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1. Talsin

Measuring instrument

DC voltage

0 mV to < 330 mV
0.33Vto<33V
33Vto<33V

33V to <330V

330 Vto 1 000V

AC voltage

@ 10 Hz to 45 Hz
3mVto<33mV
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V

@ > 45 Hz to 10 kHz
3mVto <33 mV
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V

@ > 10 kHz to 20 kHz
3mVto<33mV
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V

@ > 20 kHz to 50 kHz
3mVito <33 mV
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V

69 LV + 3.7 uV

58 LV + 6.0 pV

58 LV + 60 pV
64 LV + 0.58 mV
64 UV + 2.0 mV

4.0 mV/V + 24 pv
29 mV/V + 58 uv
1.7 mV/V + 0.30 mV
1.7 mV/V + 3.0 mV

1.7 mV/V + 24 WV

0.58 mV/V + 24 puv

0.35 mV/V + 71 pv
0.46 mV/V + 0.73 mV

23 mV/V + 24 pv
1.2mV/NV + 24 pv
092 mV/V + 71 pv
0.92 mV/V + 3.1 mV

29 mV/V + 24 pv
1.8 mV/V + 47 pv
1.6 mV/V + 0.36 mV
22 mV/V + 58 mV

In-house method :
CP-E17 by direct
measurement with

multi-product calibrator

In-house method :
CP-E18 by direct
measurement with

multi-product calibrator

* Ay lunuuau (+) As

[y

¥AUAMTONUUTZI 95 %

AQUUN 1 A9LAIUN 21 WweU W.A. 2563

P

1/64

NIENTNONAWMNTTH AUNNULINTTIURERS T ORENTTY




sazRgawuUingluiusasiaslfjifnisaauiiigu
lususesaai 20C043/0722

VUNYLRVNITIUTO  @pULigu 0008

anun e uRng

M ons O wenaowd O desn O wdeud

ANUNNNSADUMIBU

S18ANSADUIEU

INAMUEIUTOVDY
ANSEDUIEULAYNITIN®

aqa al
I9N1EDUMNYU

1. Tl (si0)

Measuring instrument
AC voltage (cont.)
@ > 50 kHz to 100 kHz
3mVto <33 mV
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V
@ > 100 kHz to 500 kHz
3mVto <33 mV
33 mV to < 330 mV
033Vto<33V
@ 45 Hzto 1 kHz
33V to <330V
330 V to < 1000 V
@ > 1 kHz to 10 kHz
33V to <330V
® > 10 kHz to 20 kHz
33Vto <330V
® > 1kHz to 5 kHz
330 V to < 1000 V
® > 5 kHz to 10 kHz

330 V to < 1000 V
DC current

0.1 mMAto <33 mA
3.3 mAto <33 mA
33 mA to < 330 mA
330 mAto< 22 A
22Ato 11 A

4.0 mV/V + 39 uv
2.8 mV/V + 0.20 mV
28 mV/V + 2.0 mV
28 mV/V + 21 mV

12 mV/V + 70 pV
8.1 mV/V + 0.39 mV

58 mV/V + 3.8 mV

0.58 mV/V + 8.2 mV
0.58 mV/V + 93 mV

0.92 mV/V + 18 mV
1.0 mV/V + 40 mV
23 mV/V + 0.13V
23 mV/V + 0.59 V

0.15 mA/A + 0.059 pA
0.12 mA/A + 0.30 pA
0.12 mA/A + 4.0 pA

0.35 MA/A + 53 pA
0.70 mA/A + 0.39 mA

In-house method :
CP-E18 by direct
measurement with

multi-product calibrator

In-house method :
CP-E19 by direct
measurement with

multi-product calibrator
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1. Tl (si0)

Measuring instrument

AC current
@ 10 Hz to 20 Hz
0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
@ >20Hzto 45 Hz
0.029 mA to < 0.33 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
@ 10 Hz to 45 Hz
033 Ato<22A
@ 45 Hz to 65 Hz
22At0 11 A
@ > 65 Hz to 500 Hz
22Ato 11 A
@ > 500 Hz to 1 kHz
22At0 11 A
@ >45Hzto 1 kHz
0.029 mA to < 0.33 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<22A
@ > 1 kHzto 5 kHz
0.029 mA to < 0.33 mA
0.33 mAto < 3.3 mA
33 mAto <33 mA

