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Field of measured quantity:

electrical quantities

Calibration: Nominal calibration temperature: (23 = 2) °C
, . Calibration and Calibration
e | onifenage of messaremeny Ty | Meie | RS
1*  DC- VOLTAGE | SEC-KM-UDC
(measurement)
1 mV 27 uvV !
10 mV ! 2.7 1V i
1100 mV 3uV
v 00016% |
oV L 0.0015%
100 V 0.0017 %
1,000 V 0.0020 % |
|
1 0to 200 mV SNTAY
200mVto2 V 0.0032 %
2Vt020V 0.0030 %
20 V10200 V : 0.0034 %
200 Vto 1,100 V ' 0.0040 %
1,100 V to 30 kV ' - 30%
'DC - VOLTAGE ' SEC-KM-UDC
{generation)
100 uv 2.7 uv
1 mV 2.7 uV
10 mV | ERTAY
100 mV ~0.0030 %
1V ~0.0020 %
10V 0.0020%
100 V 0.0020 %
11,000 V 0.0025 %
.
| 0to 200 mV 6 uVv
1200mVto2V 0.0040 %
2Vto20V | 0.0040 %
120 V0200V 0.0040 %
1200 V to 1,100 V 0.0050 %
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| Calibration and

Calibration

C ‘ V4

_*Pﬁg?‘;,ﬁf(‘ 23

Or‘:“aln andt{aenasun;d quantity Frequency . Measurement procedure
pamber ‘ ge ol measurement Capability [£] Y . identification
2*  DC- CURRENT |  SEC-KM-IDC
' (measurement) f
10 pA 0.042 % |
1100 pA 0.0075% |
1 mA 0.0075% |
10 mA 0.0075 % |
100 mA 0013% |
1A 0.022 % !
1A 0.0090 % |
10 A 0.010% |
20A 0030% |
100 A 0.050% |
0t 10 pA 0.050 % + ‘
34 nA
10 pA to 200 pA 0.015 %
1200 pA to 2 mA 0.015 %
|2 mA to 20 mA 0.015 %
120 mA to 200 mA 0.026 %
200mAto2 A | 0.044 95
2Ato10A 0.020 %
10 Ato20 A 0.040 %
20 Ato 100 A | 0.10% | B
DC - CURRENT SEC-KM-IDC
{generation)
10 A 0.042 %
100 pA 0.014 %
1 mA 0.014 %
10 mA 0.014 %
100 mA 0.014% |
1A 0.028 %
10 A 0.042%
120 A 0.042 %
30 A 0.10 %
190 A 0.20 %
01010 A s 0.050 % +
i 34nA
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Ordinal | Measured quantity P - C;'[lit;:ﬂ:ﬁi::;:;d Calibrflltion
number ¥ ! and range of measurement IR Capability [ ] ? idt:::?tglc;tl;in
10 uA to 200 pA 0.028 %
1200 nA to 2 mA ; 0.028 %
2 mA to 20 mA 0.028 %
20 mA to 200 mA 0.028 %
200 mA to 2 A 0.056 %
2At020 A 0.084 %
20 Ato 90 A 0.20 %
30 Ato 1.0 kA (applies to 0.50 %
tong-test meters)
U | - | -
3* | AC-VOLTAGE SEC-KM-UAC
| (measurement)
| mV 10 Hz to 40 Hz 25 uv
. 40 Hzto 10 kHz 11 pv
10 kHz to 30 kHz RRNTAY
30 kHz to 100 kHz 93 uv
10 mV 10 Hz to 40 Hz 25 uv
40 Hz to 10 kHz 11 uv
10 kHz to 30 kHz RRRTAY
30 kHz to 100 kHz 95 uv
100 mV 10 Hz to 40 Hz | 0.031 % |
40Hzto10kHz | 0020% |
10kHzto30kHz | 0.058% |
30kHzto 100kHz | 0.14% |
Y 10 Hz to 40 Hz 0018 % |
40 Hz to 10 kHz 0.015 %
| 10 kHz to 30 kHz 0.030 %
| 30 kHz to 100 kHz 0.085 %
| 100 kHz to 300 kHz 0.58 %
| 300 kHz to 1 MHz 35%
|
10V 10 Hzto 40 Hz 0.018 %
40 Hz to 10 kHz 0.015 %
|10 kHz to 30 kHz 0.030 %
“ 9730 KHz to 100 kHz 0.085 %
"5 J00KHA300kHz | 0.58%
/300kHzto | MHz 3.5%

f
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: 7 T
| Calibration and | Calibration

