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CMC for the field of measured quantity: Temperature

Lowest expanded

. . Nominal range Calibration
Ord. Calibrated quantity / . measurement - - s
numbert Subject of calibration min._ unit . unit Parameter(s) of the meas. quantity uncertaingy Calibration principle idgr:?icf(iegautirgﬁ Workplace
specified
1* Indicating thermometers comparison with a MK20
and temperature standard
measuring chains -20 °C up to 0°C 0.10 °C
0°C up to 90 °C 0.05 °C
90 °C up to 420 °C 0.10 %
2* Thermometers of thermal comparison with a MK20
chambers -80 °C up to 0°C 0.50 °C standard
0°C up to 50 °C 0.30 °C
50 °C up to 250 °C 0.40 °C
3* Simulation of a direct measurement MK8
temperature sensor type K thermocouple including the effect
-200 °C up to -100 °C 0.33°C of CJC
-100 °C up to -25°C 0.18 °C
-25°C up to 120 °C 0.16 °C
120 °C up to 1,000 °C 0.26 °C
1,000 °C up to 1,372 °C 0.40 °C
-210 °C up to -100 °C type J thermocouple 0.27 °C
-100 °C up to -30 °C 0.16 °C
-30 °C up to 150 °C 0.14 °C
150 °C up to 760 °C 0.17 °C
760 °C up to 1,200 °C 0.23 °C
-250 °C up to -150 °C type T thermocouple 0.63 °C
-150 °C up to 0°C 0.24 °C
0°C up to 120 °C 0.16 °C
120 °C up to 400 °C 0.14 °C
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Calibration Laboratory

Lowest expanded

. . Nominal range Calibration
nu%rgérl Scuakl)}g;?tcffdcgrig?;%r/] min. unit . unit Parameter(s) of the meas. quantity n;?f;;gﬁ;t Calibration principle idgrzsc)ii?gautirgﬁ Workplace

specified?
0°C up to 250 °C type S thermocouple 0.47 °C
250 °C up to 1,000 °C 0.36 °C
1,000 °C up to 1,400 °C 0.37 °C
1,400 °C up to 1,767 °C 0.46 °C
600 °C up to 800 °C type B thermocouple 0.44 °C
800 °C up to 1,000 °C 0.34°C
1,000 °C up to 1,550 °C 0.30 °C
1,550 °C up to 1,820 °C 0.33°C
-250 °C up to -100 °C type E thermocouple 0.50 °C
-100 °C up to -25°C 0.16 °C
-25°C up to 350 °C 0.14 °C
350 °C up to 650 °C 0.16 °C
650 °C up to 1,000 °C 0.21 °C

-200 °C up to 0°C Pt 100 resistance thermometer 0.05 °C direct measurement MK8
0°C up to 100 °C 0.07 °C
100 °C up to 300 °C 0.09 °C
300 °C up to 400 °C 0.10 °C
400 °C up to 630 °C 0.12 °C
630 °C up to 800 °C 0.14 °C

Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out outside the permanent laboratory premises.

The expanded measurement uncertainty is in accordance with ILAC-P14 and EA-4/02, part of CMC, and it is the lowest value of the respective uncertainty. If not stated otherwise, its coverage probability is approx. 95
%. If not stated otherwise, the uncertainty values stated without a unit are relative to the value measured. If the calibration is carried out outside the laboratory premises, the measurement uncertainty may be affected.

If the document identifying the calibration procedure is dated, only these specific procedures are used. If the document identifying the calibration procedure is not dated, the latest edition of the specified procedure is

used (including any changes).
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CMC for the field of measured quantity: Electrical quantities
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nucr)]:gér1 guaéizgiﬁdcgﬁg?;%é Nominal range Parameter(s) of the meas. quantity meal_uorve\:lri?;:tx Eﬁ?::jft(;inty Calibration principle '%?Ic:ggﬂ?: Workplace
Min unit Max unit specified? identification®
1* Direct-current . comparison with a MK4, MKS8,
voltage OmV upto 200 mV generation and 0.00086 % + 0.3 uV | standard or direct MK9
measurement
measurement
0.2V up to 05V 0.00095 %
05V up to 20V 0.00075 %
20V upto 1,100 V 0.0012 %
. comparison with a MK10
1.1kV up to 15 kv generation and 0.50 % standard or direct
measurement
measurement
15 kV up to 100 kv 0.80 %
2* Alternating-current . comparison with a MK4, MKS8,
voltage %e:;rj:éiq\eir:d standard or direct MK9
0.1mV upto 15 mVv 10 Hz to 40 Hz 0.031% +4 pv measurement
40 Hz to 10 kHz 0.028 % +4 uv
10 kHz to 20 kHz 0.020 % + 6 pv
20 kHz to 30 kHz 0.041% +8 pv
30 kHz to 50 kHz 0.10 % + 6 uVv
50 kHz to 100 kHz 0.078 % + 22 uv
100 kHz to 300 kHz 0.21 % + 60 pV
300 kHz to 500 kHz 0.80 % + 50 uV
500 kHz to 1 MHz 0.61 % + 0.4 mV
15mV  upto 33 mv 10 Hzto 40 Hz 0.031% +4 uv

