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1. Electrical

Generating Instrument
DC Voltage
0 mV to < 200 mV
200mVto< 2V
2Vto<20V
20V to < 200 V
200 V to 1000 V

AC Voltage
@ 20 Hz to 40 Hz
10 mV to < 200 mV
200mVto< 2V
2Vto<20V
@ > 40 Hz to 100 Hz
10 mV to < 200 mV
200mVto< 2V
2Vto<20V
20 Vto <200V
@ > 100 Hz to 2 kHz
10 mV to < 200 mV
200mVto< 2V
2Vto<20V
20V to < 200 V

8.5 vV +0.71 pv
7.1 VAV + 1.1 pv
7.1 pV/V + 6.3 v
12 WWN + 76 pv
12 WV + 0.63 mV

0.27 mV/V + 4.7 pv
0.20 mV/V + 25 uv
0.20 mV/V + 0.24 mV

0.25 mV/V + 4.7 pv
0.18 mV/V + 25 pv
0.18 mV/V + 0.24 mV
0.18 mV/V + 2.5 mV

0.25 mV/V + 2.5 pv
0.16 mV/V + 24 puv
0.16 mV/V + 0.24 mV
0.16 mV/V + 2.5 mV

In-house method :
CP-ELO2 by direct
measurement with

digital multimeter

In-house method :
CP-ELO2 by direct
measurement with

digital multimeter
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1. Electrical Generating Instrument
(Cont.) AC Voltage (Cont.) In-house method :
@ > 2 kHz to 10 kHz CP-ELO2 by direct
10 mV to < 200 mV 0.25 mV/V + 4.7 uv measurement with
200mVto< 2V 0.18 mV/V + 24 pv digital multimeter
2Vto<20V 0.18 mV/V + 0.25 mV
20 Vto < 200V 0.18 mV/V + 2.6 mV
@ > 10 kHz to 30 kHz
10 mV to < 200 mV 0.47 mV/V + 9.3 pv
200 mVto< 2V 0.29 mV/V + 47 pv
2Vto<20V 0.29 mV/V + 0.47 mV
20 Vto < 200V 0.29 mV/V + 4.7 mV
@ > 30 kHz to 100 kHz
10 mV to < 200 mV 0.82 mV/V + 24 pv
200mVto<2V 0.58 mV/V + 0.24 mV
2Vto<20V 0.58 mV/V + 2.4 mV
20V to < 200 V 0.58 mV/V + 24 mV
@ > 100 kHz to 300 kHz
200mVto< 2V 3.5 mV/V + 2.4 mV
@ > 300 kHz to 500 kHz
200 mVto< 2V 12 mV/V + 24 mV
@ 55 Hz to 10 kHz
200 V to 1000 V 0.18 mV/V + 14 mV
DC Current In-house method :
0 pA to < 200 pA 0.12 mA/A + 5.8 nA CP-ELO2 by direct
200 pAto < 2 mA 0.12 mA/A + 7.5 nA measurement with
2 mA to < 20 mA 0.12 mA/A + 75 nA digital multimeter
20 mA to < 200 mA 0.12 mA/A + 1.3 pA
200 mMAto <2 A 0.24 mA/A + 25 pA
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Generating Instrument
(Cont.) AC Current In-house method :
@ 55 Hz to 5 kHz CP-ELO2 by direct
10 pA to < 200 pA 0.36 mMA/A + 24 nA measurement with
200 pAto <2 mA 0.35 mA/A + 0.24 pA digital multimeter
2 mA to < 20 mA 0.35 mA/A + 2.4 LA
20 mA to < 200 mA 0.35 mA/A + 24 LA
® 55 Hzto 1 kHz
200mAto<2A 0.70 mA/A + 0.47 mA
@ > 1 kHz to 5 kHz
200mAto<2A 2.4 mA/A + 0.93 mA
Fixed / Decade In-house method :
Resistance / Resistance CP-ELO2 by direct
box / Generating measurement with
0Qto<20Q 18 uQ/Q + 27 uQ digital multimeter
20 Q to < 200 Q 13 uQ/Q +0.12 MQ
200 Q to < 2 kQ 11 uQ/Q +1.1mQAQ
2 kQ to < 20 KQ 11 pQ/Q + 12 mQ
20 kQ) to < 200 kQ) 11 pQ/Q +0.14 Q
200 kQ to < 2 MQQ 17 uQ/Q +5.0 Q)
2 MQ) to < 20 MQ) 35 uQ/Q +0.17 kKQ
Test@ 10V
20 MQ) to < 200 MQ) 0.35 mQ/Q + 13 kQ
200 MQ to < 2 GQ 3.5 mQ/Q + 1.1 MQ
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Generating Instrument
(Cont.) DC High Voltage In-house method :
500 Vto 1 kv 37T mV/V +25V CP-ELO3 by direct
> 1kV to 6 kV 3.6 mV/V +25V measurement with
> 6 kV to 10 kV 35mV/NV + 26V high voltage digital
meter
AC High Voltage In-house method :
@ 50 Hz to 60 Hz CP-ELO3 by direct
500 V to 1 kV 6.2mV/V + 2.7V measurement with
> 1kVtodkV 6.0 mV/V + 25V high voltage digital
> 4 kV to 6 kV 59 mV/V + 2.6V meter
DC Voltage In-house method :
OVtol5V 2.4 mV/V + 54 mV CP-ELO4 by direct
>15Vto30V 24 mV/V +0.11V measurement with
>30Vto60V 24 mV/V +0.21V digital power meter
> 60V to 150V 24 mV/V +0.54V
> 150 V to 300 V 24 mV/V + 1.1V
> 300 V to 600 V 24 mV/N + 2.1V
AC Voltage (RMS) In-house method :
® 45 Hz to 66 Hz CP-ELO4 by direct
1Vto15V 1.8 mV/V + 34 mV measurement with
>15Vto30V 1.8 mV/V + 62 mV digital power meter
> 30 Vto 60V 1.8 mV/V +0.13 V
> 60V to 150V 1.8 mV/V + 0.34 V
> 150 V to 300 V 1.8 mV/V + 0.62 V
> 300 V to 600 V 1.8 mV/V + 13V
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Generating Instrument
(Cont.) AC Voltage (RMS) (Cont.) In-house method :
@ > 66 Hzto 1 kHz CP-ELO4 by direct
1Vto 15V 35 mV/V + 62 mV measurement with
> 15Vto30V 3.5 mV/V +0.13V digital power meter
> 30 Vto 60V 3.5 mV/V + 025V
> 60V to 150 V 3.5 mV/V + 0.62V
> 150 V to 300 V 35mV/V + 13V
> 300 V to 600 V 35mV/NV + 25V
DC Current In-house method :
0OAto0.5A 2.4 mA/A + 2.9 mA CP-ELO4 by direct
>05At01A 2.4 mA/A + 6.0 mA measurement with
>1Ato2A 2.4 mA/A + 7.3 mA digital power meter
>2Ato5A 24 mA/A + 18 mA
>5Ato10A 2.4 mA/A + 37 mA
>10Ato 20 A 2.4 mA/A + 76 mA
AC Current (RMS) In-house method :
® 45 Hz to 66 Hz CP-ELO4 by direct
I1mAto05A 1.8 mA/A + 1.1 mA measurement with
>05Atol1A 1.8 mA/A + 2.4 mA digital power meter
>1Ato2A 1.8 mA/A + 4.6 mA
>2Ato5A 1.8 mA/A + 12 mA
>5Ato 10 A 1.8 mA/A + 24 mA
>10Ato 20 A 1.8 mA/A + 51 mA

