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1. Electrical Measuring Instrument
DC voltage In-house method :
0 mV to < 330 mV 24 v /N + 2.0 uv CP-ELO4 by direct
0.33Vto<33V 17 WV /V + 13 pv measurement using
33Vto<33V 14 pv /V + 0.10 mvV multi product calibrator
33V to <330V 24 uv /V + 1.0 mV
330 Vto 1 000V 21 v /V + 2.0 mVv
AC voltage
@ 10 Hzto < 45 Hz
1 mVto<33mV 0.93 mV/V + 7.0 pv
33 mV to < 330 mV 0.35 mV/V + 9.0 nv
330 mVto<33V 0.80 mV/V + 2.7 mV
33Vto33V 0.35 mV/V + 0.80 mV
@ 45 Hz to 10 kHz
I mVto<33mV 0.18 mV/V + 7.0 uv
33 mV to < 330 mV 0.18 mV/V + 9.0 pv
330 mVto <33V 0.18 mV/V + 70 pVv
33Vto33V 0.18 mV/V + 0.70 mV
@ > 10 kHz to 20 kHz
ImVto<33mV 0.24 mV/V + 7.0 nv
33 mV to < 330 mV 0.20 mV/V + 9.0 uv
330 mVto <33V 0.23 mV/V + 70 pVv
33Vto33V 0.29 mV/V + 0.70 mV
33V to <330V 0.30 mV/V + 7.0 mV
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1. Electrical Measuring Instrument

(cont.) AC voltage (cont.) In-house method :
@ > 20 kHz to 50 kHz CP-ELO4 by direct
I mVto<33mV 1.2 mV/V + 7.0 pv measurement using
33 mV to < 330 mV 0.41 mV/V + 9.0 nv multi product calibrator
330 mVto<33V 0.35 mV/V + 60 pVv
33Vto33V 0.41 mV/V + 0.70 mV
33Vto< 330V 0.36 mV/V + 8.0 mV
@ > 50 kHz to 100 kHz
1 mVto<33mV 4.1 mVv/V + 14 pv
33 mV to < 330 mV 0.93 mV/V + 37 pVv
330 mVto<33V 0.81 mV/V + 0.15 mV
33Vto33V 1.1 mV/V + 1.9 mV
33Vto< 330V 2.4 mV/V + 58 mV
@ 45 Hz to 1 kHz
33Vto<330V 0.23 mV/V + 3.0 mV
330 Vto 7150V 0.37 mV/V + 14 mV
@ > 1 kHz to 5 kHz
330 V to 750 V 0.30 mV/V + 13 mV
@ > 5 kHz to 10 kHz
330 Vto 750 V 0.35 mV/V + 12 mV
@ > 1 kHz to 10 kHz
330 Vto 7150V 0.24 mV/ + 7.0 mV
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1. Electrical Measuring Instrument
(cont.) DC current In-house method :
0 pA to < 330 pA 0.18 mA/A + 27 nA CP-ELO4 by direct
330 pA to < 3.3 mA 0.12 mA/A + 59 nA measurement using
3.3 mAto <33 mA 0.12 mA/A + 0.30 pA | multi product calibrator
33 mA to < 330 mA 0.12 mA/A + 3.0 pA
330mAto< 1.1 A 0.23 mA/A + 46 pA
1.1Ato<3A 0.49 mA/A + 70 pA
AC current
@ 10 Hzto < 20 Hz
3.3 mAto < 33 mA 4.7 mA/A + 40 pA
33 mA to < 330 mA 2.1 mA/A + 20 pA
330mAto< 1.1 A 2.1 mA/A + 0.12 mA
@ 10 Hz to 45 Hz
1.1At0o3A 2.1 mA/A + 0.12 mA
@ 20 Hzto < 45 Hz
3.3 mAto <33 mA 1.7 mA/A + 20 pA
33 mA to < 330 mA 1.1 mA/A + 30 pA
@ 20 Hz to 1 kHz
330mAto< 1.1 A 0.60 mA/A + 0.12 mA
@ 45 Hz to 1 kHz
3.3 mAto <33 mA 1.1 mA/A + 41 pA
33 mA to < 330 mA 0.50 mA/A + 20 pA
1.1Ato<3A 0.70 mA/A + 0.13 mA
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Electrical Measuring Instrument

