz up to 18 GHz 32-10%--P |71<03
>18 GHz up t0 26.5 GHz 40-1073--p For other
connectors
increases the
Uncertainty of
measurement
Signal level difference 0dBc upto 90dBc 9kHz upto7GHz 1.5dB SNR >20dB
Measuring >7GHz upto 13.6 GHz 2.3dB
instruments / sources
>13.6 GHz upto 26.5GHz 3dB
90dBc 510 100 dBc
9kHz upto7GHz 4.5dB SNR >20dB
>7GHz upto 13.6 GHz 4.8 dB
>13.6 GHz upto 26.5GHz 5.3dB
Filter 1Hz upto 40MHz 1% SNR > 70 dB
bandwidth
Measuring
instruments
HF noise display 10Hz upto 50GHz -165 dbm/Hz up to 0 dBm/Hz 1dB
Receiver /
Measuring
instruments
Form factor 1:1 upto 4:1 55% SNR>20dB
Measuring >4:1 upto 10:1 7%
instruments
>10:1 upto 18:1 8,5%
1 The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of

accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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calibration item
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Deutsche
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Calibration and Measurement Capabilities (CMC)

Measuring
range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement Y

Remarks

Amplitude modulation:
Modulation depth m

0.0upto<1.0

fvop< 1 MHz

0,004 0,025m

fHF = carrier frequency
fHF <4 GHz

fMOD = modulation freq.
Absolute

measurement
uncertainty

Frequency modulation
Frequency deviation

of

O Hzupto5 MHz

fmop < 1 MHz

0.041 Af 25Hz

fHF = Carrier frequency
fHF < 4 GHz

fMOD =

Modulation frequency
Af  =frequency
deviation

Absolute
measurement
uncertainty

Phase modulation
Phase deviation
AD

0 up to (4 MHz / fMOD)
rad

fwmop< 1 MHz

0.025rad 0.041 A0

fHF = Carrier frequency
fHF <4 GHz

fmoD =

Modulation frequency
AQ® = phase deviation

Absolute
measurement
uncertainty

Phase noise

Signal generators

Phase noise related up to
carrier amplitude in dBc/Hz

Offset frequency referred
up to carrier

Carrier Frequency:

frequency

>-87 dBc/Hz 100 Hz 2.5dB 100 MHz - 1 GHz
>-99 dBc/Hz 1 kHz 2.5dB

>-104 dBc/Hz 10 kHz 2.5dB

>-111 dBc/Hz 100 kHz 2.5dB

>-131 dBc/Hz 1 MHz 2.5dB

>-137 dBc/Hz 10 MHz 2.5dB

>-80 dBc/Hz 100 Hz 2.5dB >1 MHz -3 GHz
>-96 dBc/Hz 1 kHz 2.5dB

>-101 dBc/Hz 10 kHz 2.5dB

>-109 dBc/Hz 100 kHz 2.5dB

>-126 dBc/Hz 1 MHz 2.5dB

>-136 dBc/Hz 10 MHz 2.5dB

>-72 dBc/Hz 100 Hz 2.5dB >3 GHz-6 GHz
>-93 dBc/Hz 1 kHz 2.5dB

>-98 dBc/Hz 10 kHz 2.5dB

>-106 dBc/Hz 100 kHz 2.5dB

>-120 dBc/Hz 1 MHz 2.5dB

>-135 dBc/Hz 10 MHz 2.5dB

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring conditions / Expanded Remarks
calibration item range Procedures uncertainty of
measurement
Distortion factor k >0.0001 up t0 0.01 AM demodulation method 0,030 fHF=Carrier frequency
>0.01up t00.1 fHF: 150 kHz up to 2 GHz 0,029 fMOD = .
>0.1up t00.2 fwmoo = 1kHz 0,025 Modulatl.on frequency
pue=0dBm pue = Carrier level
FM & PM-
>0.0001 up to 0.01 Demodulation method Absolute
>0.01upto0.1 12150 kHz up to 2 GHz 0,09 measurement
>0.1upto0.2 fuoo = 1kHz uncertainty
Pxr =0 dBm
Af <50 kHz
Pulse-shaped So=13.5 pVs CISPR Band A Pulse rate
measurement Spectral 9 kHz up to 0.15 MHz 0.50 dB 1 Hz up to 100 Hz
voltage amplitude
densigty ’ DIN EN 55016-1-1:2015 fo 1 0.05 (represent)
(Measure/ Display)
CISPR 16-1-1:2010
S0=0.316 pVs CISPR Band B Pulse rate
> 0.15 MHz up to 30 MHz 0.50 dB 1 Hz up to 1000 Hz
DIN EN 55016-1-1:2015 6, [.<0.07 (represent)
CISPR 16-1-1:2010
So=0.044 pVs CISPR Band C Pulse rate
> 30 MHz up to 300 MHz 0.6 dB 1 Hz up to 1000 Hz
DIN EN 55016-1-1:2015 e, M<0.12 (represent)
CISPR 16-1-1:2010
So=0.044 pVs CISPR Band D Pulse rate
>300 MHz up to 1 GHz 0.6 dB 1 Hz up to 1000 Hz
6, [1<0.12 (represent)
DIN EN 55016-1-1:2015
CISPR 16-1-1:2010
HF current transformer 9 kHz up to 100 MHz DIN EN 55016-1-2:2015 0.3dB
clamp >100 MHz up to 400 4.4 mA 0.5dB
Transmission MHz 0.8dB
resistance dB(Q) >400 MHz up up to 1 GHz
HF Bulk Current Injection
Transducer clamp Insertion 9 kHz up to 100 MHz DIN EN 61000-47¢ :2014 0.3dB
loss dB >100 MHz up to 400 4.4 mA 0.5dB
MHz 0.8d8
>400 MHz up up to 1 GHz

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Calibration and Measurement Capabilities (CMC)

Measuring range

Measuring conditions /
Procedures

Expanded
uncertainty of
measurement ¥

Remarks

Temperature simulators

for
resistance
thermomet
ers

-200°C upto 850°C

Temperature display-
instruments for
resistance
thermometers

-200°C upto 850°C

DKD-R 5-5:2018

0,016 K

0,03 K

Characteristic according to

DIN EN 60751:2009

Temperature display-
instruments and
-simulators for

Precious Metals

Thermocouples *)

-200°C upto 1750°C

DKD-R 5-5:2018

Characteristic according to

DIN EN 60584-1:1998

Temperature display-
instruments and
-simulators for

Non-Precious Metals
Thermocouples *)

-200°C upto  1300°C

DKD-R 5-5:2018

0,05K

Characteristic according to

DIN EN 60584-1:1998

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of

units are relative values related up to the measured value, unless otherwise stated.
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Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement Y
Length Cylindrical
setting
standards, ring
gauges: VDI/VDE/DGQ 2618
. -6 .
Diameter 1 up to 200 mm Sheet 4.1:2006 0.8pum 2-10 d =is the measured
mm
Plug gauges: Point 3.3.4 (Opt. 3), Diameter
. -6 .
Diameter 1 up to 200 mm Point 3.3.5 (Opt. 4) 0.8um 2-10
mm
Test Probes: VDI/VDE/DGQ 2618
. Sheet 4.2:2007 6
Diameter 0.1 up to 30 mm Point 3.2.2 (Opt. 1) 0.8um 2-10
mm
Thread gauges (one
and multiple-start
cylindrical
external and
internal threads
with
straight flanks,
symmetrical profile) .
1.4 mm up to 200 mm VDI/VDE/DGQ 2618 Three-wire method
Threaded mandrels: . ) 3um 10-107° -
nominal pitch: Sheet 4.8:2006 d = is the measured
simple
P 0.3 mm up to 6 mm Point 3.2.2 (Opt. 1) diameter
Flank diameter
Threaded rings: 3 mm up to 200 mm VDI/VDE/DGQ 2618 3um 10-107° - Two-ball method
simple pitch nominal pitch: Sheet 4.9:2006 d =is the measured
diameter 0.5 mm up to 6 mm Point 3.2.2 (Opt. 1) diameter
Length
of plane-parallel, 0,01 up to 500 mm VDI/VDE/DGQ 2618 15um 2-10°° - | is the measured
spherical or mm Sheet 19.1:2014 length
cylindrical
measuring surfaces
Diameter 0,01 up to 200 mm VDI/VDE/DGQ 2618 15um 2-10° - d is the measured
mm Sheet 4.1:2006 diameter
Point 3.3.4 (Opt. 3),
Point 3.3.5 (Opt. 4)
Feeler gauges 0.03 up to 2.00 mm DIN 2275:2014 1.5um 2-107° - I is the measured
mm length
Adjustment dimensions 25 up to 500 mm VDI/VDE/DGQ 2618 1.5pm 2-107° -
for mm