[y
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1. Electrical Generating Instrument
(Cont.) AC Current (RMS) (Cont.) In-house method :
@ > 66 Hzto 1 kHz CP-ELO4 by direct
1 mAto05A 35 mA/A + 2.1 mA measurement with
>05At01A 35 mA/A + 4.3 mA digital power meter
>1Ato2A 35 mA/A + 8.4 mA
>2Ato5A 3.5 mA/A + 23 mA
>5Ato10A 3.5 mA/A + 46 mA
>10Ato 20 A 3.5 mA/A + 96 mA
Frequency In-house method : CP-
1 Hz to 10 Hz 0.78 nHz/Hz + 0.42 mHz | ELO7 by direct
> 10 Hz to 100 Hz 0.78 nHz/Hz + 0.13 mHz | measurement against
> 100 Hz to 1 kHz 0.78 nHz/Hz + 43 uHz universal counter with
> 1 kHz to 10 kHz 0.78 nHz/Hz + 18 pHz external 10 MHz time
> 10 kHz to 100 kHz 0.78 nHz/Hz + 0.12 mHz base
> 100 kHz to 1 MHz 0.78 nHz/Hz + 1.1 mHz
> 1 MHz to 10 MHz 0.78 nHz/Hz + 11 mHz
> 10 MHz to 100 MHz 0.78 nHz/Hz + 0.11 Hz
> 100 MHz to 1 GHz 0.78 nHz/Hz + 1.1 Hz
> 1 GHz to 5 GHz 0.78 nHz/Hz + 5.4 Hz
Measuring Instrument In-house method :
DC Voltage CP-ELO1 by direct
0 mV (Shorted) 0.70 pv measurement with
>0 mVto <330 mV 24 v/ + 2.0 uv multi-function
330 mVto< 33V 14 UV + 2.8 pv calibrator , except 0 mV
33Vto<33V 15 UV + 24 WV by input terminal
33 Vto< 330V 22 VNV + 0.18 mV shorted circuit
330 Vto 1000V 22 WV + 1.8 mV
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Measuring Instrument
(Cont.) AC Voltage In-house method :

@ 10 Hz to 45 Hz CP-ELO1 by direct
1 mVto<33mV 0.95 mV/V + 7.1 pv measurement with
33 mV to < 330 mV 0.37 mV/V + 9.6 pv multi-function
0.33Vto<33V 0.35 mV/V + 60 pVv calibrator
33Vto<33V 0.36 mV/V + 0.77 mV

@ > 45 Hz to 10 kHz
1 mVto<33mV 0.23 mV/ + 7.1 pv
33 mV to < 330 mV 0.19 mV/V + 9.5 pv
033Vto<33V 0.18 mV/V + 70 pVv
33Vto< 33V 0.18 mV/V + 0.71 mV

® > 10 kHz to 20 kHz
I mVto<33mV 0.28 mV/V + 7.1 pv
33 mV to < 330 mV 0.21 mV/V + 9.5 pv
033Vto<33V 0.23 mV/V + 70 pVv
33Vto<33V 0.28 mV/V + 0.71 mV

@ > 20 kHz to 50 kHz
1 mVto<33mV 1.2 mV/V + 7.1 pv
33 mV to < 330 mV 0.42 mV/V + 9.5 pv
033Vto<33V 0.36 mV/V + 60 pVv
33Vto<33V 0.41 mV/V + 0.71 mV
33V to <330V 0.36 mV/V + 7.0 mV

@ > 50 kHz to 100 kHz
I mVto<33mV 4.1 mVv/V + 14 pv
33 mV to < 330 mV 0.94 mV/V + 38 pVv
033Vto<33V 0.82 mV/V + 0.15 mV
33Vto<33V 1.1 mvV/V 4+ 19 mV
33V to <330V 2.4 mV/V + 58 mV
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1. Electrical Measuring Instrument
(Cont.) AC Voltage (Cont.) In-house method :
@ > 100 kHz to 500 kHz CP-ELO1 by direct
1 mVto<33mV 9.3 mV/V + 58 uV measurement with
33 mV to < 330 mV 2.4 mV/V + 81 pv multi-function
033Vto<33V 2.9 mV/V + 0.70 mV calibrator
@ 45 Hzto 1 kHz
33Vto< 330V 0.23 mV/V + 2.8 mV
330 V to 1000 V 0.35 MV/V + 12 mV
® > 1 kHz to 10 kHz
33 Vto< 330V 0.24 mV/V + 7.2 mV
® > 10 kHz to 20 kHz
33V to <330V 0.30 mV/V + 7.1 mV
@ > 1 kHz to 5 kHz
330 V to 1000 V 0.30 mV/V + 12 mV
@ > 5 kHz to 10 kHz
330 V to 1000 V 0.35 mV/V + 12 mV
DC Current In-house method :
0 mA (Opened) 0.58 nA CP-ELO1 by direct
>0 mAto <0.33 mA 0.18 mA/A + 24 nA measurement with
0.33 mA to < 3.3 mA 0.12 mA/A + 59 nA multi-function calibrator,
33 mAto <33 mA 0.12 mA/A + 0.30 YA except 0 mA by input
33 mA to < 330 mA 0.12 mA/A + 3.1 pA terminal opened circuit
330mAto< 1.1 A 0.24 mA/A + 47 pA
1.1Ato<3A 0.44 mA/A + 48 pA
3Ato<11A 0.58 mA/A + 0.91 mA
11Ato 205 A 1.2 mA/A + 1.2 mA
* dranuliuiueu (=) fiseduanudesiuusyana 95%
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1. Electrical Measuring Instrument
(Cont.) DC High Current In-house method :
20.5 Ato < 150 A 58 mA/A + 0.21 A CP-ELO1 by direct
150 A to 1000 A 59 mA/A+ 15A measurement against
multi-function calibrator
with 50 turns coil
AC Current In-house method :
® 10 Hz to 20 Hz CP-ELO1 by direct
29 uA to < 330 pA 2.4 mA/A + 0.12 pA measurement with
330 uA to < 3.3 mA 2.4 mA/A + 0.19 pA multi-function calibrator
3.3 mAto <33 mA 2.1 mA/A + 2.5 LA
33 mA to < 330 mA 2.1 mA/A + 25 pA
@ > 20 Hz to 45 Hz
29 pA to < 330 pA 1.8 mA/A + 0.12 A
330 pAto < 3.3 mA 1.5 mA/A + 0.19 pA
3.3 mAto <33 mA 1.1 mA/A + 2.5 pA
33 mA to < 330 mA 1.1 mA/A + 25 pA
@>45Hzto 1 kHz
29 YA to < 330 pA 1.5 mA/A + 0.12 pA
330 yA to < 3.3 mA 1.2 mA/A + 0.20 A
3.3 mAto <33 mA 0.48 mA/A + 2.5 PA
33 mA to < 330 mA 0.48 mA/A + 27 pA
330 mAto< 1.1 A 0.59 mA/A + 0.12 mA
1.1Ato<3A 0.70 mA/A + 0.14 mA
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Measuring Instrument
(Cont.) AC Current (Cont.) In-house method :