40 Hz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

0.015 % + 6 pV
0.020 % + 6 pV
0.041 % + 8 pV
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nu%rgérl guatl}ggigidcgﬁz?:t%rﬁ Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
30 kHz to 50 kHz 0.10 % + 6 uV
50 kHz to 100 kHz 0.078 % + 22 uVv
100 kHz to 300 kHz 0.21 % + 60 pv
300 kHz to 500 kHz 0.80 % + 50 uV
500 kHz to 1 MHz 0.61 % + 0.4 mV
33mV  upto 100 mV 10 Hzto 40 Hz 0.031 % +4 pv
40 Hz to 10 kHz 0.028 % +4 pv
10 kHz to 20 kHz 0.040 %
20 kHz to 30 kHz 0.041 % + 8 uVvV
30 kHz to 50 kHz 0.059 %
50 kHz to 100 kHz 0.078 % + 22 uv
100 kHz to 300 kHz 0.21 % + 60 pv
300 kHz to 500 kHz 0.41 %
500 kHz to 1 MHz 0.61 % + 0.4 mV
100mV  upto 200 mvV 10 Hz to 40 Hz 0.031% +4 uv
40 Hz to 20 kHz 0.024 %
20 kHz to 50 kHz 0.043 %
50 kHz to 100 kHz 0.078 % + 22 uVv
100 kHz to 300 kHz 0.21 % + 60 pv
300 kHz to 500 kHz 0.27 %
500 kHz to 1 MHz 0.61 % + 0.4 mV
200mVvV  upto 330 mVv 10 Hzto 40 Hz 0.028 %
40 Hz to 20 kHz 0.024 %
20 kHz to 50 kHz 0.043 %
50 kHz to 100 kHz 0.058 %
100 kHz to 300 kHz 0.23 %
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nu%rgérl guatl}ggigidcgﬁz?:t%rﬁ Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
300 kHz to 500 kHz 0.27 %
500 kHz to 1 MHz 14%
330mV  upto 500 mV 10 Hzto 40 Hz 0.028 %
40 Hz to 10 kHz 0.025 %
10 kHz to 20 kHz 0.037 %
20 kHz to 30 kHz 0.043 %
30 kHz to 50 kHz 0.045 %
50 kHz to 100 kHz 0.058 %
100 kHz to 300 kHz 0.23 %
300 kHz to 500 kHz 0.42 %
500 kHz to 1 MHz 1.4%
05V up to 1V 10 Hz to 40 Hz 0.023 %
40 Hz to 10 kHz 0.019 %
10 kHz to 30 kHz 0.033 %
30 kHz to 100 kHz 0.046 %
100 kHz to 300 kHz 0.18 %
300 kHz to 500 kHz 0.42 %
500 kHz to 1 MHz 12%
1V up to 2V 10 Hz to 40 Hz 0.021 %
40 Hz to 10 kHz 0.017 %
10 kHz to 20 kHz 0.025 %
20 kHz to 30 kHz 0.026 %
30 kHz to 50 kHz 0.035 %
50 kHz to 100 kHz 0.038 %
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nu%rgérl guatl}ggigidcgﬁz?:t%rﬁ Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
100 kHz to 300 kHz 0.14 %
300 kHz to 500 kHz 0.30 %
500 kHz to 1 MHz 0.90 %
2V up to 3.3V 10 Hzto 40 Hz 0.028 %
40 Hz to 10 kHz 0.021 %
10 kHz to 20 kHz 0.025 %
20 kHz to 50 kHz 0.035 %
50 kHz to 100 kHz 0.058 %
100 kHz to 300 kHz 0.23 %
300 kHz to 500 kHz 0.30 %
500 kHz to 1 MHz 1.4%
33V up to 5V 10 Hz to 40 Hz 0.028 %
40 Hz to 10 kHz 0.025 %
10 kHz to 20 kHz 0.042 %
20 kHz to 30 kHz 0.043 %
30 kHz to 50 kHz 0.053 %
50 kHz to 100 kHz 0.058 %
100 kHz to 300 kHz 0.23 %
300 kHz to 1 MHz 1.4%
5V up to v 10 Hz to 40 Hz 0.023 %
40 Hz to 10 kHz 0.019 %
10 kHz to 30 kHz 0.033 %
30 kHz to 100 kHz 0.046 %
100 kHz to 300 kHz 0.18 %
300 kHz to 1 MHz 12%
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nu%rgérl guatl}ggigidcgﬁz?:t%rﬁ Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
v up to 20V 10 Hz to 40 Hz 0.021 %
40 Hz to 10 kHz 0.017 %
10 kHz to 30 kHz 0.026 %
30 kHz to 100 kHz 0.038 %
100 kHz to 300 kHz 0.14 %
300 kHz to 1 MHz 0.90 %
20V up to 33V 10 Hzto 40 Hz 0.028 %
40 Hz to 10 kHz 0.021 %
10 kHz to 20 kHz 0.030 %
20 kHz to 50 kHz 0.041 %
50 kHz to 100 kHz 0.060 %
33V up to 50V 10 Hz to 40 Hz 0.028 %
40 Hz to 10 kHz 0.025 %
10 kHz to 30 kHz 0.043 %
30 kHz to 50 kHz 0.048 %
50 kHz to 100 kHz 0.060 %
50V up to 100 V 10 Hz to 40 Hz 0.023 %
40 Hz to 10 kHz 0.019 %
10 kHz to 30 kHz 0.033 %
30 kHz to 100 kHz 0.048 %
100 V up to 200V 10 Hz to 40 Hz 0.021 %
40 Hz to 10 kHz 0.017 %
10 kHz to 30 kHz 0.026 %
30 kHz to 50 kHz 0.036 %
50 kHz to 100 kHz 0.040 %
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
200V up to 330V 45 Hz to 1 kHz 0.021 %
1 kHz to 10 kHz 0.026 %
10 kHz to 20 kHz 0.031 %
20 kHz to 50 kHz 0.036 %
50 kHz to 100 kHz 0.25 %
330V up to 500 V 45 Hz to 1 kHz 0.032 %
1 kHz to 5 kHz 0.028 %
5 kHz to 10 kHz 0.032 %
10 kHz to 30 kHz 0.050 %
500 V upto 1,100V 45 Hz to 1 kHz 0.033 %
1 kHz to 5 kHz 0.028 %
5 kHz to 10 kHz 0.033 %
10 kHz to 30 kHz 0.046 %
generation and comparison with a MK10
measurement standard or direct
1.1kV up to 15 kv 45 Hz to 65 Hz 0.10 % measurement
15 kV up to 30 kv 45 Hz to 65 Hz 0.50 %
30 kv up to 100 kv 45 Hz to 65 Hz 0.80 %
3* Voltage harmonics generation and direct measurement MK?9, MK11
measurement 3.3V to 33 V°
0.1% up to 100 %5 45 Hz to 5 kHz 0.10 %5 + 4 mV
generation and
measurement 33V to 330 V°
0.1% up to 100 %° 45 Hz to 440 Hz 0.20 %°® + 20 mV
0.1% up to 30 %° 440 Hz to 660 Hz 0.25 %5 + 20 mV