Outside micrometers

Sheet 4.4:2009

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Mobile laboratory Dimensional measurands

Calibration and Measurement Capabilities (CMC)

Measurand / Measuring Measuring Expanded Remarks
calibration item range conditions / uncertainty of
Procedures measurement )
VDI/VDE/DGQ 2618 L 1M6 . .
Throat gauges 3mm upto 200 mm Sheet 4.7:2005 0.8um 2-10 d is the measured
Point 3.3.2 (Opt. 2) Diameter
Caliper for
Exterior, interior and
VDI/VDE/DGQ 2618 s .
Depth measurements 0 mm upto 500 mm Sheet 9.1:2006 30um 30-10 |is the measured
. VDI/VDE/DGQ 2618 6.
Depth calipers, >500 1000 mm Sheet 9.2:2006 50 um 30-10 Length
e el mm VDI/VDE/DGQ 2618
eight caliper Sheet 9.3:2006
. . VDI/VDE/DGQ 2618 6
Outside micrometers 0 mm upto 500 mm Sheet 10.1:2001 3um 10-10
Fine pointer measuring- VDI/VDE/DGQ 2618 6
screws Oomm  upto 200mm Sheet 10.3:2002 3um 10-10
. VDI/VDE/DGQ 2618 6
Micrometer head screws [0 mm upto 50 mm Sheet 10.4:2008 3um 10-10
VDI/VDE/DGQ 2618 6
Depth gauges 0 mm upto 300 mm Sheet 10.5:2010 3um 10-10
Inside micrometers 13mm upto 300 mm VDI/VDE/DGQ 2618 3um 10-107°° -
with 2-point contact >300 upto 500 mm Sheet 10.7:2010 5um 10-107° -
mm
on the object up to be
calibrated
Inside micrometers VDI/VDE/DGQ 2618
with 3-line contact on 3mm upto 150 mm Sheet 10.8:2002 3um 10-107°° - dis the measured
the calibration object diameter
Lever gauges VDI/VDE/DGQ 2618
(quick probe) for upto 200 mm Sheet 12.1:2005 7pm 10-10°° - lis the measured
outdoor length
measurements
Lever gauges VDI/VDE/DGQ 2618
(quick feelers) for 2mm upto 200 mm Sheet 13.1:2005 7um 10-10°° -
Internal measurements
Dial gauges 0 mm upto 100 mm VDI/;/:;;(DE;Q{BI((J%ZGIS 3um 10-107° - mechanical dial indicators
VDI/VDE/DGQ/DKD 2618 . electronic digital dial
Sheet 11.4:2020 3pm 10-10 gauges
. . VDI/VDE/DGQ 2618
Fine pointer Omm upto 3mm Sheet 11.2:2002 0.6 um
VDI/VDE/DGQ 2618
Lever gauges Omm upto 1.6mm Sheet 11.3:2002 1.0 um
electr. inductive upto 100 mm VDI/VDE/DGQ 2618 0.6 um 1-107 -
Linear Encoders Sheet 14.1:2010
electr. incremental upto 100 mm VDI/VDE/DGQ/DKD 2618 0.6um 1-107 -
Linear Encoders Sheet 11.4:2020

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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Abbreviations used:

CcMC Calibration and measurement capabilities DIN German Institute for

Standardization e.V.

DKD-R Guideline of the German Calibration Service (DKD), published up up to the
Physikalisch-Technische Bundesanstalt (PTB)

VB Self-developed calibration method of the laboratory

1) The CMCs contain the extended measurement uncertainties according up to EA-4/02 M:2013. Within the framework of
accreditation, these are the smallest measurement uncertainties that can be specified with a coverage probability of about
95 % and, unless otherwise specified, have the coverage factor k = 2. Uncertainties of measurement without indication of
units are relative values related up to the measured value, unless otherwise stated.
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