Ordinall) Measured ql‘Jantity w Bty Messuisitiont procediire
number and range of measurement | Capability [ £] ? identification
100 V 10 Hzto 40 Hz 0.018 %
40 Hzto 10 kHz 0.015 %
10 kHz to 30 kHz 0.030 %
30kHzto 100 kHz | 0.085 %
100 kHz to 300 kHz | 0.6 %
1,000V 10Hzto40Hz | 0.034 %
40 Hz to 10 kHz 0.030 %
| 10 kHz to 30 kHz 0.045 %
| 30 kHz to 100 kHz 0.095 %
1 mVto 10 mV 10 Hz to 40 Hz 5uv
40 Hz to 10 kHz 22 uv
10kHzto30kHz 60V
30 kHz to 100 kHz 95 uV ‘
| |
| 10 mV to 200 mV 10 Hz to 40 Hz 0.062 % I
| 40 Hz to 10 kHz 0.040 %
| | 10 kHz to 30 kHz 0.11 %
|
' 30 kHz to 100 kHz 0.28 %
100 mV to 200 V 100 kHz to 300 kHz | 1.2 % |
| |
100 mV t0 20 V 300 kHz to 1 MHz 70% |
| |
200 mV to 200 V 10 Hz to 40 Hz 0.036 %
| 40 Hz to 10 kHz 0.030 %
‘ 10 kHz to 30 kHz 0.060 %
30 kHz to 100 kHz 0.17 %
200 Vto 1,100 V 10 Hz to 40 Hz 0.068 %
40Hzto 10kHz  0.060%
10kHzto30kHz ~ 0.090%
~30KHz-40,_100 kHz 0.19 %
1kVto 12KV Ll . A 0.60 %

f o )
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Ordinal Measured quantity g , C;llil:sﬁ:'m;;:ltd Calibrgti?n
AC - VOLTAGE SEC-KM-UAC
(generation)

1 mV 10 Hzto 31 Hz 13 uv
32Hzto33kHz | 13uV
30 kHz to 100 kHz | 13 uv
100 kHz to 300 kHz | 2.7 % ,
300kHzto I MHz | 47% |
| |
10 mV 10Hzto31Hz |  18uV
| 32Hzto33kHz | 17 uV
30kHzto 100kHz |  22uV
100 kHz to 300 kHz | 0.53 %
| 300 kHzto 1 MHz | 1.6 %
| |
1100 mV 10Hzto31Hz | 0.070 %

32 Hz to 33 kHz 0.060 % |
| 30 kHz to 100 kHz 012% |
| 100 kHz to 300 kHz 0.32 %
| 300 kHz to 1 MHz 1.2 %
11V ' 10Hzto31 Hz 0.047 %

32 Hz to 33 kHz 0.030 %

| 30 kHzto 100 kHz 0.045 %
100 kHz to 300 kHz 0.17 %
300 kHz to | MHz 0.93 %
10V 10 Hz to 31 Hz 0.047 %
32 Hz to 33 kHz 0.030 %

30kHzto 100kHz ~ 0.045 % i
100 kHzt0 300 kHz ~ 0.17 %

300 kHz to 1 MHz 0.93 % ;
1100V 10 Hz to 31 Hz 0.047 %
i 32 Hz to 33 kHz 0.030 %
| 30kHz10 100 kHz 0.047 %
11,000V 45 iz to 33:KHz 0.059 %

—_
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Ordinal |

Calibration and | Calibration

e andrangeot e, | Fewens | Mo | proeere
I mV to 10 mV . 10Hzto31 Hz 36uvV |
| 32Hzto33kHz 340V
|30 kHz to 100 kHz 44 uv
100 kHz to 300 kHz 5.0 %
300 kHz to 1 MHz 8.0 %
10 mV to 200 mV 10 Hz to 31 Hz 0.14 %
32 Hz to 33 kHz 0.12 %
30 kHz to 100 kHz 0.24 %
100 kHz to 300 kHz 10% |
300 kHzto | MHz 3.2 % 1
1200mV to 20 V 30 kHz to 100 kHz 0.090%
l 100 kHz to 300 kHz 070% |
| 300 kHz to 1 MHz 2.0 %
200 mV to 200 V 10 Hz to 31 Hz 0.090 %
32 Hzto 33 kHz 0.060 %
20 Vo200 V 30 kHz to 100 kHz 0.090 %
200 V to 1,000 V 45 Hz to 33 kHz I 0.11 %

4*  AC - CURRENT | : | SEC-KM-IAC
‘(measurement)
10 pA 10 Hz to 1 kHz 0.26 % :
100 pA 10 Hz to 1 kHz 0.06% |
1 mA 10 Hz to 1 kHz 0.050 %