Page 8 of 29




The Appendix is an integral part of
Certificate of Accreditation No. 81/2019 of 14/02/2019

Accredited entity according to CSN EN ISO/IEC 17025:2018:

Elektrotechnicky zkuSebni ustav, s.p.

Calibration Laboratory

Pod lisem 129/2, Troja, 171 02 Praha 8

; ; Nominal range Lowest expanded Calibration
nu%rgérl g atll_br? tefd qlqzntltt_y/ ’ Parameter(s) of the meas. quantity measurement uncertainty | Calibration principle procedure  |Workplace
ubject of calibration Min unit Max unit specified? identification®
0.1% up to 10 %5 660 Hz to 1.2 kHz 0.35 %6 + 25 mV
0.1% up to 5 %° 1.2 kHz to 2.0 kHz 0.50 %° + 40 mV
generation and
measurement 330 V to 720 V°
0.1% up to 100 %5 45 Hz to 440 Hz 0.25 %%+ 0.10 V
0.1% up to 30 %° 440 Hz to 660 Hz 0.25 %®+0.10 V
0.1% up to 10 %5 660 Hz to 1.2 kHz 0.40 %®+0.10 V
0.1% up to 5 %5 1.2 kHz to 2.0 kHz 0.60 %5 + 0.16 V
4* HF Voltage generation direct measurement MK16
(using a standard) of
HF power on a 50 Q
35mV  upto 32V 1 kHz to 50 MHz 1.5 % +35uV | coax. wire terminal
20mV  upto 20V 50 MHz toMlg(z) 15 %+ 35 uv
00MHZIO280 | 5035y
20mV uwto 10V 250 MHz tol\/lslg(z) 20 %+ 35 uV
20mVvV  upto 0.50 V 300 MHz to 2 GHz 2.0 % +35uvV
measurement direct measurement MK16
using an oscilloscope
35mV  upto 3.2V 1 kHz to 50 MHz 2.0 % +50 uV | with a voltage probe
35mV  upto 20V 20 Mz to 500 3.0 % + 50 pV
5* Pulse voltage generation and  peak-to-peak value, comparison using a MK9, MK16
measurement rectangle, 50 Q, digitizer or direct
width 50 ps to 50 measurement using a
1.8mV  upto 22V ms 0.050 % +20 pv | digitizer
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; ; Nominal range Lowest expanded Calibration
nu%rgérl guaélggiﬁdcgﬁg?:t%r/] Parameter(s) of the meas. quantity measurement uncertainty | Calibration principle procedure  |Workplace
) Min unit Max unit specified? identification®
generation and  peak-to-peak value,
measurement rectangle, 50 Q,
width 50 ps to 50
22V up to 0V ms 0.050 %
generation and  peak-to-peak value,
measurement rectangle, width 50
18mV upto 55V ps to 50 ms 0.050 % + 20 pVv
generation and  peak-to-peak value,
measurement rectangle, width 0.5
BV up to 105V ms to 5 ms 0.10 %
Measurement  peak value sine, direct measurement MK9
half-sine, width > 5 using a digitizer
1V up to 1 kv ms 0.10 %
Measurement  peak value sine, direct measurement MK10
half-sine, width > 5 using a digitizer with
1 kv up to 15 kV ms 0.50 % a VN probe
Measurement  EFT pulse, 50 Q direct measurement MK16
rise time > 4 ns using an oscilloscope
with a resistance
10V up to 4 kV 3.0% divider
Measurement  EFT pulse, 1 kQ
20V up to 8 kV rise time > 4 ns 4.0 %
Measurement  surge direct measurement
rise time > 50 ns using an oscilloscope
v up to 30 kv 3.0% with a voltage probe
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
6* Direct current generation and Ohm method or MK4, MKS8,
0nA up to 20 nA measurement 0.60 % + 0.5 pA | direct measurement
20 nA up to 1pA 0.25 % MK9
. comparison with a MK4, MKS,
generation and .
measurement standard or direct
1pA up to 200 pA 0.010 % + 2 nA measurement
200 pA up to 20 mA 0.011 % MK?9
20mA upto 33 mA 0.013 %
33mA upto 50 mA 0.015 %
50mA upto 200 mA 0.012 %
200mA upto 330 mA 0.013 %
330mA upto 500 mA 0.031 %
05A up to 2A 0.024 %
generation and comparison or MK4, MKS,
measurement measurement with a
20A up to 3A 0.042 % shunt
3.0A up to 105 A 0.050 % MK9
Measurement measurement usinga | MK9
105 A upto 5,000 A 1.5% current clamp
Clamp multimeters 1A up to 105 A generation 0.50 % direct measurement MK4, MK8
105A  upto 1,050 A 1.5 % simulation using a
coil 10 z.
7 Alternating current generation and comparison with a MK4, MKS8,
measurement standard or direct MK9, MK11
1pA up to 200 pA 10 Hz to 5 kHz 0.042 % + 20 nNA | measurement
29uA  upto 330 pA generation 5 kHz to 10 kHz 0.80 % + 200 nA | direct measurement MK4, MK8
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
generation and comparison with a | MK4, MKS8,
measurement standard or direct | MK9, MK11
200 A upto 500 pA 10 Hz to 5 kHz 0.10 % measurement
0.5mA upto 1 mA 10 Hz to 5 kHz 0.073 %
0.33mA upto 1 mA generation 5 kHz to 10 kHz 0.59 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS8,
measurement standard or direct MK9, MK11
1mA upto 2 mA 10 Hz to 5 kHz 0.054 % measurement
1mA upto 3.3mA generation 5 kHz to 10 kHz 0.53 % direct measurement MK4, MK8
generation and comparison with a | MK4, MK8,
2mA upto 5 mA measurement 10 Hz to 5 kHz 0.10 % standard
5mA upto 10 mA 10 Hz to 5 kHz 0.073 % direct measurement MK9, MK11
33mA upto 10 mA generation 5 kHz to 10 kHz 0.29 % direct measurement MK4, MK8
generation and comparison with a | MK4, MKS,
measurement standard or direct | MK9, MK11
10mA upto 20 mA 10 Hz to 5 kHz 0.054 % measurement
20mA upto 33 mA 10 Hz to 45 Hz 0.10 %
45 Hz to 1 kHz 0.060 %
1 kHz to 5 kHz 0.10 %
10mA upto 33 mA generation 5 kHz to 10 kHz 0.23 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS8,
measurement standard or direct MK9
33mA upto 50 mA 10 Hz to 5 kHz 0.10 % measurement
generation 5 kHz to 10 kHz 0.50 % direct measurement MK4, MK8
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nu%rgérl guatl}ggigidcgﬁz?:t%rﬁ Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
generation and comparison with a MK4, MKS8,
measurement standard or direct MK9