2.9 mA/A + 0.18 pA
2.3 MA/A + 0.36 pA
2.3 MA/A + 3.6 UA
2.3 MA/A + 36 YA

1.4 mA/A + 0.18 pA
1.2 MAVA + 0.36 pA
1.2 MAVA + 3.6 PA

1.2 MA/A + 36 pA

2.3 mA/A + 0.36 mA
0.70 mA/A + 2.4 mA
1.2 mA/A + 2.4 mA
3.8 mMA/A + 2.4 mA
1.4 mA/A + 0.29 pA
1.2 mA/A + 0.36 A
1.0 mA/A + 3.6 LA
1.0 mA/A + 36 PA
1.2 mA/A + 0.36 mA
4.6 mA/A + 0.18 pA

2.3 mA/A + 0.36 pA
23 mA/A + 3.6 LA

In-house method :
CP-E15 by direct
measurement with

multi-product calibrator
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1. Tl (si0)

Measuring instrument
AC current
@ > 1 kHz to 5 kHz (cont.)
33 mA to < 330 mA
033Ato<22A
@ > 5 kHz to 10 kHz
0.029 mA to < 0.33 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
Resistance
10
10 Q
100 &
1 kQ
0.1Qto<11Q
110to<330
330to <330 Q
330 @ to < 1.1 kQ
1.1 kQ to < 3.3 kQ
3.3 kQ to < 33 kQ
33 kQ to < 110 kQ
110 kQ to < 330 kQ
330 kO to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQto < 11 MQ
11 MQ to < 20 MQ
20 MQ to 300 MQ

2.3 MA/A + 36 pA
8.7 MA/A + 0.36 mA

14 mA/A + 0.18 pA
6.9 MA/A + 0.36 A
6.9 MA/A + 3.6 PA
6.9 MA/A + 36 PA

0.058 mQ/Q + 130 uQ
0.058 mQ/Q + 62 pQ
0.058 mQ/Q + 59 pQ
0.058 mQ/Q+0.58 mQ
0.12 mQ/Q + 2.3 mQ
0.12 mQ/Q + 2.4 mQ
0.12 mQ/Q + 6.2 mQ
0.12 mQ/Q + 6.2 mQ
0.10 mQ/Q + 70 mQ
0.10 m/Q + 0.70 Q
0.13 mQ/Q + 7.0 Q
0.14 mQ/Q + 7.0 Q

0.17 mQ/Q + 64 Q
0.69 MQ/Q + 64 Q
1.2 mQ/Q + 0.64 kQ
5.8 mQ/Q + 0.66 kQ
3.9 mQ/Q + 6.9 kQ

In-house method :
CP-E15 by direct
measurement with

multi-product calibrator

In-house method :
CP-E08 and CP-E16

by direct measurement
with standard resistor
and multi-product
calibrator (4 wire

connection)
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1. Tl (o) Measuring instrument
High resistance In-house method :
(@ 100V, @ 500 V, @ 1 kV) CP-EQ9 by direct
1 MQ 2.4 kQ measurement with
2 MQ 4.7 kQ insulation tester
5 MQ 13 kQ calibrator
10 MQ 24 kQ
20 MQ 47 kQ
50 MQ 0.12 MQ
100 MQ 0.24 MQ
200 MQ 0.47 MQ
500 MQ 1.3 MQ
1 GQ 2.4 MQ
2 GQ 4.7 MQ
Resistance thermometer In-house method :
indicator CP-E42 by direct
0Q 0.11 mQ measurement with
0.10Q 0.11 mQ standard resistance
10 0.11 mQ
10 Q 0.13 mQ
25Q 0.33 mQ
100 @ 0.75 mQ
200 Q 1.2 mQ
400 Q 1.6 mQ
1 kQ 35 mQ
10 kQ 47 mQ

* gnanuliuduau (+) AszauANUTatUUsEUN 95 %
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1. Tl (si0)