(cont.) AC current (cont.) In-house method :
@ > 1 kHz to 5 kHz CP-ELO4 by direct
3.3 mAto <33 mA 2.1 mA/A + 30 pA measurement using
33 mA to < 330 mA 1.2 mA/A + 50 pA multi product calibrator
330 mMAto< 1.1 A 6.9 MA/A + 1.2 mA
1.1Ato3 A 6.9 MA/A + 1.2 mA

DC resistance
0Qto<11Q a7 pQy/Q + 12 mQ
11 Qto<33Q 35 u€/€2 + 18 mQ2
33 Qto< 110 Q 33 u€/€Q + 18 mQ2
110 Q to < 330 Q 33 uQ/€Q + 23 mQ2
330 Q to < 1.1 kQ 33 uQ/Q + 23 mQ
1.1 kQ to < 3.3 kQ) 33 u€/€2 + 0.23 Q
33 kQ to < 11 kQ 33 nQ/Q +0.12 Q
11 kQ to < 33 kQ 33 pQ/Q + 1.2 Q
33 kQ to < 110 kQ 35 pQ/Q + 1.5 Q
110 kQ to < 330 kQ 37 n/Q + 12 Q
330 k€ to < 1.1 MQ 38 n/Q + 12 Q
1.1 MQ to < 3.3 MQ2 70 uQ/Q + 0.12 kQ2
33 MQ to < 11 MQ 0.22 mQ/€2 + 0.70 k2
11 MQ to < 33 MQ 0.30 mQ/Q2 + 3.5 kQQ
33 MQ2 to < 110 MQ 0.69 mQ/C + 5.7 kQQ
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2. Temperature | Resistance Temperature
Detector (RTD) Pt 100 In-house method :
20 °Cto 0 °C 0.080 °C CP-TLO1 based on
> 0 °C to 150 °C 0.090 °C ASTM E 1137-97
> 150 °C to 200 °C 0.42 °C
> 200 °C to 400 °C 0.43 °C
Thermocouple In-house method :
Type J, K CP-TLO2 based on
-20 “C to 100 °C 0.60 °C ASTM E 230-98
> 100 °C to 150 °C 0.80 °C
> 150 °C to 200 °C 1.1 °C
> 200 °C to 300 °C 1.5 °C
> 300 °C to 400 °C 2.0 °C
> 400 °C to 600 °C 2.9 °C
Type T
20 °C to 100 °C 0.60 °C
> 100 °C to 150 °C 0.80 °C
> 150 °C to 200 °C 1.1 °C
> 200 °C to 300 °C 1.5 °C
Temperature indicator with sensor
Resistance Temperature In-house method :
Detector CP-TLO3 by comparison
20 °Cto 0 °C 0.080 °C with standard
> 0 °C to 150 °C 0.090 °C thermometer
> 150 °C to 200 °C 0.42 °C
> 200 °C to 400 °C 0.43 °C
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2. Temperature | Temperature indicator with sensor
(cont.) Thermocouple In-house method :

Type J, K CP-TLO3 by comparison

20 “C to 100 °C 0.60 °C with standard

> 100 °C to 150 °C 0.80 °C thermometer

> 150 °C to 200 °C 1.1 °C

> 200 °C to 300 °C 1.5 °C

> 300 °C to 400 °C 2.0 °C

> 400 °C to 600 °C 2.9 °C

Type T

20 °C to0 100 °C 0.60 °C

> 100 °C to 150 °C 0.80 °C

> 150 °C to 200 °C 1.1 °C

> 200 °C to 300 °C 1.5 °C
Dial thermometer / temperature In-house method :
gauge (mechanical type) CP-TLO4 by comparison
0 °C to 400 °C 3.0 °C with standard
Temperature block calibrator thermometer
(drywell)

20 “Cto 140 °C 0.10 °C

> 140 °C to 200 °C 0.35 °C

> 200 °C to 400 °C 0.50 °C

> 400 °C to 600 °C 0.75 °C
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3. Dimension Micrometer caliper for In-house method :

external measurement CP-DLO1 based on
0 mm to 25 mm 1.0 um JISB 7502 : 1994
> 25 mm to 50 mm 1.6 um
> 50 mm to 75 mm 2.2 um
> 75 mm to 100 mm 2.8 um
Vernier, dial and digital caliper In-house method :
0 mm to 150 mm 14 pm CP-DLO2 based on
> 150 mm to 200 mm 15 pm JIS B 7507 : 1993
> 200 mm to 300 mm 16 um
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