10 mA 10 Hzto 1 kHz 0.050 %

100 mA 10 Hz to 1 kHz 0.050 %

1 A 10 Hz to 1 kHz 0.10 %

10 A 10 Hz to 1 kHz 0.070%
20 A 10 Hz to 1 kHz 0.070% |
50 A 10 Hz to 1 kHz 0075% |
10 pA to 200 pA 10 Hz to 1 kilz 026%
1200 1A to 200 mA 10 Hz o 1 kHz 0.10 %
1200mA 02 A W 10 H Ao, I Hz 0.20 %
2A1050 A F ' 0.20 %

lOHz to Ikl-lz

S
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| Calibration and

Calibration

‘ .
S e e Newenor | o
)\ | Capability [£] ¥ : identification
'AC - CURRENT (generation) | | SEC-KM-IAC
10 pA 10 Hz to 1 kHz 035% |
100 pA 10 Hz to 1 kHz 0.083% |
1 mA 10 Hz to 1 kHz 0.066 % ‘
10 mA 10 Hz to 1 kHz 0.065% |
100 mA 10 Hz to 1 kHz 0.065% |
1A 10 Hz to 1 kHz 0.085% |
10 A 10 Hz to 1 kHz 0.20 % ‘
120 A 10 Hz to 1 kHz 020% |
30 A 15 Hzto 1 kHz 020% |
|
10 pA to 200 pA 10 Hz to 1 kHz 0.17 %
1200 pA to 200 mA 10 Hz to 1 kHz 0.13 %
1200 mA to 2 A . 10Hzto 1 kHz 0.17 %
2A1020A . 10Hzto 1 kHz 0.40 %
20 At030 A 15 Hz to 1 kHz 0.40 %
30 At090 A ' 15Hzto 1 kHz 0.50 %
30 A to 1.0 kA (applies to 50 Hz to 100 Hz 0.70 %
_ [ SorpAEst meters) |
5*  DC - RESISTANCE SEC-KM-R
{measurement)
100 pO 0.058 %
1 mQ 0.0060 %
10 mQ 0.0060 %
100 mQ 0.0060 %
10 0.0025 %
10 Q 0.0025 %
100 © 0.0025 %
1 kO 0.0025 %
10 kQ 0.0025 %
100 kO 0.0025 %
1 MQ 0.0030 %
10 MQ 0.0080 % |
100 MQ 0.012% |
1GO 0.040%
0to 1 mQ 2.0 %+ 2 pQ
1 mQ to 100 mQ 0.50 %
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! Calibration and | Calibration

On:im'al” ndasurcd quantity . | “Musstrement | el
el i | Capability [+]?  identification

100 mQ to 1 Q O 010%
1Qto10Q - 0010%

10 Q to 100 Q O 00070%

100 Q to 1 kQ 0.0050%
1kQto 10k 0.0040%
110 kQ to 100 kQ 0.0050 %
100 kQ to 1 MO 0.0090 % |

1 MQ to 10 MQ 0.018 %
|10 MQ to 100 MQ | 0.090 %
100 MQ to 1 GO i1 0.50%
'DC - RESISTANCE SEC-KM-R
(generation) ‘

100 uQ | 0.0040 %

1 mQ | 0.0020 %

10 mQ | 0.0010 %

100 mQ2 i 0.0010 %

10 0.0010 %

10 Q 0.0010 %

100 O 0.0020 %

1 kO 0.0020 %

10 kO 0.0015% |

100 kQ | 00020% |

I MQ - 00020%

10 MQ 0.0080 %
100 MQ 0.011 %
1GO 0.040 %
0to1Q ' 0.2 % + 0.4 mQ

1Qt100Q - 0.020 %

10 Q2 to 100 Q 0.020 %

100 Q to 1 kO 0.015 %

1 kQ to 10 kO 0.015 %

10 kQ to 100 kO — O 0.015%

100 kQ to 1 MO AU TTINN o 0020%

1 MQ to 10 MQ IESA NN O 0040%

10MQto100MQ /& ATh B3 0.10% |

_ Pageé §0f23
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| Calibration and Calibration

Ordinalﬂ | Measure‘d qua‘ntity Frequency | Measurement procedure
number and range of measurement | Capability [ +] 2 | identification
100 MQto 1 GQ 0.50%
1GQto 10 GO , 1.0 %
110 GQ to 50 GO 25% |
6  AC - RESISTANCE | SEC-KM-RLC
(generation) '
0.1Q 100 Hz 0.20 %
| : 1 kHz 0.20 %
| 10 kHz 1.0 %
10 100 Hz 0.14 %
i 1 kHz 0.10 %
10 kHz 0.10 %
10 Q | 100 Hz 0.050 %
1 kHz 0.050 %
10 kHz 0.050 %
100 Q 100 Hz 0.020 %
] kHz 0.020 %
10 kHz o 0.020%
|
1kQ 100 Hz 0 0.020% |
| kHz O 0.020% |
10 kHz 0.020%
10 kQ 100 Hz 0.020 %
i | kHz 0.020 %
' 10 kHz 0.020 %
100 kQ _ 100 Hz 0.020 %
, 1 kHz 0.020 %
10 kHz 0.020 %
1 MQ 100 Hz 0.030 %
1 kHz 0.030%
10 kHz o 0060% |
10 MQ 100 Hz 0.050% |
——] kHz 0.050% |