50mA upto 100 mA 10 Hz to 5 kHz 0.073 % measurement
generation 5 kHz to 10 kHz 0.50 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS,
measurement standard or direct MK9
100mA upto 200 mA 10 Hz to 5 kHz 0.054 % measurement
generation 5 kHz to 10 kHz 0.30 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS8,
measurement standard or direct MK9
200mA upto 330 mA 10 Hz to 45 Hz 0.12 % measurement
45 Hz to 1 kHz 0.060 %
1 kHz to 5 kHz 0.15 %
generation 5 kHz to 10 kHz 0.30 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS,
measurement standard or direct MK?9
330mA upto 500 mA 10 Hz to 45 Hz 0.12 % measurement
45 Hz to 1 kHz 0.080 %
1 kHz to 5 kHz 0.17 %
generation 5 kHz to 10 kHz 4.0 % direct measurement MK4, MK8
generation and comparison with a MK4, MKS,
measurement standard or direct MK9
05A up to 1A 10 Hz to 1 kHz 0.070 % measurement
1 kHz to 5 kHz 0.13 %
generation 5 kHz to 10 kHz 4.0 % direct measurement MK4, MK8
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
generation and comparison with a MK4, MKS8,
measurement standard or direct MK9
1A up to 2A 10 Hz to 45 Hz 0.10 % measurement
45 Hz to 1 kHz 0.069 %
1 kHz to 5 kHz 0.10 %
generation 5 kHz to 10 kHz 3.0% direct measurement MK4, MK8
generation and comparison with a MK4, MKS,
measurement standard or direct MK9
2A up to 3A 10 Hz to 1 kHz 0.060 % measurement
1 kHz to 5 kHz 0.10 %
generation 5 kHz to 10 kHz 3.0% direct measurement MK4, MK8
generation and comparison with a MK4, MKS,
measurement standard or direct MK9
3A up to 11A 45 Hz to 1 kHz 0.050 % measurement
1 kHz to 5 kHz 0.10 %
11A up to 205 A generation 65 Hz to 100 Hz 0.14 % direct measurement MK4, MK8
100 Hz to 1 kHz 0.20 %
1 kHz to 5 kHz 3.0%
generation and measurement usinga | MK4, MKS,
11A up to 105 A measurement 45 Hz to 65 Hz 0.070 % current transformer MK9
Measurement measurement usinga | MK9
105 A upto 4,000 A 45 Hz to 65 Hz 1.5% current clamp
Clamp multimeters 1A up to 105 A generation 45 Hz to 65 Hz 0.25 % direct measurement MK4, MK8
generation simulation using a
105 A upto 1,050 A 45 Hz to 65 Hz 15% coil 10 z.
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Accredited entity according to CSN EN ISO/IEC 17025:2018:
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
8* Current harmonics generation and 33 mA to 330 mAS direct measurement MK9, MK11
measurement  and:
0.1% up to 100 %5 45 Hz to 900 Hz 0.10%5 + 0.1 mA
0.1% up to 50 %° 900 Hz to 2 kHz 0.10%° + 0.1 mA
01% up to 30 %° 2 kHz to 5 kHz 0.10%5 + 0.1 mA
generationand 330 mA to 3 AS
measurement  and:
0.1% up to 100 %5 45 Hz to 900 Hz 0.10%5 + 1.0 mA
0.1% up to 20 %° 900 Hz to 2 kHz 0.10%° + 1.0 mA
01% up to 20 %° 2 kHz to 5 kHz 0.20%5 + 1.3 mA
generationand 5 5 4, 50 5 AS and;
measurement
0.1% up to 100 %5 45 Hz to 900 Hz 0.10 %° + 10 mA
0.1% up to 20 %° 900 Hz to 2 kHz 0.10 %° + 10 mA
0.1% up to 20 %° 2 kHz to 5 kHz 0.20 %°® + 10 mA
9* HF current generation indirect current MK16
measurement by a 50
0.1mA upto 64 mA 1 kHz to 50 MHz 1.5%+ 0.7 pA | Q coax wire terminal
50 MHz to 100
0.1mA upto 40 mA MHz 1.5 %+ 0.7 pA
100 MHz to 250
MHz 2.0 % +0.7 pA
0.1mA upto 20 mA 250 MHz to 2 GHz 3.0% +0.7 nA
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; ; Nominal range Lowest expanded Calibration
nu%rgérl guaélggiﬁdcgﬁg?:t%r/] Parameter(s) of the meas. quantity measurement uncertainty | Calibration principle procedure  |Workplace
) Min unit Max unit specified? identification®
10* Pulse current generation and  peak value comparison using a MK9, MK11
measurement  rectangle or sine digitizer or direct
width > 5 ms measurement using a
I1mA upto 10 A 0.50 % digitizer
Measurement  ESD pulse direct measurement MK16
using an oscilloscope
02A up to 60 A 5.0% with ESD target
Measurement  surge measurement using
rise time > 50 ns an oscilloscope with
04 A up to 500 A 3.0% +2mA a current probe
Measurement  surge measurement using
rise time > 1 ps an oscilloscope with
500 A up to 2.5 kA 3.0% a shunt
measurement  rectangle pulse measurement using
width >5 ms an oscilloscope with
50 A up to 5 kA 20% a current clamp
11* DC resistance 0.1 mQ +5% generation 0.050 % direct measurement MK12
generation and comparison with a MK12,
measurement standard or direct MK13
1 mQ +5% 0.0035 % measurement
10 mQ +5% 0.0018 %
100 mQ +5% 0.0022 %
10 +5% 0.0018 %
generation and comparison with a MK4, MKS8,
measurement standard or direct MK11,
measurement MK12,
OmQ upto 20 Q 0.0019 % + 30 uQ MK13
200 up to 200 Q 0.0015 %
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
200 Q up to 20 kQ 0.0012 %
20 kQ up to 200 kQ 0.0015 %
generation and comparison with a MK4, MKS,
measurement standard or direct MK11,
measurement MK13,
200 kQ up to 500 kQ 0.0028 % MK14
500 kQ up to 2 MQ 0.0025 %
2MQ upto 5MQ 0.0078 %
5MQ upto 20 MQ 0.0058 %
20MQ upto 33 MQ 0.048 %
33MQ upto 50 MQ 0.059 %
50 MQ upto 200 MQ 0.047 %
generation and Ohm method or MK13,
200MQ  upto 1GQ measurement 0.25 % direct measurement MK14
generation and comparison with a MK13,
measurement standard or direct MK14
1GQ +5% 100 Vto 1 kv 0.030 % measurement
10 GQ +5% 100 V to 1 kV 0.20 %
100 GQ +5% 100 V to 1 kV 0.40 %
1TQ +5% 100 V to 1 kV 0.50 %
generation direct measurement MK14
10 TQ +5% 100V to 1 kV 1.5% using a standard
100 TQ +20 % 100 Vto 1 kV 3.0%