Measuring instrument

DC current clamp meter
330 mAto<22A
22At0 11 A
> 11 Ato 200 A
> 200 A to 550 A

AC current clamp meter
@ 10 Hz to 45 Hz
033 Ato<22A
@ 45 Hz to 65 Hz
22Ato 11 A
> 11 Ato 200 A
> 200 A to 550 A
® > 45 Hzto 1 kHz
033 Ato<22A
@ 500 Hz to 1 kHz
22Ato 11 A
@ 65 Hz to 440 Hz
> 11 Ato 200 A

AC watt meter

@ 45 Hz to 65 kHz
(3.3Vto1kV,<0.33A,
0.2 < power factor < 1)
1 Wto <330 W

@ 45 Hz to 65 Hz
(3.3Vto1ky,
033 At0 2.2 A,
0.2 < power factor < 1)
1 Wto< 22kw

0.35 mA/A + 5.8 mA
0.69 mA/A + 58 mA
5.8 mA/A + 0.58 A
58 mA/A + 0.82 A

2.3 mA/A + 5.8 mA

0.69 mA/A + 58 mA

58 mA/A + 0.58 A

58 mA/A + 0.82 A

1.2 mA/A + 5.8 mA

1.2 mA/A + 58 mA

59 mA/A + 0.58 A

19 mW/W

20 mW/W

In-house method :
CP-E33 by applying
known current from
multi-product calibrator

and 50 current turn coil

In-house method :
CP-E34 by applying
known current from
multi-product calibrator

and 50 current turn coil

In-house method :
CP-E35 by applying
known AC watt meter
from multi-product

calibrator
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1. Tl (si0)

Measuring instrument

AC watt meter

@ 45 Hz to 65 Hz
(0.33Vto 1 kv,

22 Ato 11 A,

0.2 < power factor < 1)
1Wto< 11 kW

DC watt meter

1 Wto <330 W

(at3.3Vto1lkV,<033A)

1 Wto<22kW
(at 3.3 Vto 1 kY,
033 Ato<22A)
1Wto 11 kW

(at 0.33V to 1 kv,
2.2A to 11A)

Capacitance instrument

calibration

@ 50 Hz to 1 000 Hz
0.33 nF to < 3.3 nF
33nFto< 11l nF
11 nF to < 110 nF
110 nF to < 330 nF
0.33 yF to < 1.1 pF
1.1 yF to < 3.3 uF

83 mW/W

0.60 mW/W

5.4 mW/W

80 mW/W

5.8 mF/F + 58 pF
5.8 mF/F + 13 pF
29 mF/F + 0.13 nF
2.9 mF/F + 0.67 nF
29 mF/F + 1.3 nF
4.0 mF/F + 6.7 nF

In-house method :
CP-E35 by applying
known AC watt meter
from multi-product

calibrator

In-house method :
CP-E36 by applying
known DC watt meter
from multi-product

calibrator

In-house method :
CP-E24 by applying
known output value
form multi-product

calibrator
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1. Tl (si0)
C

E

Measuring instrument

apacitance instrument

calibration
@ 50 Hz to 400 Hz

3.3 uF to < 11 pF
11 pF to < 33 uF

@ 50 Hz to 200 Hz

33 UF to < 110 pF

@ 50 Hz to 100 Hz

110 pF to < 330 pF
033 mFto< 1.1 mF

Quartz stop watch
Quartz time base oscillator
32768 (= 2

15) Hz

15

32768 (=2 ) Hz

Stroboscope
180.00 r/min to 999.99 r/min
1 000 r/min to 9 999.9 r/min
10 000 r/min to 99 999 r/min