| /e P S0 KHz 0.47 %
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) . Calibration and Calibration
Ordinal Measured quantity ; ‘
number ! and range of measurement DGty Measurement Hrouetice
Capability [£] ¥ identification
7 CAPACITY (generation) SEC-KM-RLC
10 pF 100 Hz 0.86 %
| 1 kHz 0.50 %
‘ 10 kHz . 0.50 % |
100 pF 100 Hz 0.30 % |
I kHz 0.10% |
10 kHz 0.050% |
1 nF 100 Hz 0.050 %
; 1 kHz 0.050 %
10 kHz 0.050 %
10 nF | 100 Hz 0.050 %
1 kHz 0.050 %
| 10 kHz 0.050 %
100 nF 100 Hz .10 %
1 kHz ‘ 0.050 %
10 kHz | 0.050 %
1 uF 100 Hz 0.050% |
1 kHz - 0.050%
10 kHz | 0.050 %
10 uF 100 Hz 0.050 %
| | kHz 0.050 %
i 10 kHz 0.20 %
1100 uF 100 Hz 0.10 %
1 kHz 0.13 %
10 kHz 0.51 %
8 | INDUCTANCE (generation) SEC-KM-RLC
10 uH 1 kHz 0.58 %
10 kHz | 032% |
100 uH 100 Hz | 053% |
|  1kHz 022% |
| o0 g, 0kHz 021% |
|
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Ordinal | Measured quantity | Ci’llibraﬁ(’" and Calibration
number ! 1 and range of measurement By Measlulrement 2 . pro?edm:c
1 | Capability [ ] identification
1 mH 100 Hz | 022%
| | kHz C011%
| 10 kHz o 0I1%
10 mH 100 Hz | 0.11%
| | kHz 0.10 %
10 kHz o 010%
| |
;100nﬂ{ 100 Hz C010%
1 kHz L 010% |
10 kHz O 010% |
H 100 Hz 0.10 % ‘
i 1 kHz 0.10% |
0H | 100 Hz 0.10 %
| ] 1 kHz 0.10 %
9.  Generation of equivalent | SEC-KM-°C
resistance
For RTD type Pt 100-385 |
-200 °C to -130 °C ' 0.050 °C
13070 45:<1100 = 0.065 °C
-100 °C to 0 °C 0.075 °C
0 °C to 100 °C 0.090 °C
100 °C to 300 °C 0.13°C
300 °C to 400 °C | 0.14°C
400 °C to 500 °C o 017°C
500 °C to 700 °C % 021°C
700 °C to 850 °C . 024°C |
i |
' For RTD type Pt 100-3916
=100 °C to 0 °C 0.070 °C
iOOCtOIOOOC 0.090 °C
1100 °C to 200 °C ‘ 0.11°C

1200 °C t0 450 °C Ao10 ar 0.16 °C

»»»
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Ordinaln Measure_d quantity Frequency Calizzzii::l ;:ltd C}?)iglszgtui::
. and range of measurement Capability [] ? identification
For RTD type Pt 100-3920
-200 °C to -80 °C | 0.050 °C
-80 °C to 0 °C | 0.070 °C
0°C to 100 °C 0.085 °C
100 °C to 200 °C 0.11°C
200 °C to 400 °C | 0.14 °C
400 °C to 600 °C 0.19 °C
For RTD type Pt 500
-200 °C to -130 °C 0.040 °C
-130 °C to -100 °C . 0.045°C
-100 °C to 0 °C 0.060 °C
0 °C to 100 °C 0.080 °C
100 °C to 300 °C | 0.10°C
300 °C to 400 °C . 0.12°C
400 °C to 500 °C 0.14 °C
500 °C to 700 °C 0.18 °C
700 °C to 850 °C | 022°C
For RTD type Pt 1000
12200 °C to -150 °C | 0.040 °C
|-150 °C to -100 °C - 0.050°C |
1100 °C to 0 °C | 0055°C |
 0°C10100°C 0070°C |
100 °C to 300 °C 0.10 °C
300 °C to 400 °C | 0.12 °C
400 °C to 500 °C 0.14 °C
500 °C to 700 °C ' 0.18 °C
700 °C to 850 °C . 0.21°C
For RTD type Cu 10 |
200 °C to -30 °C 0.40 °C
-30 °C to +100 °C 0.45 °C
100 °C to 260 °C 0.47 °C
For RTD type Ni 120 " e . ™
-80 °C to +10 °C & 0.055 °C
- 0060°C