@ > 1 kHz to 5 kHz CP-ELO1 by direct
29 pA to < 330 pA 3.5 mA/A + 0.18 pA measurement with
330 yA to < 3.3 mA 2.4 mA/A + 0.26 pA multi-function calibrator
3.3 mAto <33 mA 0.93 mA/A + 2.6 pA
33 mA to < 330 mA 1.2 mA/A + 59 pA
330mAto< 1.1 A 70 mA/A + 1.2 mA
1.1Ato<3A 7.0 mA/A + 1.2 mA
3Ato< 11 A 35 mA/A + 2.7 mA
11Ato 205 A 35 mA/A + 5.9 mA

@ > 5 kHz to 10 kHz
29 pA to < 330 pA 9.3 mA/A + 0.24 pA
330 yAto < 3.3 mA 5.8 mA/A + 0.37 pA
3.3 mAto <33 mA 2.4 mA/A + 3.8 LA
33 mA to < 330 mA 24 mA/A + 0.12 mA
330 mAto< 1.1 A 29 mA/A + 5.8 mA
1.1Ato<3A 29 mA/A + 5.8 mA

® > 10 kHz to 30 kHz
29 YA to < 330 pA 19 mA/A + 0.47 pA
330 pAto < 3.3 mA 12 mA/A + 0.71 pA
33 mAto <33 mA 4.7 mA/A + 4.8 uA
33 mA to < 330 mA 4.7 mA/A + 0.24 mA

@ 10 Hz to 45 Hz
330mAto< 1.1 A 2.1 mA/A + 0.12 mA
1.1Ato<3A 2.1 mA/A + 0.15 mA

@ > 45 Hz to 100 Hz
3Ato<11A 0.71 mA/A + 25 mA
11Ato 205 A 1.4 mA/A + 5.9 mA
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1. Electrical Measuring Instrument
(Cont.) AC Current (Cont.) In-house method :

@ > 100 Hz to 1 kHz CP-ELO1 by direct
3Ato<11A 1.2 mA/A + 2.6 mA measurement with
11Ato 205A 1.8 mA/A + 6.0 mA multi-function calibrator

AC High Current In-house method :

@ 45 Hz to 65 Hz CP-ELO1 by direct
205 Ato < 150 A 6.7 mA/A + 0.35 A measurement against
150 A to 1000 A 6.7 MA/A + 1.4 A multi-function calibrator

@ > 65 Hz to 440 Hz with 50 Turns coil
205 Ato< 150 A 13 mA/A + 0.35 A

@ > 65 Hzto 100 Hz
150 A to 1000 A 12 mA/A+ 1.4 A

Resistance ( 4 Wire )

0 Q (Shorted) 0.63 uQ2 In-house method :

>0Qto<110Q 61 uQ/Q +1.2mQ | CP-ELOL by direct

11 Qto<330Q 53 uQ/Q + 1.8 mQ measurement against

33N to<110 Q) 42 uQ/Q + 1.7 mQ multi-function calibrator,

110 Q to < 330 Q 35 uQ/Q + 2.4 mQ) except 0 Q by input

330 D to < 1.1 kQ) 34 uQ/Q + 2.4 mQ) terminal shorted circuit

1.1 kQ to < 3.3 kQ) 34 uQ/Q + 24 mQ)

3.3 kQ to < 11 kQ 34 uQ/Q + 24 mQ)

11 kQ to < 33 kQQ 34 uQ/Q +0.24 Q

33 k() to < 110 kQ) 34 uQ/Q +0.24 Q

* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Measuring Instrument
(Cont.) Resistance ( 2 Wire ) In-house method :
110 kQ to < 330 kQ 38 uQ/Q +78Q CP-ELO1 by direct
330 kQ to < 1.1 MQ 39 uQ/Q +38Q measurement with
1.1 MQ to < 3.3 MQ) 71 uQ/Q +48 Q) multi-function calibrator
3.3 MQ to < 11 MQ 0.16 mQ/Q) + 0.46 kQ
11 MQ to < 33 MQ) 0.30 mQ/Q) + 3.3 kKQ
33 MQ) to < 110 MQ) 0.59 mQ/Q) + 4.6 kKQ
110 MQ) to < 330 MQ) 3.5 mQ/Q + 0.23 MQ)
330 MQ) to 1100 MQ) 18 mQ/Q + 0.59 MQ
Capacitance In-house method :
® 5 kHz CP-ELO1 by direct
0.22 nF to < 0.40 nF 6.1 mF/F + 12 pF measurement with
@ 1 kHz multi-function calibrator
040 nFto< 1.1 nF 6.2 mF/F + 13 pF
1.1nFto<33nF 59 mF/F + 14 pF
33nFto< 11 nF 3.0 mF/F + 13 pF
11 nF to < 33 nF 3.0 mF/F + 59 pF
33 nF to < 110 nF 3.0 mF/F + 59 pF
110 nF to < 330 nF 3.0 mF/F + 0.58 nF
@ 100 Hz
330 nF to < 1.1 yF 3.0 mF/F + 1.4 nF
1.1 yuF to < 3.3 pF 3.0 mF/F + 6.8 nF
33 uFto< 11 uF 3.0 mF/F + 13 nF
11 uF to < 33 pF 4.7 mF/F + 68 nF
@ 50 Hz
33 pF to < 110 pF 5.4 mF/F + 0.13 uF
* npnalliiutuen (+) fiseiuanuderiuuseana 95%
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1. Electrical Measuring Instrument
(Cont.) Capacitance (Cont.) In-house method :
@ DC CP-ELO1 by direct
110 uF to < 330 yF 5.4 mF/F + 0.68 uF measurement with
330 uF to < 1.1 mF 53 mF/F + 1.3 uF multi-function calibrator
1.1 mF to < 3.3 mF 53 mF/F + 6.8 puF
33mFto< 11 mF 53 mF/F + 13 pF
11 mF to < 33 mF 8.7 mF/F + 68 uF
33 mF to 110 mF 13 mF/F + 0.14 mF
Frequency In-house method :
20 Hz to < 120 Hz 2.9 pyHz/Hz + 59 pHz CP-ELO1 by direct
120 Hz to < 1.2 kHz 2.9 yHz/Hz + 0.59 mHz | measurement with
1.2 kHz to < 12 kHz 2.9 uHz/Hz + 5.8 mHz multi-function calibrator
12 kHz to 120 kHz 2.9 pyHz/Hz + 58 mHz
DC Power In-house method :
1 Wto< 330 W 0.27 mW/W + 76 mW CP-ELO1 by direct
(33 mV to 1020 V, measurement with
0.33 mA to < 330 mA) multi-function calibrator
330 W to < 3000 W 0.26 mW/W + 0.76 W
(33 mV to 1020V,
033 Ato<3A)
3 kW to 20 kW 0.81 mMW/W + 0.76 W
(33 mV to 1020V,
3 Ato 20.5A)
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1. Electrical
(Cont.)