lectronic timer

1510 89.99 s
1.5 min to 90.00 min

4.0 mF/F + 13 nF
4.6 mF/F + 67 nF

5.8 mF/F + 0.13 uF

8.1 mF/F + 0.67 uF
12 mF/F + 0.67 WF

0.83 us/s

2.0 ps/s

0.020 r/min
0.12 r/min
1.2 v/min

2.0 ms
0.12 s

In-house method :
CP-E24 by applying
known output value
form multi-product

calibrator

In-house method :
CP-E10 by direct
measurement with
universal frequency
counter

In-house method :
CP-E4T by time base
measurement method

with stopwatch calibrator

In-house method :
CP-E11 by direct
measurement with
universal frequency
counter

In-house method :
CP-E14 by direct
measurement with

counter timer
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1. Tl (o) Measuring instrument
Digital tachometer In-house method :
Photo type CP-E20 by direct
6 r/min to 99.99 r/min 0.012 r/min measurement with
100 r/min to 999.9 r/min 0.12 r/min synthesized function
1 000 r/min to 99 999 r/min 1.2 r/min generator
Contact type (*Display unit only, not
1 r/min to 99.99 r/min 0.012 r/min include effect of sensor)
100 r/min to 999.9 r/min 0.12 r/min
1 000 r/min to 99 999 r/min 1.2 r/min
Speed measuring In-house method :
contact type CP-E20 by direct
1 mpm to 99.99 mpm 0.15 mpm measurement with
100 mpm to 999.9 mpm 1.5 mpm synthesized function
1 000 mpm to 1 999 mpm 3.3 mpm generator
Digital & analog oscilloscope In-house method :
Vertical deflection CP-E12 based on
(DC coupling 1 MQ) (volt/div) EURAMET cg-7 version 1.0
2 mV 0.16 pv (06/2011)
5mV 0.22 mV
10 mV 0.32 mV
20 mV 0.52 mV
50 mV 1.2 mV
0.1V 2.2 mV
0.2V 4.3 mV
* grailiiuiueu (+) Aszduanudosulseina 95 %
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1. Tl (o) Measuring instrument
Digital & analog oscilloscope In-house method :
Vertical deflection CP-E12 based on
(DC coupling 1 MQ) (volt/div) EURAMET cg-7 version 1.0
0.5V 11 mv (06/2011)
1V 21 mV
2V 42 mV
5V 0.11V
(AC coupling 1 MQ) (volt/div)
@ 1 kHz to 100 kHz
2 mvV 0.16 pv
5mV 0.22 mV
10 mV 0.32 mV
20 mV 0.52 mV
50 mV 1.2 mV
0.1V 2.2 mV
0.2V 4.3 mV
0.5V 11 mV
1V 21 mV
2V 42 mV
5V 011V
10V 0.21V
* enaulduiue (=) fsziuanudesiulszuna 95 %
atufl 1 Fousudl 21 wenew we. 2563 W 10/64
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1. Tl (o) Measuring instrument
Digital & analog oscilloscope In-house method :
Horizontal deflection CP-E12 based on
(Time/div) (cont.) EURAMET cg-7 version 1.0
2ns 0.024 ns (06/2011)
5ns 0.058 ns
10 ns 0.12 ns
20 ns 0.24 ns
50 ns 0.58 ns
0.1 us 1.2 ns
0.2 us 2.4 ns
0.5 ps 5.8 ns
1 s 12 ns
2 Us 24 ns
5 s 29 ns
10 ps 0.12 ps
20 ps 0.24 us
50 us 0.58 us
0.1 ms 1.7 ps
0.2 ms 2.6 Us
0.5 ms 5.8 us
1 ms 12 us
2ms 24 us
5ms 58 us
10 ms 0.12 ms
20 ms 0.24 ms
50 ms 0.58 ms
0.1s 1.7 ms
0.2s 2.3 ms
0.5s 5.8 ms
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1. Tl (o) Measuring instrument
Digital & analog oscilloscope In-house method :
Horizontal deflection CP-E12 based on
(Time/div) (cont.) EURAMET cg-7 version 1.0
1s 12 ms (06/2011)
2s 24 ms
5s 58 ms
Rise time (Peak to Peak)
25mVto 1V 1.2 ns
Frequency : 1 kHz to 1 MHz
Band width
0.05 MHz to 250 MHz 0.40 dB
amplitude 6 mV to 3V
Thermocouple temperature In-house method :
indicator CP-E22 by direct
Type K measurement with
-200 °C to 300 °C 0.31°C multi-product calibrator
> 300 °C to 600 "C 0.28 °C
> 600 °C to 900 °C 0.29 °C
> 900 “C to 1200 °C 0.32°C
> 1200 Cto1372°C 033 °C
Type J
-210 °C to 900 °C 0.36 °C
> 900 °C to 1 200 °C 0.35 °C
Type T
250 "Cto 0 °C 0.66 °C
>0 °Cto 400 °C 0.50 °C
* enaulduiue (=) fsziuanudesiulszuna 95 %
atufl 1 Fousudl 21 wenew we. 2563 W 12/64
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1. Tl (si0)

Measuring instrument
Thermocouple temperature

indicator (cont.)