Page 17 of 29




Accredited entity according to CSN EN ISO/IEC 17025:2018:

Elektrotechnicky zkuSebni ustav, s.p.
Calibration Laboratory
Pod lisem 129/2, Troja, 171 02 Praha 8

The Appendix is an integral part of
Certificate of Accreditation No. 81/2019 of 14/02/2019

nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
generation and Ohm method or MK13,
1GQ upto 5GQ measurement 100 Vto 1 kv 0.25 % direct measurement MK14
5GQ upto 11 GQ 100 V to 500 V 0.60 %
500 V to 1 kV 0.25 %
1GQ upto 11 GQ 1kVto5kV 0.56 %
11GQ upto 100 GQ measurement 100 Vto5 kv 0.60 % Ohm method MK13
12* | A.C. resistance generation and comparison with a MK15
measurement standard, direct
0.1Q +5% 1 kHz 0.50 % measurement
10 +5% 1kHzto 1 MHz 0.10 %
10Q +5% 1 kHz to 1 MHz 0.050 %
100 Q +5% 1 kHz to 1 MHz 0.050 %
1kQ +5% 1kHzto 1 MHz 0.050 %
10 kQ +5% 1 kHz 0.050 %
1kHzto 1 MHz 0.10 %
100 kQ +5% 1 kHz 0.050 %
1 kHz to 100 kHz 0.10 %
13* Capacity generation and comparison with a MK15
measurement standard, direct
1pF +5% 1 kHz 0.050 % measurement
1kHzto 1 MHz 0.10 %
10 pF +5% 1 kHz 0.030 %
1 kHz to 1 MHz 0.10 %
measurement direct measurement
1pF up to 10 pF 1 kHz to 1 MHz 0.30 % using a RLC bridge
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
generation and comparison with a
measurement standard or direct
100 pF +5% 1 kHz 0.030 % measurement
1 kHz to 1 MHz 0.10 %
measurement direct measurement
10 pF up to 1nF 1kHz to 1 MHz 0.20 % using a RLC bridge
generation and comparison with a
measurement standard or direct
1nF +5% 1 kHz 0.030 % measurement
1kHzto 1 MHz 0.10 %
10 nF +5% 1 kHz 0.030 %
100 nF +5% 1 kHz 0.030 %
1 uF +5% 100 Hz to 1 kHz 0.030 %
1nF up to 1 pF 1 kHz 0.10 %
1 uF up to 100 pF 100 Hz to 1 kHz 0.10 %
14* Capacity loss factor generation and 10 kHz to 1 MHz direct measurement MK15
measurement of capacity and AC
resistance
combination
1 pFto 100 pF, 1
0.00 up to 0.01 kHz 2.0 % + 0.0010
1pF,10kHzto 1
MHz 0.60 % + 0.0017
0.00 up to 1.6 1nF, 1kHz 1.0 % + 0.0010
10nFto 1 pF, 1
kHz 0.50 % + 0.0005
10 pF to 1 nF, 0.40 % + 0.0010
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
15* Inductance generation and comparison with a MK15
measurement standard or direct
2mH +5% 1 kHz 0.10 % measurement
5mH +5% 1 kHz 0.10 %
10 mH +5% 1 kHz 0.10 %
20 mH +5% 1 kHz 0.10 %
50 mH +5% 1 kHz 0.050 %
100 mH +5% 1 kHz 0.050 %
200 mH +5% 1 kHz 0.050 %
500 mH +5% 1 kHz 0.050 %
1H +5% 1 kHz 0.050 %
2H +5% 1 kHz 0.10 %
5H +5% 1 kHz 0.10 %
10H +5% 1 kHz 0.10 %
generation direct measurement
of simulated
100 pH +5% 10 kHz to 1 MHz 0.50 % inductors
100 mH +5% 1 kHz to 100 kHz 0.20 %
measurement direct measurement
ImH upto 10mH 1 kHz 0.20 % using a RLC bridge
10mH upto 500 mH 1 kHz 0.10 %
500mH upto 5H 1 kHz 0.20 %
5H up to 10H 1 kHz 0.50 %
16* Network impedance generation direct measurement MK11
meters 05Q up to 20 kQ 50 Hz 0.10 % + 50 mQ
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- - i Lowest expanded Calibration
nu%rgérl gua;}ggiﬁdcgﬁz?;%é Nominal range Parameter(s) of the meas. quantity measurement _Encertainty Calibration principle _ procedure Workplace
Min unit Max unit specified? identification®
17* Meters of transition generation direct measurement MK11
resistance 1 mQ +5% 50 Hz 0.10 %
10 mQ +5% 50 Hz 0.10 %
100 mQ +5% 50 Hz 0.10 %