Measuring Instrument
AC Power

Single Phase, PF =1
@ 45 Hz to 65 Hz
I1Wto<9W
(330 mV to 1020 V,
3.3 mA to < 9 mA)
9Wto<33W
(330 mV to 1020 V,
9 mA to < 33 mA)
33Wto <90 W
(330 mV to 1020 V,
33 mA to < 90 mA)
90 W to < 330 W
(330 mV to 1020 V,
90 mA to < 330 mA)
330 W to < 900 W
(330 mV to 1020 V,
0.33 Ato < 0.90 A)
900 W to < 2.2 kW
(330 mV to 1020 V,
090Ato<22A)
2.2 KW to < 4.5 kW
(330 mV to 1020 V,
22Ato<d45A)
4.5 kW to 20 kW
(330 mV to 1020 V,
4.5 Ato 20.5 A)

1.5 mW/W + 7.6 mW

1.1 mW/W + 7.6 mW

1.5 mW/W + 7.6 mW

1.1 mW/W + 76 mW

1.4 mW/W + 76 mW

1.2 mW/W + 0.76 W

1.5 mW/W + 0.76 W

1.3 mW/W + 0.76 W

In-house method :
CP-ELO1 by direct
measurement with

multi-function calibrator
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1. Electrical Measuring Instrument
(Cont.) Frequency In-house method :
20 Hz to 100 Hz 0.81 nHz/Hz + 2.2 pHz CP-ELO6 by direct
> 100 Hz to 1 kHz 0.78 nHz/Hz + 0.83 pHz measurement against
> 1 kHz to 10 kHz 0.78 nHz/Hz + 6.8 uHz signal generator with
> 10 kHz to 100 kHz 0.78 nHz/Hz + 34 yHz external 10 MHz time
> 100 kHz to 1 MHz 0.78 nHz/Hz + 0.16 mHz base
> 1 MHz to 10 MHz 0.78 nHz/Hz + 0.18 mHz
> 10 MHz to 100 MHz 0.78 nHz/Hz + 0.71 mHz
> 100 MHz to 1 GHz 0.78 nHz/Hz + 7.6 mHz
> 1 GHz to 3 GHz 0.78 nHz/Hz + 7.6 mHz
Insulation In-house method :
Test Voltage @ 100V, 500V, CP-ELO5 by direct
1000 V measurement with
10 MQ 0.18 MQ insulation tester
100 MQ 1.8 MQ
1GQ 14 MQ
10 GQ 0.19 GQ
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2. Temperature |Temperature indicator by In-house method :
simulator CP-ELO8 based on
Resistance Temperature EURAMET cg-11
Detector (Pt100 (385))
- 200 °C to - 80 °C 0.082 °C
>-80°Cto0°C 0.082 °C
> 0 °C to 100 °C 0.10 °C
> 100 °C to 300 °C 0.12 °C
> 300 °C to 400 °C 0.13 °C
> 400 °C to 630 °C 0.16 °C
> 630 °C to 800 °C 0.28 °C
Thermocouple (With cold In-house method :
junction compensation) CP-ELO9 based on
Type K EURAMET cg-11
- 200 °C to - 100 °C 0.37 °C
>-100°Cto-25°C 0.35°C
>-25°Cto 120 °C 0.35°C
> 120 °C to 1000 °C 0.36 °C
> 1000 °C to 1372 °C 0.36 °C
Type J
-210°Cto - 100 °C 0.36 °C
>-100 °Cto-30°C 0.35°C
> - 30 °Cto 150 °C 0.35°C
> 150 °C to 760 °C 0.35°C
> 760 °C to 1200 °C 0.35°C
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2. Temperature |Temperature indicator by In-house method :
(Cont.) simulator CP-ELO9 based on
Thermocouple (With cold EURAMET cg-11
junction compensation)
Type T
- 250 °Cto - 150 °C 0.45 °C
>-150°Cto 0°C 0.36 °C
>0 °Cto 120 °C 0.35°C
> 120 °C to 400 °C 0.35°C
Type R
0°Cto 250°C 0.57 °C
> 250 °C to 400 °C 0.51°C
> 400 °C to 1 000 °C 0.50 °C
> 1000°Cto1767°C 0.50 °C
Type S
0°Cto 250°C 0.56 °C
> 250 °C to 400 °C 0.51°C
> 400 °C to 1 000 °C 0.50 °C
>1000°Cto1767°C 0.51 °C
Temperature indicator with In-house method :
sensor CP-EL10 by comparison
Resistance Temperature with PRT standard in
Detector (Pt 100 (385)) Dry Well
-25°Cto 25°C 0.34 °C
> 25 °C to 100 °C 0.50 °C
> 100 °C to 400 °C 0.41 °C
> 400 °C to 420 °C 0.41 °C
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2. Temperature |Temperature indicator with In-house method :
(Cont.) sensor CP-EL11 by comparison
Thermocouple with PRT standard in
Type K Dry Well
-25°Cto 25°C 0.40 °C
> 25 °C to 100 °C 0.65 °C
> 100 °C to 400 °C 1.5°C
> 400 °C to 420 °C 1.6 °C
Type J
-25°Cto 25°C 0.40 °C
> 25 °C to 100 °C 0.65 °C
> 100 °C to 400 °C 1.5°C
> 400 °C to 420 °C 1.6 °C
Type T
-25°Cto 25°C 0.40 °C
> 25 °C to 100 °C 0.65 °C
> 100 °C to 400 °C 1.5°C
Type R
25 °C to 100 °C 0.64 °C
> 100 °C to 400 °C 1.5°C
> 400 °C to 420 °C 1.6 °C
Type S
25 °C to 100 °C 0.67 °C
> 100 °C to 400 °C 1.6 °C
> 400 °C to 420 °C 1.6 °C
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3. Mass Electronic Balance In-house method :
0gto120¢ 0.50 mg CP-PLO4 based on UKAS
>120¢t0 220 ¢ 0.85 mg LAB 14 : 2015 by
>220¢tod420 g 1.8 mg comparison with standard
> 420 g to 620 ¢ 2.5 mg weight
> 620 ¢ to 1 ke 9.0 mg
> 1 ke to 2 ke 12 mg
> 2 kg to 5 kg 20 mg
> 5 kg to 6 ke 23 mg
> 6 kg to 20 kg 0.82 ¢
> 20 kg to 60 kg 14¢
> 60 kg to 100 kg 49g¢
> 100 kg to 150 kg 9.1¢
> 150 kg to 300 kg 19¢
> 300 ke to 500 kg 43 ¢
4. Dimension Vernier, Dial and Digital Caliper In-house method :
External measurement CP-PLO1 based on JIS B
0 mm to 100 mm 0.015 mm 7507 : 1993 by
> 100 mm to 150 mm 0.015 mm comparison with
> 150 mm to 200 mm 0.015 mm gauge block
> 200 mm to 300 mm 0.016 mm
> 300 mm to 450 mm 0.018 mm
> 450 mm to 600 mm 0.021 mm
> 600 mm to 1 000 mm 0.030 mm
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4. Dimension

Vernier, Dial and Digital Caliper

In-house method :