110 °C to 260 °C
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T | - | il
namher ‘ AT BRI | Capability [£] 2 | identification

'For RTD type Ni 1000 | |
| -50 °C to +70 °C 0.050 °C
170 °C to 200 °C | 0.055°C
{ Measurement of equivalent | SEC-KM-°C
} resistance
'For RTD type Pt 100-385
-200 °C to -80 °C - 0o032°C |
.80 °C to +100 °C | 0075°C |
1100 °C to 400 °C 0.080°C |
1400 °C to 700 °C . 00%°C |
1700 °C to 850 °C | o10°C |
| | |
'For RTD type Pt 100-3916 | |
-100 °C to -70 °C - 0032°C |
1-70 °C to +10 °C | 0070°C |
110 °C to 200 °C | 0.075 °C
1200 °C to 450 °C 0.082 °C

For RTD type Pt 100-3920

=200 °C 10 70 °C 0.030°C |
1270 °C to +100 °C 0.072°C |
1100 °C to 400 °C . 0.080°C |
1400 °C to 600 °C | 0.090 °C

|

: For RTD type Pt 500

200 °C to +100 °C 0.038 °C
1100 °C to 400 °C | 0.12 °C
1400 °C to 850 °C . 0.15 °C

For RTD type Pt 1000

-200 °C to -50 °C | 0.035 °C

-50 °C to +500 °C | 0.070 °C

500 °C to 850 °C 0.080 °C

For RTD type Cu 10 o

-200 °C to +260 °C ST F N\ 0.32°C

[

o
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Ordinal Measured quantity ‘ Calibration.andl, | Calibration
number ! and range of measurement Frequency Mcas‘u.rementz) . pro.cedulje
Capability [ £] identification
For RTD type Ni 120
-80 °Cto -30 °C 0.040 °C
-30°Cto+10 °C 0.055 °C
10 °C to 260 °C 0.050 °C
For RTD type Ni 1000
’ -50 °C to -20 °C 1 0.035 °C
-20 °Cto +70 °C | 0.050 °C
|70 °C to 200 °C - 0.045 °C
10. | Measurement and : SEC-KM-°C
generation ‘ 1
of equivalent DC voltage | :
for thermocouples |
| - without
cold junction compensation
| Type R thermocouples |
-40 °C to -30 °C | 1.84C
-30 °C to +20 °C 157G
20 °C to 90 °C | 1.1°C
90 °C to 300 °C 0.90 °C
300 °C to 500 °C 0.72 °C
500 °C to 600 °C - 0.65 °C
600 °C to 1,700 °C ' 0.60 °C
Type S thermocouples |
|-40°Cto 0 °C . 1.5°C '
0°Cto100°C [.1°C
1100 °C to 500 °C 0.80 °C
500 °C to 1,700 °C 0.65 °C
Type D thermocouples
0°Cto 50 °C 0.72 °C
50 °C to 100 °C f 0.56 °C
100 °C to 1,000 °C | 0.40°C

1,000 °C to 2,400 °C o A 0.90°C
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Ordinal Measured quantity Fretiiaiios CI\E:IILI;:z:‘i:;;“ntd Cilibrgtien
number ! and range of measurement q ; | Capability [2]2 idin‘:icﬁ;c:tl;fm
Type U thermocouples
-190 °C to -90 °C 0.37°C
1-90 °C to -20 °C ‘ 0.26 °C
-20°Cto 0 °C 0,21 2C
[0 °Cto 600 °C ‘ 0.17 °C
Type L thermocouples
[-190 °C to -110 °C | 0.26 °C
-110 °C to -20 °C ‘ 0.21 °C
-20 °C to +600 °C - 017ec
| 600 °C to 900 °C ‘ 0.14 °C
| Type N thermocouples i 1
| -250 °C to -200 °C | 24°C |
| 200 %€ to -130 € | 072°C |
-130 °C to -100 °C Q35%C |
i -100 °C to +50 °C 0.30 °C ‘
[ 50 °C to 200 °C 0.26 *C ‘
200 °C to 1,300 °C 0.22.°¢ |
Type C thermocouples
0°Cto 50 °C 0.56 °C
50°Cto 100 °C 0.49°C
| 100 °C to 200 °C 0.43°C
200 °C to 1,200 °C 0.41°C
11,200 °C to 1,400 °C | 0.46 °C
1,400 °C to 1,600 °C 0:52.5°¢
1,600 °C to 1,800 °C 0.56 °C
1,800 °C to 2,000 °C ' 0.60 °C
2,000 °C to 2,300 °C 0.80 °C
Type B thermocouples |
100 °C to 150 °C i Tl =C
150 °C to 200 °C , 3.6°C
200 °C to 300 °C l 24°C .
300 °C to 500 °C e | 15°Cc |
1500 °C to 800 °C o U S N . 0.90 °C I
1800 °C to 1,000 °C fA ES %\ | osoec |