18* Impedance measurement module 0.50 % direct measurement MK15
01Q up to 10 1 kHz phase 0.50° using a RLC bridge
module 0.30 %
10 up to 10Q 1 kHz phase 0.30°
module 0.10 %
10Q up to 10 kQ 1 kHz phase 0.20°
module 0.20 %
10 kQ up to 100 kQ 1 kHz phase 0.20°
module 0.50 %
10 up to 10Q 1 kHz to 1 MHz phase 1.0°
module 0.30 %
10Q up to 1kQ 1 kHz to 1 MHz phase 0.50°
measurement measurement by a MK16
vector analyzer in the
module 2.0 % reference plane of a
40 Q up to 60 Q 1 MHz to 2 GHz phase 2.0° coax connector
measurement by a
vector analyzer on
1 MHz to 400 | module 6.0 % the terminals of an
20Q up to 200 Q MHz phase 5.0° impedance element
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nu%rgérl guatl}gg'? toefdcgﬁz?;lt%r/] Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;r:tx _El)iga?ftiinty Calibration principle ' %?E_E;SS?; Workplace
Min unit Max unit specified? identification®
19* A.C. power generation power factor 0 - 1 direct measurement MK3, MK7
45 Hz to 65 Hz
30V to 1020 V
ow up to 153 W 3.3mAt00.15 A 0.12 %*
3.3Vto30V
ow up to 615 W 3.3mAto205A 0.12 %*
720V to 1020 V
ow upto  20.91 kW 3.3mAt0205A 0.12 %*
generation and  power factor 0 - 1, comparison with a
measurement 45 Hz to 65 Hz, standard or direct
oW upto 1,230 W 30Vto 60V a: measurement
0.15At00.30 A 7.4 mwW
0.30 At0 0.60 A 15 mw
0.60Ato1.3A 30 mw
1.3At026A 61 mwW
26 Ato52A 0.12w
52At010 A 0.24 W
10At0205 A 0.49 W
generation and  power factor 0 - 1,
measurement 45 Hz to 65 Hz,
ow upto  2,665W 60 Vto 130 V a:
0.15A1t00.30 A 15 mw
0.30 At0 0.60 A 30 mwW
0.60Ato1.3A 63 mw
1.3At026 A 0.13W
26 Ato52A 0.25 W
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Min unit Max unit specified? identification®
52At010 A 0.50 W
10 Ato 205 A 1.o0w
generation and  power factor O - 1,
measurement 45 Hz to 65 Hz,
ow upto 5,535 W 130 Vto 270V a:
0.15At00.30 A 31 mw
0.30 Ato 0.60 A 62 mW
060At01.3A 0.13 W
1.3At026 A 0.26 W
26 Ato5.2A 0.51W
52At010 A 10w
10 Ato20.5 A 21w
generation and  power factor 0 - 1,
measurement 45 Hz to 65 Hz,
ow upto  11.48 kW 270 V to 560 V a:
0.15At00.30 A 63 mW
0.30 At0 0.60 A 0.13 W
060At01.3A 0.26 W
1.3At026A 0.52 W
26 Ato5.2A 10w
52At010 A 2.0W
10 At0 205 A 42W
generation and  power factor 0 - 1,
measurement 45 Hz to 65 Hz,
ow upto  14.76 kW 560 Vto 720 V a:
0.15At00.30 A 011 W
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Ord 1 Calibrated quantity / Nominal range Parameter(s) of the meas. quantity meal_uorve\:lrif;rstx Eiga?ftiinty Calibration principle %?2533?; Workplace
number Subject of calibration Min unit Max unit specified? identification®
0.30 Ato 0.60 A 0.21W
0.60 Ato 1.3 A 0.44 W
1.3At026 A 0.88 W
26 Ato52A 1.8W
52At010 A 35W
10 Ato 205 A 7.1W
measurement  power factor 0 - 1, measurement by a
45 Hz to 65 Hz, wattmeter with a
6Vto720V a: current transformer
ow up to 86.4 kW 205At0120 A 0.18 %*
20* Power factor generation and direct measurement MK3, MK7
0.0 up to 0.8 measurement 45 Hz to 65 Hz 0.0012
0.8 up to 1.0 45 Hz to 65 Hz 0.0007
21* Flicker generation carrier voltage: direct measurement MK11
30 V to 300 V/50
Hz or 60 Hz
CPM'": 1, 2,7, 39,
110, 1620 and 4000
rectangle
modulating signal,
AVIV:
1 Pst up to 5 Pst max. 7.295 % 1.0 %
22* HF power measurement direct measurement MK16,
0.2nW upto 200 mw 9 kHz to 100 MHz 1.3% + 0.1 nW MK17