(Cont.) Internal measurement CP-PLO1 based on JIS B
0 mm to 100 mm 0.015 mm 7507 : 1993 by
> 100 mm to 150 mm 0.015 mm comparison with gauge
> 150 mm to 200 mm 0.015 mm block
> 200 mm to 300 mm 0.016 mm
> 300 mm to 450 mm 0.018 mm
> 450 mm to 600 mm 0.021 mm
> 600 mm to 1000 mm 0.030 mm
Vernier, Dial and Digital Height In-house method :
gauge CP-PLO2 based on JIS B
0 mm to 300 mm 0.015 mm 7517 : 1993 by
> 300 mm to 600 mm 0.021 mm comparison with gauge
> 600 mm to 1000 mm 0.030 mm block
Dial, Digimatic and Digital In-house method :
Outside Micrometer CP-PLO5 based on JIS B
0 mm to 25 mm 0.0010 mm 7502 : 1994 by
> 25 mm to 50 mm 0.0016 mm comparison with gauge
> 50 mm to 75 mm 0.0022 mm block
> 75 mm to 100 mm 0.0029 mm
> 100 mm to 125 mm 0.0035 mm
> 125 mm to 150 mm 0.0042 mm
> 150 mm to 175 mm 0.0049 mm
> 175 mm to 200 mm 0.0056 mm
> 200 mm to 225 mm 0.0062 mm
> 225 mm to 250 mm 0.0069 mm
> 250 mm to 275 mm 0.0076 mm
> 275 mm to 300 mm 0.0082 mm
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4. Dimension Dial, Digimatic and Digital In-house method :
(Cont.) Outside Micrometer (Cont.) CP-PLO5 based on JIS B
> 300 mm to 325 mm 0.0089 mm 7502 : 1994 by
> 325 mm to 350 mm 0.0096 mm comparison with gauge
> 350 mm to 375 mm 0.011 mm block
> 375 mm to 400 mm 0.011 mm
> 400 mm to 425 mm 0.012 mm
> 425 mm to 450 mm 0.013 mm
> 450 mm to 475 mm 0.013 mm
> 475 mm to 500 mm 0.014 mm
5. Torque Torque Wrench ISO 6789 : 2003
Type |, Class A, B and C
20 N.m to 40 N.m 1.3 %
> 40 N.m to 120 N.m 1.3 %
> 120 N.m to 200 N.m 1.3 %

Type Il, Class A and B

20 N.m to 40 N.m 1.3 %
> 40 N.m to 120 N.m 1.3 %
> 120 N.m to 200 N.m 1.3 %

Type II, Class C

20 N.m to 40 N.m 1.3 %
> 40 N.m to 120 N.m 1.3 %
> 120 N.m to 200 N.m 1.3 %
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1. Electrical

Generating Instrument

DC Voltage

0 mV to < 200 mV
200 mVto<2V
2Vto<20V

20 Vto < 200V
200 V to 1000 V

AC Voltage

@ 20 Hz to 40 Hz
10 mV to < 200 mV
200mVto< 2V
2Vto<20V

@ > 40 Hz to 100 Hz
10 mV to < 200 mV
200 mVto<2V
2Vto<20V

20 Vto <200V

@ > 100 Hz to 2 kHz
10 mV to < 200 mV
200mVto< 2V
2Vto<20V
20 Vto < 200 V

@ > 2 kHz to 10 kHz
10 mV to < 200 mV
200 mVto <2V
2Vto<20V
20V to <200V

8.5 uW/AV + 0.97 pv
7.1 uV/NV + 5.6 pv
7.1 puV/V + 56 pv
12 uV/V + 0.89 mV
12 pV/V + 4.7 mV