Type E

250 °Cto 0 °C 0.40 °C
>0 °Cto 600 °C 0.30 °C
> 600 "Cto 1 000 °C 0.31°C
Type R

0 °C to 300 °C 0.98 °C
> 300 °C to 600 °C 0.78 °C
> 600 °C to 1 500 °C 0.76 °C
> 1500 Cto1768°C 0.80 °C
Type S

0 °C to 300 °C 0.98 °C
> 300 "C to 600 °C 0.77 °C
> 600 °C to 900 °C 0.78 °C
> 900 "Cto 1 200 °C 0.77 °C
> 1200 "Cto 1 500 °C 0.78 °C
> 1500 Cto1768°C 0.81°C

In-house method :
CP-E22 by direct
measurement with

multi-product calibrator

* gnanuliuduau (+) AszauANUTatUUsEUN 95 %
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1. Tl (o) Measuring instrument
Resistance temperature
detector indicator

(Pt100 : ITS 90) 2, 3, 4 wire

200 ‘Cto 0 °C 0.045 °C
>0 °Cto 100 °C 0.058 °C
> 100 °C to 200 °C 0.072 °C
> 200 °C to 300 °C 0.085 °C
> 300 °C to 400 °C 0.098 °C
> 400 °C to 500 °C 0.11°C
> 500 °C to 600 °C 0.13°C
> 600 °C to 700 °C 0.14°C
> 700 °C to 850 °C 0.15°C

Generating instrument
Resistance temperature
detector simulator

(Pt100 : ITS 90) 2, 4 wire

200 ‘Cto 0 °C 0.008 9 °C
>0 °Cto 100 °C 0.009 6 °C
> 100 °C to 200 °C 0.010 °C
> 200 °C to 300 °C 0.011 °C
> 300 °C to 400 °C 0.012 °C
> 400 °C to 600 °C 0.013°C
> 600 "C to 700 °C 0.014 °C
> 700 "Cto 850 °C 0.015 °C

In-house method :
CP-E21 by direct
measurement with
digital multimeter and

standard resistance

In-house method :
CP-E21 by direct
measurement with
digital multimeter and

standard resistance
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1. Tl (o) Generating instrument
Thermocouple temperature In-house method :
simulator CP-E22 by direct
Type E measurement with
-250 °C to 1 000 °C 0.30 °C digital multimeter
Type J
-210 “C to 1 200 °C 0.33 °C
Type K
200 “Cto 1 372 °C 0.25 °C
Type Rand S
0°Cto1768°C 0.80 °C
Type T
-250 °C to 400 °C 0.50 °C
Decade resistance box In-house method :
0Qtoz2Q 20 pQ/Q + 13 uQ CP-E23 by direct
>201t0200 12 pQ/Q + 20 uQ measurement with
> 20 Q to 200 Q 9.5 pQ/Q+ 60 pQ digital multimeter
> 200 Q to 2 kQ 9.5 uQ/Q + 0.60 mQ
> 2 kQto 20 kQ 9.5 u/Q+ 6.0 mQ
> 20 kQ to 200 kQ 9.5 p/Q + 60 mMQ
> 200 kQ to 2 MQ 11 u/Q+ 1.2 0
> 2 MQ to 20 MQ 23 uQ/Q+ 0.12 kQ
> 20 MQ to 200 MQ 0.14 mQ/Q+ 12 kQ
> 200 MQ to 20 GQ 1.8 mQ/Q+ 1.3 MQ
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1. Tl (o) Generating instrument
DC voltage In-house method :
0.1 pV to 100 mv 6.3 pV/V + 0.47 uv CP-E26 by direct
>01VtolV 52 pv/V + 0.38 uv measurement with
>1Vto2V 4.1 pv/N + 1.3 pv digital multimeter
>2Vto20V 4.1 pVAV + 4.8 uv