100 MHz to 4 GHz
4 GHz to 6 GHz,

ref. plane of
N connector® 50 Q

15%+0.1nW
19%+ 0.1 nW

Page 24 of 29




The Appendix is an integral part of
Certificate of Accreditation No. 81/2019 of 14/02/2019

Accredited entity according to CSN EN ISO/IEC 17025:2018:

Elektrotechnicky zkuSebni ustav, s.p.

Pod lisem 129/2, Troja, 171 02 Praha 8

Calibration Laboratory

- - i Lowest expanded Calibration
nu%rgérl gua;}ggiﬁdcgﬁz?;%é Nominal range Parameter(s) of the meas. quantity measurement _Encertainty Calibration principle _ procedure Workplace
Min unit Max unit specified? identification®
generation comparison with a
standard using a
symmetrical divider
20pW  upto 20 nW 9 kHz to 100 MHz 1.8 % + 10 pW | with an attenuator
100 MHz to 4 GHz 2.1 % + 10 pW
4 GHz to 6 GHz, 2.5 %+ 10 pW
ref. plane of
N connector® 50 Q
generation comparison with a
standard using a
20nW  upto 5 mwW 9 kHz to 100 MHz 1.3% + 0.1 nW | symmetrical divider
100 MHz to 4 GHz 15%+0.1 nW
4 GHz to 6 GHz
ref. plane of
N connector® 50 Q 2.0%+0.1 nW
generation comparison with a
5mW upto 200 mw 9 kHz to 50 MHz 15% standard
50 MHz to 100
5mwW upto 80 mwW MHz 13%
100 MHz to 250
MHz 15%
250 MHz to 300
MHz
5mW upto 20 mw impedance 50 Q 1.5 %
23* Reflection generation 300 kHz to 6 GHz direct measurement MK16
coefficient module r ref. plane of
0 N connector® 50 Q 0.008
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Ord.
number?!

Calibrated quantity /

Nominal range

Subject of calibration

Min

unit Max

unit

Parameter(s) of the meas. quantity

Lowest expanded
measurement uncertainty
specified?

Calibration principle

Calibration
procedure
identification®

Workplace

0

up to

measurement

300 kHz to 1 MHz
1 MHz to 2 GHz
2 GHz to 3 GHz
3 GHzto 4 GHz

ref. plane of
N connector® 50 Q

0.015 + 0.03-r?
0.009 + 0.03r?
0.009 + 0.06-r?