0.27 mV/V + 23 uVv
0.20 mV/V + 0.17 mV
0.20 mV/V + 1.7 mV

0.25 mV/V + 18 pVv
0.18 mV/V + 0.12 mV
0.18 mV/V + 1.2 mV
0.18 mV/V + 12 mV

0.25 mV/V + 17 pv
0.16 mV/V + 0.12 mV
0.16 mV/V + 1.2 mV
0.16 mV/V + 12 mV

0.25 mV/V + 18 pv
0.18 mV/V + 0.12 mV
0.18 mV/V + 1.2 mV
0.18 mV/V + 12 mV

In-house method :
CP-ELO2 by direct
measurement with

digital multimeter

In-house method :
CP-ELO2 by direct
measurement with

digital multimeter
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1. Electrical Generating Instrument
(Cont.) AC Voltage (Cont.) In-house method :
@ > 10 kHz to 30 kHz CP-ELO2 by direct
10 mV to < 200 mV 0.47 mV/V + 24 v measurement with
200mVto< 2V 0.29 mV/V + 0.18 mV digital multimeter
2Vto<20V 0.29 mV/V + 1.8 mV
20 Vto < 200 V 0.29 mV/V + 18 mV
@ > 30 kHz to 100 kHz
10 mV to < 200 mV 0.82 mV/V + 60 pVv
200 mVto< 2V 0.58 mV/V + 0.60 mV
2Vto<20V 0.58 mV/V + 6.0 mV
20 Vto <200V 0.58 mV/V + 60 mV
® > 100 kHz to 300 kHz
200mVto<2V 35mV/V + 25 mV
@ > 300 kHz to 500 kHz
200 mVto< 2V 12 mV/V + 24 mV
@ 55 Hz to 10 kHz
200 V to 1000 V 0.18 mV/V + 60 mV
DC Current In-house method :
0 pA to < 200 pA 0.12 mA/A + 13 nA CP-ELO2 by direct
200 pA to < 2 mA 0.12 mA/A + 0.11 pA measurement with
2 mA to <20 mA 0.12 mA/A + 1.1 A digital multimeter
20 mA to < 200 mA 0.12 mA/A + 12 pA
200mAto<2A 0.24 mA/A + 0.12 mA
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1. Electrical Generating Instrument
(Cont.) AC Current In-house method :
@ 55 Hz to 5 kHz CP-ELO2 by direct
10 pA to < 200 pA 0.36 mA/A + 33 nA measurement with
200 pA to < 2 mA 0.35 mA/A + 0.32 pA digital multimeter
2 mA to < 20 mA 0.35 mA/A + 3.2 pA
20 mA to < 200 mA 0.35 mA/A + 32 pA
@ 55 Hzto 1 kHz
200mAto<2A 0.70 mA/A + 0.52 mA
@ > 1 kHz to 5 kHz
200mAto<2A 2.4 mA/A + 0.95 mA
Fixed / Decade Resistance / In-house method :
Resistance box / Generating CP-EL02 by direct
0Qto<20Q 18 uQ/Q + 0.14 mQ | measurement with
20 Q to < 200 Q) 13 uQ/Q + 1.2 mQ digital multimeter
200 Q) to < 2 kQ 11 pQ/Q + 12 mQ
2 kQ to < 20 kQ 11 pQ/Q +012Q
20 kQ) to < 200 kQ) 12uQ/Q +12Q
200 kQ to < 2 MQ 17 uQ/Q + 18 Q
2 MQ to < 20 MQ) 35 uQ)/Q + 0.28 kKQ
Test @ 10V
20 MQ to < 200 MQ) 0.35 mQ/Q) + 25 kQ
200 MQ to < 2 GQ 3.5 mQ/Q + 2.5 MQ
DC High Voltage In-house method :
500 Vto 1 kV 37T mV/NV +26V CP-ELO3 by direct
> 1kV to 6 kV 3.6 mV/V + 4.3V measurement with
> 6 kV to 10 kV 35mV/V + 6.4V high voltage digital meter
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1. Electrical Generating Instrument
(Cont.) AC High Voltage In-house method :
@ 50 Hz to 60 Hz CP-ELO3 by direct
500 V to 1 kV 6.2 mV/N + 27V measurement with
> 1 kV to 4 kv 6.2 mV/V + 35V high voltage digital meter
> 4 kV to 6 kV 6.2mV/V +4.4V
DC Voltage In-house method :
OVtol5V 2.4 mV/V + 60 mV CP-ELO4 by direct
>15Vto30V 24 mV/V +0.12V measurement with
>30Vto60V 24 mV/V +0.24 V digital power meter
> 60V to 150 V 2.4 mV/V + 0.60 V
> 150 V to 300 V 24 mV/N + 1.2V
> 300 V to 600 V 24 mV/N + 24V
AC Voltage (RMS) In-house method :
@ 45 Hz to 66 Hz CP-ELO4 by direct
1Vtol5V 1.8 mV/V + 43 mV measurement with
>15Vto 30V 1.8 mV/V + 81 mV digital power meter
> 30 Vto 60V 1.8 mV/V + 0.17 V
> 60V to 150 V 1.8 mV/V + 0.43 V
> 150 V to 300 V 1.8 mV/V +0.81V
> 300 V to 600 V 1.8 mV/N + 1.7V
@ > 66 Hzto 1 kHz
1Vto1l5V 3.5 mV/V + 68 mV
>15Vto 30V 3.5 mV/V +0.14 V
> 30 Vto 60V 3.5 mV/V + 027V
> 60V to 150 V 3.5 mV/V + 0.68 V
> 150 V to 300 V 35mV/V + 1.4V
> 300 V to 600 V 35 mV/NV + 27V
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1. Electrical Generating Instrument
(Cont.) DC Current In-house method :
0Ato0.5A 2.4 mA/A + 3.1 mA CP-ELO4 by direct
>05AtolA 2.4 mA/A + 6.2 mA measurement with
>1Ato2A 2.4 mA/A + 8.1 mA digital power meter
>2Ato5A 2.4 mA/A + 20 mA
>5Ato 10 A 2.4 mA/A + 41 mA
>10Ato 20 A 2.4 mA/A + 84 mA
AC Current (RMS) In-house method :
® 45 Hz to 66 Hz CP-ELO4 by direct
1 mAto05A 1.8 mA/A + 1.4 mA measurement with
>05Atol1A 1.8 mA/A + 3.0 mA digital power meter
>1Ato2A 1.8 mA/A + 5.8 mA
>2Ato5A 1.8 mA/A + 15 mA
>5Ato10A 1.8 mA/A + 30 mA
>10Ato 20 A 1.8 mA/A + 62 mA
@ > 66 Hzto 1 kHz
1mAto05A 35 mA/A + 2.3 mA
>05Atol1A 3.5 mA/A + 4.6 mA
>1Ato2A 35 mA/A + 9.1 mA
>2Ato5A 3.5 mA/A + 24 mA
>5Ato 10A 3.5 mA/A + 49 mA
>10Ato 20 A 3.5 mA/A + 0.11 A
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1. Electrical Generating Instrument
(Cont.) Frequency In-house method :
1 Hzto 10 Hz 0.78 nHz/Hz + 0.42 mHz CP-ELO7 by direct
> 10 Hz to 100 Hz 0.78 nHz/Hz + 0.13 mHz measurement against
> 100 Hz to 1 kHz 0.78 nHz/Hz + 43 pHz universal counter with
> 1 kHz to 10 kHz 0.78 nHz/Hz + 18 pHz external 10 MHz time base
> 10 kHz to 100 kHz 0.78 nHz/Hz + 0.12 mHz
> 100 kHz to 1 MHz 0.78 nHz/Hz + 1.1 mHz
> 1 MHz to 10 MHz 0.78 nHz/Hz + 11 mHz
> 10 MHz to 100 MHz 0.78 nHz/Hz + 0.11 Hz
> 100 MHz to 1 GHz 0.78 nHz/Hz + 1.1 Hz
> 1 GHz to 5 GHz 0.78 nHz/Hz + 5.4 Hz
Measuring Instrument In-house method :
DC Voltage CP-ELO1 by direct
0 mV (Shorted) 0.70 pv measurement with
>0 mVto < 330 mV 24 uV/NV + 4.8 pv multi-function calibrator,
330 mVto <33V 14 pv/vV + 23 pv except 0 mV by input
33Vto<33V 15 uV/V + 0.25 mV terminal shorted circuit
33 Vto <330V 22 W/N + 3.6 mV
330 V to 1000 V 22 WW/N + 12 mV
AC Voltage In-house method :
® 10 Hz to 45 Hz CP-ELO1 by direct
I mVto<33mV 0.95 mV/V + 20 pVv measurement with
33 mV to < 330 mV 0.37 mV/V + 63 Vv multi-function calibrator
0.33Vto<33V 0.35 mV/V + 0.61 mV
33Vto<33V 0.36 mV/V + 6.2 mV
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1. Electrical Measuring Instrument
(Cont.) AC Voltage (Cont.) In-house method :
@ > 45 Hz to 10 kHz CP-ELO1 by direct
1 mVto<33mV 0.23 mV/V + 9.5 pv measurement with
33 mV to < 330 mV 0.19 mV/V + 34 pVv multi-function calibrator
033Vto<33V 0.18 mV/V + 0.33 mV
33Vto<33V 0.18 mV/V + 3.3 mV
® > 10 kHz to 20 kHz
1 mVto<33mV 0.28 mV/V + 11 pVv
33 mV to < 330 mV 0.21 mV/V + 37 Vv
0.33Vto<33V 0.23 mV/V + 0.41 mV
33Vto<33V 0.28 mV/V + 5.0 mV
® > 20 kHz to 50 kHz
I mVto<33mV 1.2 mV/V + 24 uv
33 mV to < 330 mV 0.42 mV/ + 72 pVv
0.33Vto<33V 0.36 mV/V + 0.61 mV
33Vto<33V 0.41 mV/V + 7.1 mV
33Vto <330V 0.36 mV/V + 61 mV
® > 50 kHz to 100 kHz
I mVto<33mV 4.1 mV/V + 75 pv
33 mV to < 330 mV 0.94 mV/V + 0.18 mV
0.33Vto<33V 0.82 mV/V + 1.5 mV
33Vto<33V 1.1 mV/V + 19 mV
33 Vto <330V 2.4 mV/NV + 042V
® > 100 kHz to 500 kHz
I mVto<33mV 9.3 mV/V + 0.19 mV
33 mV to < 330 mV 24 mV/V + 0.43 mV
033Vto<33V 29 mV/V + 5.0 mV
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1. Electrical Measuring Instrument
(Cont.) AC Voltage (Cont.) In-house method :
@ 45 Hzto 1 kHz CP-ELO1 by direct
33V to <330V 0.23 mV/V + 38 mV measurement with
330 V to 1000 V 0.35 mV/V + 0.18 V multi-function calibrator
@ > 1 kHz to 10 kHz
33Vto <330V 0.24 mV/V + 43 mV
® > 10 kHz to 20 kHz
33 Vto <330V 0.30 mV/V + 52 mV
@ > 1 kHz to 5 kHz
330 V to 1000 V 0.30 mV/V + 0.16 V
@ > 5 kHz to 10 kHz
330 V to 1000 V 0.35 mV/V + 0.18 V
DC Current In-house method :
0 mA (Opened) 0.58 nA CP-ELO1 by direct
>0 mAto <0.33 mA 0.18 mA/A + 47 nA measurement with
0.33 mA to < 3.3 mA 0.12 mA/A + 0.23 pA multi-function calibrator,
3.3 mAto < 33 mA 0.12 mA/A + 2.1 pA except 0 mA by input
33 mA to < 330 mA 0.12 mA/A + 21 YA terminal opened circuit
330mAto< 1.1 A 0.24 mA/A + 0.16 mA
1.1Ato<3A 0.44 mA/A + 0.67 mA
3Ato< 11 A 0.58 mA/A + 3.6 mA
11Ato 205 A 1.2 mA/A + 13 mA
DC High Current In-house method :
205 Ato< 150 A 58 mA/A + 0.21 A CP-ELO1 by direct
150 Ato 1 000 A 59 mA/A + 1.6 A measurement against
multi-function calibrator
with 50 turns coil
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1. Electrical
(Cont.)