11,000 °C to 1,400 °C Ny 0.65 °C

£
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P s T Calibration and Calibration
number and range of measurement FEequeny Meaxs‘u‘rgmelltz) . pmi':cdur:c
! Capability [ £] identification

Type E thermocouples
-250 °C to -220 °C | GTZRC
-220 °C to -205 °C 0.39 °C
=205 °C to -200 °C . 0.29 °C
-200 °C to -100 °C 0.19 °C
-100 °C to +50 °C 0.17 °C
+50 °C to 1,000 °C 0.14 °C
Type T thermocouples
-250 °Cto -220 °C 1.1°C
=220 °C to -205 °C 0.56 °C
-205 °C to -200 °C 0.46 °C
-200 °C to -100 °C ' 0.27 °C
-100°Cto 0 °C : 0:23:°C
(0 °C to 200 °C 0.19 °C
200 °C to 400 °C 0.16 °C
Type K thermocouples
-260 °C to -245 °C 24°C
-245 °C to -205 °C Led ™
-205 °C to -150 °C 0.46 °C
-150 °Cto -10 °C | 0.26 °C
-10 °C to +1,350 °C 0.23 °C
Type J thermocouples
=200 °Cto -155 °C 0.34 °C
-155°Cto-110°C 0.24 °C
-110 °Cto -5 °C 0.20 °C
-5°Cto+1,150 °C 0.17 °C
Measurement and SEC-KM-°C
generation
of equivalent DC voltage
for thermocouples
- with
cold junction compensation ;
Type K thermocouples " S \ ‘
2260 °C to -240 °C AR N . 48°C |

| -240 °C to -200 °C fa &5 Z\ 21%¢ |

200 °C to -100 °C [ = \ O 0.90 °C
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N— M d . Calibration and Calibration
I DAEAGIURE QAR LY Frequency Measurement procedure
number and range of measurement Capability [ +]? identification
-100°Cto 0°C 0.48 °C
0°C to +50 °C 0.38 °C
50 °C to +700 °C 0.35°C
700 °C to 1,200 °C 0.39 °C
1,200 °C to +1,350 °C 0.43 °C
Type J thermocouples
-200 °C to -150 °C 1.4°C
-150 °C to -100 °C . 0.93 °C
1 -100°Cto 0 °C . 0.74 °C
10°Cto 50 °C 0.62 °C
150 °C to 100 °C 0.59 °C
| 100 °C to 500 °C 0.56 °C

900 °C to 1,000 °C 0.52°C
0.54°C |

1500 °C to 900 °C i 0.50 °C
11,000 °C to +1,150 °C |
‘ |

| |
11. DC-POWER | SEC-KM-P
'EL. CURRENT (generation)
1 mVA to 20 kVA for:

U=1Vto 1,000V 0.050 % |

T=1mAto20A

12 AC - POWER ' SEC-KM-P
EL. CURRENT (generation)
0.01 W to 54 kW for:
U=1Vto600V

I =10mA to 90 A

AtI<10A, cosp=1 40 Hz to 70 Hz 0.070 %
AtT>10A,cosp=1 40 Hz to 70 Hz 0.10 %
AtI<10A, cosp=0.8to0 40Hzto 70 Hz 0.075 %

0.9 i

|AtI>10 A, cosp=0.8to 40 Hz to 70 Hz } 0.13 %

0.9 |
| At1< 10 A, cos @ = 0.6 to 40Hzt070Hz | 0090% |
0.7 | |
|AtI>10 A, cos 0= 0.616.<" = 40Hz 16,70 Hz 017% |
0.7 & P
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Ordinal Measured quantity ) Cz?librati{)n and Calibration
wiier U \ and range of measurement Frequency M.eas.u.re‘ment ) . pro‘cedm:e

3 Capability [ +] identification
AtI<10 A, cos ¢ =0.5 40Hzto70Hz | 0.10%
| AtI=>10A,cos0=0.5 40Hzto 70 Hz | 0.20 %
jAlISIOA,COS(p:OStD 40Hzto 70 Hz | 0.15 %
10.4
(At1=>10 A, cosp=0.3to 40Hzto 70 Hz | 0.35 %
0.4
1Atlﬁ 10 A, cosp=0.1to 40Hzto 70Hz | 0.45 %
pa i
‘AtI>10A,coscp:O.lto 40 Hz to 70 Hz | 1.1 %
| 0.2 |
CAtI<10 A, cos ¢ =0.05 40Hzto 70 Hz | 0.90 %