A

> 20V to 200V
>200Vto 1000V

C voltage

@ 1 Hzto 10 Hz

0 mV to < 200 mV
02Vto<2V
2Vto<20V
20V to <200V
200 V to 1 000 V

@ > 10 Hz to 40 Hz

0 mV to < 200 mV
02Vto<2V
2Vto<20V

20 Vto < 200V
200 V to 1 000 V

@ > 40 Hz to 100 Hz

0 mV to < 200 mV
02Vto<2V
2Vto<20V
20V to < 200 V

6.4 uV/V + 47 pv
6.4 pv/V + 0.58 mVv

0.19 mV/V + 17 pv
0.18 mV/V + 0.14 mV
0.17 mV/V + 1.4 mV
0.17 mV/V + 14 mV
0.17 mV/V + 81 mV

0.16 mV/V + 4.6 pVv
0.13 mV/V + 23 uv
0.14 mV/V + 0.23 mV
0.14 mV/V + 2.3 mV
0.14 mV/V + 23 mV

0.13 mV/V + 4.6 uV
0.11 MVAV + 23 uV
0.11 mVAV + 0.23 mV
0.11 mVAV + 2.3 mV

In-house method :
CP-E27 by direct
measurement with

digital multimeter
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1. Tl (si0)

Generating instrument

AC voltage (cont.)

® > 100 Hz to 2 kHz
0 mV to < 200 mV
02Vto<2V
2Vto<20V
20V to < 200V

@ > 40 Hz to 10 kHz
200 V to < 1 000 V
@ > 2 kHz to 10 kHz
0 mV to < 200 mV
02Vto<2V
2Vto<20V

20 V to < 200 V

@ > 10 kHz to 30 kHz
0 mV to < 200 mV
02Vto<2V
2Vto<20V

20 V to < 200 V

200 V to 1 000 V

@ > 30 kHz to 100 kHz
0 mV to < 200 mV
0.2Vto<20V

20 Vto < 200 V

200 V to 1 000 V

@ > 100 kHz to 300 kHz
02Vto2V
2Vto<20V

20 Vto < 200 V

0.13 mV/V + 2.3 uV
0.087 mV/V + 23 pV
0.087 mV/V + 0.23 mV
0.087 mV/V + 2.3 mV

0.13 mV/V + 23 mV

0.16 mV/V + 4.6 uVv
0.13 mV/V + 23 uv
0.13 mV/V + 0.23 mV
0.13 mV/V + 2.3 mV

0.35 mV/V + 9.2 uVv
0.25 mV/V + 46 pv
0.26 mV/V + 0.46 mV
0.25 mV/V + 4.6 mV
0.26 mV/V + 46 mV

0.88 mV/V + 23 pv
0.66 mV/V + 0.23 mV
0.66 mV/V + 23 mV
0.67 mV/V + 0.23V

35 mVN + 23 mV
3.5 mV/AV + 23 mV
35 mVv/V + 023V

In-house method :
CP-E27 by direct
measurement with

digital multimeter
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1. Tl (si0)

Generating instrument
AC voltage (cont.)
@ > 300 kHz to 1 MHz
02Vto<2V
2Vto<20V
20 V to < 200 V

DC current

0.1 yJAto 1 PA

> 1 pAto 10 A

> 10 pA to 100 pA
> 100 yAto 1 mA
>1 mA to 10 mA

> 10 mA to 100 mA
> 100 mA to 200 mA
>02Atol1A
>1Ato2A
>2Ato20A

AC current

@ 1Hzto 10 Hz
0.01 mA to < 0.20 mA
0.20 mA to < 20 mA
® 10 Hz to 2 kHz
020Ato<2A
2Ato 20 A

® >10 Hz to 10 kHz
0.01 mA to < 0.20 mA
0.20 mA to < 20 mA
20 mA to < 200 mA

12 mV/V + 23 mV
12mV/V +0.23V
12mV/V + 23V

35 pA/A + 0.46 nA
24 pA/A + 0.12 nA
24 pA/A + 0.93 nA
24 yA/A + 6.0 nA
24 uA/A + 0.60 A
41 uA/A + 0.58 pA
56 uA/A + 1.6 YA
130 A/A + 12 PA
220 uA/A + 19 pA
470 pA/A + 0.47 mA