Measuring Instrument
AC Current

@ 10 Hz to 20 Hz
29 pA to < 330 pA
330 pAto < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA

@ >20Hztod5 Hz
29 pA to < 330 pA
330 A to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA

@ >45 Hzto 1 kHz
29 pA to < 330 pA
330 uAto < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
330mAto< 1.1 A
1.1Ato<3A

@ > 1kHzto 5 kHz
29 PA to < 330 pA
330 yA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
330mAto< 1.1 A
1.1Ato<3A
3Ato< 11 A
11At0 205 A

2.4 mA/A + 0.46 pA
2.4 mA/A + 3.9 YA

2.1 mA/A + 36 pA

2.1 mA/A + 0.36 mA

1.8 mA/A + 0.37 PA
1.5 mA/A + 2.5 pA

1.1 mA/A + 19 pA

1.1 mA/A + 0.19 mA

1.5 mA/A + 0.32 A

1.2 mA/A + 2.0 pA
0.48 mA/A + 9.2 pA
0.48 mA/A + 92 pA
0.59 mA/A + 0.37 mA
0.70 mA/A + 1.1 mA

3.5 mA/A + 0.68 PA
2.4 mA/A + 4.0 uA
0.93 mA/A +17 LA
1.2 mA/A + 0.23 mA
7.0 mA/A + 4.3 mA
7.0 mA/A + 11 mA
35 mA/A + 0.19 A
35 mA/A + 0.35 A

In-house method :
CP-ELO1 by direct
measurement with

multi-function calibrator
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1. Electrical

Measuring Instrument

(Cont.) AC Current (Cont.) In-house method :

@ > 5 kHz to 10 kHz CP-ELO1 by direct
29 pA to < 330 pA 9.3 mMA/A + 1.7 LA measurement with
330 uA to < 3.3 mA 58 mA/A + 9.7 UA multi-function calibrator
3.3 mAto <33 mA 2.4 mA/A + 40 pA
33 mA to < 330 mA 2.4 mA/A + 0.46 mA
330mAto< 1.1 A 29 mA/A + 19 mA
1.1Ato<3A 29 mA/A + 46 mA

® > 10 kHz to 30 kHz
29 PA to < 330 pA 19 mA/A + 3.4 LA
330 uAto < 3.3 mA 12 mA/A + 20 pA
3.3 mAto <33 mA 4.7 mA/A + 79 pA
33 mA to < 330 mA 4.7 mA/A + 0.91 mA

@ 10 Hz to 45 Hz
330mAto< 1.1 A 2.1 mA/A + 1.2 mA
1.1Ato<3A 2.1 mA/A + 3.1 mA

@ > 45 Hz to 100 Hz
3Ato<11A 0.71 mA/A + 55 mA
11Ato 205 A 1.4 mA/A + 18 mA

@ > 100 Hz to 1 kHz
3Ato<11A 1.2 mA/A + 7.9 mA
11Ato 205 A 1.8 mA/A + 22 mA
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1. Electrical Measuring Instrument
(Cont.) AC High Current In-house method :
@ 45 Hz to 65 Hz CP-ELO1 by direct
205 Ato < 150 A 6.7 mA/A + 0.36 A measurement against
150 A to 1000 A 6.7 mMA/A+15A multi-function calibrator
@ > 65 Hz to 440 Hz with 50 turns coil
205 Ato< 150 A 13 mA/A + 0.43 A
@ > 65 Hz to 100 Hz
150 Ato 1 000 A 12mA/A+15A
Resistance ( 4 Wire ) In-house method :
0 Q (Shorted) 0.63 uQd CP-ELO1 by direct
>0Qto<11Q 61 uQ/Q + 1.5 mQ measurement with
11 Qto<330 53 uQ/Q + 2.3 MQ multi-function calibrator,
33 to <110 Q 42 u€/Q + 3.1 mQ except 0 Q) by input
110 Q to < 330 Q 35 uQ/Q + 6.9 mQ | terminal shorted circuit
330 Q to < 1.1 kQ 34 uQ)/Q + 19 mQ
1.1 kQ to < 3.3 kQ) 34 uQ/Q + 69 mQ)
3.3 kQ to < 11 kQ 34 uQ/Q +0.19 Q
11 kQ to < 33 kQ) 34 uQ/Q +0.69 Q
33 k() to < 110 kQ) 34 uQ/Q +1.9Q
Resistance ( 2 Wire )
110 kQ to < 330 kQ) 38 u/Q +11Q
330 kQ) to < 1.1 MQ) 39 uQ/Q +22Q
1.1 MQ to < 3.3 MQ) 71 uQ/Q +0.14 KQ
3.3 MQ to < 11 MQ) 0.16 mQ/Q + 0.97 kQ
11 MQ to < 33 MQ) 0.30 mQ/Q + 7.0 kKQ
33 MQ to < 110 MQ 0.59 mQ/Q + 34 kQ
110 MQ to < 330 MQ 3.5 mQ/Q + 0.67 MQ
330 MQ) to 1 100 MQ) 18 mQ/Q + 9.8 MQ)
* ananulduiueu (+) fssduamudetiuuszana 95%
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1. Electrical

Measuring Instrument

(Cont.) Capacitance In-house method :
@ 5 kHz CP-ELO1 by direct
0.22 nF to < 0.40 nF 6.1 mF/F + 14 pF measurement with
@ 1 kHz multi-function calibrator
0.40 nFto < 1.1 nF 6.2 mF/F + 16 pF
1.1 nFto<33nF 5.9 mF/F + 21 pF
33nFto< 11 nF 3.0 mF/F + 26 pF
11 nF to <33 nF 3.0 mF/F + 80 pF
33 nF to < 110 nF 3.0 mF/F + 0.18 nF
110 nF to < 330 nF 3.0 mF/F + 0.76 nF
@ 100 Hz
330 nF to < 1.1 pF 3.0 mF/F + 2.6 nF
1.1 yF to < 3.3 uF 3.0 mF/F + 9.4 nF
33 uFto< 11 pF 3.0 mF/F + 26 nF
11 YF to < 33 pF 4.7 mF/F + 0.12 F
@ 50 Hz
33 uF to < 110 YF 5.4 mF/F + 0.37 uF
@ DC
110 uF to < 330 uF 5.4 mF/F + 1.3 uF
330 yF to < 1.1 mF 53 mF/F + 3.7 uF
1.1 mFto<33mF 53 mF/F + 13 pF
3.3mFto< 11 mF 5.3 mF/F + 37 pF
11 mF to < 33 mF 8.7 mF/F + 0.18 mF
33 mF to 110 mF 13 mF/F + 0.77 mF
Frequency In-house method :
20 Hz to < 120 Hz 2.9 pyHz/Hz + 0.18 mHz | CP-ELO1 by direct
120 Hz to < 1.2 kHz 2.9 yHz/Hz + 1.7 mHz measurement with
1.2 kHz to < 12 kHz 2.9 uHz/Hz + 17 mHz multi-function calibrator
12 kHz to 120 kHz 2.9 yHz/Hz + 0.17 Hz
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1. Electrical
(Cont.)