0.030 + 0.06°r2

indirect measurement
on a ref. connector of
a directional coupler

Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out outside the permanent laboratory premises.
The expanded measurement uncertainty is in accordance with ILAC-P14 and EA-4/02, part of CMC, and it is the lowest value of the respective uncertainty. If not stated otherwise, its coverage probability is approx. 95

%. If not stated otherwise, the uncertainty values stated without a unit are relative to the value measured. If the calibration is carried out outside the laboratory premises, the measurement uncertainty may be affected.

If the document identifying the calibration procedure is dated, only these specific procedures are used. If the document identifying the calibration procedure is not dated, the latest edition of the specified procedure is

used (including any changes).
Apparent power percentage.

Signal composed of basic harmonics 45 Hz to 65 Hz and defined harmonics.

Basic harmonics percentage.

CPM: number of changes per minute (CSN EN 61000-4-15).
For other than N connector, the measurement uncertainty is higher.
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CMC for the field of measured quantity: Optical quantities

i Lowest
ord. quibrated_ Nominal range Parameter(s) of expanded ) ) o Calibration
number! | duantity / Subject min. unit max. unit the meas. measurement Calibration principle _ procedure Workplace
of calibration quantity uncertainty identification®
specified?
1 Luminous comparison with standards on a MK22
intensity lcd upto 10,000 cd 1.3% photometric bench
2 Luminous flux comparison with standards in a ball MK23
50 Im upto 20,000 Im 1.3% integrator
3 Chromatic comparison with standards using MK24
temperature 2,000 K up to 2,900 K 40K filters
4 Illuminance measurement of standards on a MK25
11Ix up to 300 Ix 1.2% photometric bench
300 Ix upto 10,000 Ix 15% comparison with a standard
10 klIx up to 50 kiIx 2.0% on a photometric bench
5 Brightness measurement of illuminance — MK26
5 cd/m? up to 500 cd/m? 2.0 % brightness transducer
500 cd/m? up to 700 cd/m? 3.0%
900 cd/m? +10 % 25 % measurement of brightness standard

D Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out outside the permanent laboratory premises.

2 The expanded measurement uncertainty is in accordance with ILAC-P14 and EA-4/02, part of CMC, and it is the lowest value of the respective uncertainty. If not stated otherwise, its coverage probability is approx.
95 %. If not stated otherwise, the uncertainty values stated without a unit are relative to the value measured. If the calibration is carried out outside the laboratory premises, the measurement uncertainty may be affected.

3 If the document identifying the calibration procedure is dated, only these specific procedures are used. If the document identifying the calibration procedure is not dated, the latest edition of the specified procedure is

used (including any changes).
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CMC for the field of measured quantity: Time and frequency quantities

Lowest expanded

Calibrated quantity / Nominal range Calibration
Ord. 1 Subject of Parameter(s) of the meas. quantity measurement Calibration principle procedure Workplace
number . . uncertalnty identification?
calibration min. unit Max unit specified?
1* generation comparison with a
Frequency and standard or direct MKS, MK17
measureme measurement
0.1 Hz up to 6 GHz nt time interval 10 s 1- 107
Functional test of a comparison with a MK17
counter standard, with external
0.1 Hz up to 225 MHz time interval 10 s 2-10° reference connected
225 MHz upto 3 GHz 4-10°
3GHz upto 6 GHz 5-10°
Bandwidth comparison with a MK16
voltage or power
100 Hz up to 100 MHz for drop -3 dB 3% standard
100 MHz upto 300 MHz 4%
300 MHz upto 2 GHz 6 %
2GHz upto 6 GHz 8 %
2* Time interval T generation comparison with a MK18
and standard or direct
measureme measurement
5ns up to 10°s nt actuation by voltage | (0.9 + 100-T) ns
5s up to 10%s manual actuation 0.05s
generation comparison with an
and oscilloscope or direct MK11,
measureme measurement MK16
0.6 ns up to 100s nt impulse parameters | 0.20 % + 0.07 ns
2 ns up to 100s generation  time stamps 0.0025 % direct measurement MK16
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Calibrated quantity /

Lowest expanded

Nominal range Calibration
nu%rgérl Su_bject_of Parameter(s) of the meas. quantity n:ﬁ]iseurrtg:?ﬁ;t Calibration principle idggfﬁffaliirgna Workplace
calibration min.  unit Max  unit specified?
3* Rotational speed generation comparison with a MK19
and standard or direct
measureme  optical or measurement
30 min! upto 500 mint | nt mechanical sensor 0.10%
500 mint upto 10,000 min* time interval 10 s 0.050 %
5mint upto 100,000 min? electrical input 0.0020 % electrical simulation

Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out outside the permanent laboratory premises.

The expanded measurement uncertainty is in accordance with ILAC-P14 and EA-4/02, part of CMC, and it is the lowest value of the respective uncertainty. If not stated otherwise, its coverage probability is approx.
95 %. If not stated otherwise, the uncertainty values stated without a unit are relative to the value measured. If the calibration is carried out outside the laboratory premises, the measurement uncertainty may be affected.

If the document identifying the calibration procedure is dated, only these specific procedures are used. If the document identifying the calibration procedure is not dated, the latest edition of the specified procedure is

used (including any changes).
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