AtI>10 A, cos 0 =10.05 40Hzto 70 Hz | 2.1 %

AC - POWER | SEC-KM-P |
| EL. CURRENT '
| (measurement)
0.9 W to 15 kW for: |
U=6Vt0720V | |
1=015At021 A | |

cosp=1 45Hzto 65Hz | 0.046 % |

1.0<cosp <0.9 45 Hz to 65 Hz 0.060 %

0.9 <cos 0<0.8 45 Hz to 65 Hz 0.065 %

0.8 <cos 0 <0.7 45Hzto65Hz | 0.070%

0.7 <cos 0 <0.6 45 Hz to 65 Hz 0.080 %

0.6<cos®<0.5 45 Hz to 65 Hz 0.090 % .

0.5 <cos ¢ <0.4 45 Hz to 65 Hz 0.11% |

0.4 <cosp <03 45 Hz to 65 Hz 0.14 %

03<cosp=<02 45 Hz to 65 Hz 0.20 %

0.2 < cos o< 0.1 | 45 Hz to 65 Hz 0.39 %

0.1 <cos @ £0.05 | 45Hzto65Hz 0.80 %

13 POWER LEVEL 'SEC-KM-Uvf |
(generation) - load 50 Q . SEC-KM-0OSC
-90 dBm to -80 dBm 10 kHzto 1 GHz 0.38 dB
-90 dBm to -80 dBm TGHz192.5 GHz 0.62 dB
-90 dBm to -80 dBm Sl 15 Gl \ 1.2 dB

-90 dBm to -80 dBm [ & AlcHD \ 1.2 dB
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Ordinal |

number 1) 1

Measured quantity
and range of measurement

Frequency

Calibration and

Measurement

| Capability [£] Y

Calibration
procedure
identification

to -60 dBm

-80 dBm to -60 dBm 10 kHzto 1 GHz 0.38 dB

-80 dBm to -60 dBm | GHz to 2.5 GHz 0.51 dB

-80 dBm to -60 dBm 5 GHz 1.2dB ;
-80 dBm to -60 dBm 10 GHz 1.2 dB

-80 dBm to -60 dBm 15 GHz 1.7 dB

-80 dBm to -60 dBm 20 GHz 1.7dB

-60 dBm to 0 dBm 10 kHz to 1 GHz 0.38 dB

-60 dBm to 0 dBm 1 GHz to 2.5 GHz 0.51 dB

-60 dBm to 0 dBm 5 GHz 1.2 dB

-60 dBm to 0 dBm 10 GHz 1.2 dB

-60 dBm to 0 dBm 15 GHz 1.7 dB

-60 dBm to 0 dBm 20 GHz 1.7 dB

0 dBm to+10 dBm 10 kHz to 1 GHz 0.33dB

|0 dBm to +10 dBm | GHz to 2.,5 GHz 0.47 dB
10dBm to+10 dBm 5 GHz 12dB
‘OdBm to +10 dBm 10 GHz 12dB
|0 dBm to+10 dBm 15 GHz 1.7dB ‘
10dBm to+10 dBm 20 GHz 1.7dB

~  POWER LEVEL B 7 'SEC-KM-Uvf

(measurement) - load 50 £

-90 dBm to -80 dBm 100 kHz to 2.5 GHz 0.3dB

-00 dBm to -80 dBm 5 GHz 0.51 dB

-90 dBm to -80 dBm 10 GHz 0.71 dB

-00 dBm to -80 dBm 15 GHz 1.7 dB i
90 dBm to -80 dBm 20 GHz 17dB |
-90 dBm to -80 dBm 25 GHz 17dB |
|

i -80 dBm to -60 dBm 100 kHz to 2.5 GHz 0.3 dB

-80 dBm to -60 dBm 5 GHz 0.51 dB

-80 dBm to -60 dBm 10 GHz 0.71 dB

-80 dBm to -60 dBm . .15 GHz 1.7 dB

-80 dBm to -60 dBm 520°GHz 1.7 dB

-80 dBm 256Gz 1.7 dB
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| ‘ . | y .
o e o SGimimed Gl
{ Capability [+] ¥ | identification
-60 dBm to +10 dBm | 100 kHz to 2.5 GHz 0.3 dB |
-60 dBm to +10 dBm | 5 GHz 0.51 dB
-60 dBm to +10 dBm . 10 GHz 0.71 dB
-60 dBm to +10 dBm | 15 GHz 1.7 dB
-60 dBm to 0 dBm 20 GHz 1.7 dB
-60 dBm to 0 dBm 25 GHz 1.7 dB
+10 dBm to +20 dBm 100 kHz to 200 MHz 0.35dB
+10 dBm to +20 dBm 200 MHz to 1 GHz 0.55dB
|+10 dBm to +20 dBm 1 GHzto 2.5 GHz ‘ 0.63 dB

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

D Expressed like uncertainty in accordance with the requirements of the document EA 4/02 at k = 2.
Explanations:

If the Calibration and Measurement Capability is stated in %, it always means % of the measured value.
For calibration outside the permanent laboratory premises. the nominal temperature for calibration is: (23 + 5) °C.
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Measured instruments or devices:

(In accordance with the above list of measured quantities and the ranges of measurement the following
types of instruments or devices can be measured.)