Measuring Instrument
DC Power

1 Wto <330 W
(33 mV to 1020 V,
0.33 mA to < 330 mA)

330 W to < 3000 W
(33 mV to 1020V,
0.33Ato<3A)

3 kW to 20 kW
(33 mV to 1020 V,
3 Ato 20.5A)

AC Power
Single Phase, PF =1
@ 45 Hz to 65 Hz
1Wto<9W
(330 mV to 1020 V,
3.3 mA to < 9 mA)
9Wto <33 W
(330 mV to 1020 V,
9 mA to < 33 mA)
33Wto <90 W
(330 mV to 1020 V,
33 mA to < 90 mA)
90 W to < 330 W
(330 mV to 1020V,
90 mA to < 330 mA)
330 W to < 900 W
330 mV to 1020 V
0.33 Ato < 0.90 A)

0.27 mW/W + 88 mW

0.26 mMW/W + 0.85 W

0.81 mW/W + 82 W

1.5 mW/W + 9.9 mW

1.1 mW/W + 18 mW

1.5 mW/W + 63 mW

1.1 mW/W + 0.18 W

1.4 mW/W + 0.58 W

In-house method :
CP-ELO1 by direct
measurement with

multi-function calibrator
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1. Electrical Measuring Instrument
(Cont.) AC Power (Cont.) In-house method :
Single Phase, PF =1 CP-ELO1 by direct
@ 45 Hz to 65 Hz measurement with
900 W to < 2.2 kW 1.2 mW/W + 1.4 W multi-function calibrator

(330 mV to 1020 V,
090 Ato<22A)
2.2 kW to < 4.5 kW 1.5 mW/W + 33 W
(330 mV to 1020 V,

22Ato<45A)

4.5 kW to 20 kW 1.3 mW/W + 12 W
(330 mV to 1020V,
4.5 Ato 20.5 A)

Frequency In-house method :
20 Hz to 100 Hz 0.81 NHz/Hz + 2.2 pyHz CP-ELO6 by direct
> 100 Hz to 1 kHz 0.78 nHz/Hz + 0.83 pHz measurement against
> 1 kHz to 10 kHz 0.78 nHz/Hz + 6.8 pHz signal generator with
> 10 kHz to 100 kHz 0.78 nHz/Hz + 34 pHz external 10 MHz time
> 100 kHz to 1 MHz 0.78 nHz/Hz + 0.16 mHz base
> 1 MHz to 10 MHz 0.78 nHz/Hz + 0.18 mHz
> 10 MHz to 100 MHz 0.78 nHz/Hz + 0.71 mHz
> 100 MHz to 1 GHz 0.78 nHz/Hz + 7.6 mHz
>1GHz to 3 GHz 0.78 nHz/Hz + 7.6 mHz
Insulation In-house method :
Test Voltage @ 100 V, 500 V CP-ELO5 by direct
1000 V measurement with
10 MQ 0.18 MQ Insulation Tester
100 MQ 1.8 MQ
1GQ 14 MQ
10 GQ 0.19 GQ
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2. Temperature |Temperature indicator by In-house method :
simulator CP-ELO8 based on
Resistance Temperature EURAMET cg-11
Detector (Pt100 (385))
- 200 °C to - 80 °C 0.083 °C
>-80°Cto0°C 0.083 °C
> 0 °C to 100 °C 0.10 °C
> 100 °C to 300 °C 0.12 °C
> 300 °C to 400 °C 0.14 °C
> 400 °C to 630 °C 0.16 °C
> 630 °C to 800 °C 0.28 °C
Thermocouple (With cold In-house method :
junction compensation) CP-EL0O9 based on
Type K EURAMET cg-11
- 200 °C to - 100 °C 0.37 °C
>-100°Cto-25°C 0.36 °C
>-25°Cto 120 °C 0.35°C
> 120 °C to 1 000 °C 0.36 °C
>1000°Cto1372°C 0.36 °C
Type J
- 210 °C to - 100 °C 0.36 °C
>-100 °Cto - 30 °C 0.35°C
> - 30 °Cto 150 °C 0.35°C
> 150 °C to 760 °C 0.35°C
> 760 °C to 1 200 °C 0.35°C
Type T
- 250 °C to - 150 °C 0.46 °C
>-150°Cto 0°C 0.36 °C
> 0°Cto 120 °C 0.35°C
> 120 °C to 400 °C 0.35°C
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2. Temperature |Temperature indicator by In-house method :
(Cont.) simulator CP-ELO9 based on
Thermocouple (With cold EURAMET cg-11
junction compensation)
Type R
0°Cto 250°C 0.58 °C
> 250 °C to 400 °C 0.51°C
> 400 °C to 1 000 °C 0.50 °C
>1000°Cto 1767 °C 0.51°C
Type S
0°Cto 250°C 0.57 °C
> 250 °C to 400 °C 0.51°C
> 400 °C to 1 000 °C 0.51°C
>1000°Cto1767°C 0.51°C
Temperature indicator with In-house method :
sensor CP-EL10 by comparison
Resistance Temperature with PRT standard in dry
Detector (Pt100 (385)) well
-25°Cto 25°C 0.34 °C
> 25 °C to 100 °C 0.50 °C
> 100 °C to 400 °C 0.41 °C
> 400 °C to 420 °C 0.42 °C
Thermocouple In-house method :
Type K CP-EL11 by comparison
-25°Cto 25°C 0.40 °C with PRT standard in dry
> 25 °C to 100 °C 0.65 °C well
> 100 °C to 400 °C 1.5°C
> 400 °C to 420 °C 1.6 °C
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2. Temperature
(Cont.)

Temperature indicator with
sensor
Thermocouple (Cont.)
Type J
-25°Cto 25°C
> 25 °C to 100 °C
> 100 °C to 400 °C
> 400 °C to 420 °C
Type T
-25°Cto 25°C
> 25 °C to 100 °C
> 100 °C to 400 °C
Type R
25 °C to 100 °C
> 100 °C to 400 °C
> 400 °C to 420 °C
Type S
25 °C to 100 °C
> 100 °C to 400 °C
> 400 °C to 420 °C

0.40 °C
0.65 °C
1.5°C
1.6 °C

0.40 °C
0.65 °C
1.5°C

0.64 °C
1.5°C
1.6 °C

0.67 °C
1.6 °C
1.6 °C

In-house method :
CP-EL11 by comparison
with PRT standard in dry

well
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3. Mass Electronic Balance In-house method :
0gto120¢ 0.96 mg CP-PLO4 based on UKAS
> 120 gt0 220 g 1.2 mg LAB 14 : 2015 by
>220¢tod420 g 1.8 mg comparison with standard
> 420 g to 620 ¢ 2.5 mg weight
> 620 ¢ to 1 ke 9.0 mg
> 1 ke to 2 ke 12 mg
> 2 kg to 5 kg 20 mg
> 5 ke to 6 kg 23 mg
> 6 kg to 20 kg 0.82 ¢
> 20 kg to 60 kg 14¢
> 60 kg to 100 kg 49g¢
> 100 kg to 150 kg 9.1¢
> 150 ke to 300 ke 19¢
> 300 kg to 500 kg 43 ¢
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