3:1‘;:: | Measured instrument/device type
1 Analogue and digital voltmeters, multimeters, tong-test meters, power supplies, high-voltage
testing power supplies (up to 12 kV), calibrators, instruments for certified electricians,
| oscilloscopes
2 Analogue and digital ammeters, multimeters, tong-test meters, power supplies, calibrators,
| instruments for certified electricians
3 Analogue and digital voltmeters, multimeters, tong-test meters, power supplies, high-voltage
‘ testing power supplies (up to 30 kV), calibrators, instruments for certified electricians,
- oscilloscopes ] ]
4 | Analogue and digital ammeters, multimeters, tong-test meters, power supplies, calibrators,
instruments for certified electricians
5 Ohmmeters, decade resistance boxes, resistance bridges, resistance DC attenuators,

reference DC resistors, instruments for certified electricians

6 -8 RLC-meters, multimeters

9 Electric parts of meters and temperature simulators using RTD resistors

10 Electric parts of meters and temperature simulators using thermocouples

11  Analogue and digital wattmeters, tong-test meters, calibrators, instruments for certified
electricians

12 Analogue and digital wattmeters, varmeters, tong-test meters, calibrators, instruments for
cgﬁiﬁed electricians, transducers

13 HF voltage generators and meters, oscilloscopes and instruments for the measurement and
generation of frequency
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Field of measured quantity:
Calibration:

Time and Frequency

Nominal calibration temperature: (23 £+ 2) °C

Ordinal Measured quantity ‘ | Golibrationzmn Calibration
number and range of measurement Brequeney Cl'\/ieas-u-re!ment 1 ] pro‘cedm:e
apability [ ] identification
1. FREQUENCY ' SEC-KM-f

| (measurement)

Uip > 100 mV, square wave

0.01 Hzto (.1 Hz 12 * 15#

0.1Hzto 1.0 H 1.2 %107

1 Hzto 10 Hz 1.2*10°

10 Hz to 100 Hz 1.2 *107

Uinp = 30 mV sine

S/N > 40 dB,

t=100s

10 Hz to 100 Hz 12 *16*

100 Hz to 1 kHz 1.2 % 1(%

1 kHz to 1 GHz 1.2 * 102

1 GHz to 10 GHz 1.6 * 107
10GHzt026.5GHz - 1.6%* 10'(1_

FREQUENCY (generation)
| Uoigep =1V

Lp=(0to-25) dBm

square wave

0.1 Hzto 10 kHz 5*10°

sine wave

10 kHz to 1 GHz 1.2#%10*

1 GHz to 10 GHz 1.6%10

10 GHz az 20 GHz 1.6%107 ‘

2. OSCILLOSCOPES SEC-KM-0SC
bandwidth (0 to 250) MHz 12 %
13 %

(250't0500) MHz
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| Calibration and Calibration

Ordinal Measured quantity . |
number ! and range of measurement Frequercy | Measurement | procedure
cio | ; : :
g Capability [£] 2 | identification
[

3. TIME STAMPS | SEC-KM-0OSC
(generation) '
U= 1V /50 Q
| in series 5-2-1
U= 0375V /5080
Upe>0.1V /50 Q

|55and2 s 02Hzand05Hz | 2.1*107

; (1-0.5-0.2-0.1) s (1-2-5-10)Hz |  5.1*10*
(50-20-10) ms (20-50-100)Hz | 3.0%10°
Smsto 10 ns 0.2 kHz to 100 MHz | 2.5%107°

'5nsand2ns (200 to 500) MHz | 2.5%10°

1ns | GHz | 2.5%10°

D Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out

outside the permanent laboratory premises.

3 Expressed like uncertainty in accordance with the requirements of the document EA 4/02 at k= 2.

Measured instruments or devices:

(In accordance with the above list of measured quantities and the ranges of measurement the following
types of instruments or devices can be measured.)

Ordinal ‘

number Measured instrument/device type

1-3 ‘ Oscilloscopes and instruments for the measurement and generation of frequency

Explanations:

SEC-KM-X Internal calibration procedure
S/N Signal-to-Noise Ratio

Lp Power level

T gate interval
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