0.58 MA/A + 23 nA
0.36 MA/A + 0.23 pA

0.72 mA/A + 0.23 mA
0.95 mA/A + 2.3 mA

0.58 mA/A + 23 nA
0.35 mA/A + 0.23 pA
0.58 mA/A + 23 LA

In-house method :
CP-E27 by direct
measurement with

digital multimeter

In-house method :
CP-E28 by direct
measurement with

digital multimeter

In-house method :
CP-E29 by direct
measurement with

digital multimeter
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1. Tl (si0)

Generating instrument
AC current
@ >2 kHz to 10 kHz
02Ato<2A
2At0 20 A
@ >10 kHz to 30 kHz
0.01 mA to < 0.20 mA
0.20 mA to < 20 mA
20 mA to < 200 mA
@ >30 kHz to 100 kHz
0.01 mA to < 0.20 mA
0.20 mA to < 20 mA

Resistance source
0Qto20Q
>2Qto20Q

> 20 Q to 200 Q

> 200 kQ to 2 kQ
> 2 kQ to 20 kQ

> 20 kQ to 200 kQ
> 200 kQ to 2 MQ
> 2 MQ to 20 MQ
> 20 MQ to 200 MQ
> 200 MQ to 2 GO

0.84 mA/A + 0.23 mA
29 mA/A + 23 mA

0.82 MA/A + 23 nA
0.82 MA/A + 0.23 pA
0.82 MA/A + 23 pA

4.7 mA/A + 23 nA
4.7 mA/A + 0.23 pA

20 p/Q + 13 pQ
12 poy/Q + 20 puQ
9.5 uQY/Q + 60 uQ
9.5 uY/Q + 0.60 mQ
9.5 uQ/Q+ 6.0 MQ
9.5 pQY/Q + 60 mQ
11/ +120
23 uQy/Q + 0.12 kQ
0.14 mQ/Q + 12 kQ
1.8 mQ/Q + 1.3 MQ

In-house method :
CP-E29 by direct
measurement with

digital multimeter

In-house method :
CP-E30 by direct
measurement with

digital multimeter
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1. Tl (si0)

Generating instrument
Frequency calibrator
10 Hz to 1 000 Hz
> 1 kHz to 300 MHz

AC high voltage
@ 60 Hz
1 kVto 2 kv
> 2 kV to 3 kv
>3 kVtodkVv
> 4 kV to 5 kv
> 5kV to 6.5 kV

DC high voltage
0.1 kV to 10 kV

AC high voltage
@ 60 Hz
1 kV to 2 kv
> 2 kV to 3 kv
>3 kV to 4 kv
>4 kVto 5 kv
> 5kV to 6.5 kV

1.4x10"
18%x10°

a5V
65V
76V
98 V
0.11 kv

44 v

a5V
65V
76V
98 V
0.11 kv

In-house method :
CP-E32 by direct
measurement with
Internal time base
universal frequency

counter

In-house method :
CP-E37 by comparison
with AC/DC kilovoltmeter
and high voltage digital

meter

In-house method :
CP-E38 by direct
measurement with
AC/DC kilovoltmeter
and high voltage digital

meter

In-house method :
CP-E39 by direct
measurement with
AC/DC kilovoltmeter
and high voltage digital

meter
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1. Tl (si0)

Generating instrument
Multi-product calibrator
(manual)/(met-cal)

DC voltage
0 mV to 100 mV
>0.1VtolV
>1Vtol0V
> 10V to 100 V
> 100 V to 1 000 V
DC current
0 mA to 0.20 mA
> 0.20 mA to 3.3 mA
> 3.3 mA to 33 mA
> 33 mA to 330 mA
>0.33Ato10A
>10Ato 20 A
AC voltage
@ 10 Hz to 20 Hz
22 mV to 70 mV
> 70 mV to 700 mV
>07Vto22V
>22Vto7V
>7Vto22V
> 22V to 220V
> 220V to 1000V

8.4 v/ + 1.3 pv
52 uv/V + 1.5 v
52 uyV/N + 4.6 pv
52 pv/V + 0.26 mV
7.3 pV/V + 0.24 mV

9.3 pAVA + 0.15 nA
13 pA/A + 13 nA
15 yA/A + 0.14 pA
15 yA/A + 1.5 pA
66 PA/A + 0.55 mA
96 UA/A + 0.55 mA

0.28 MV/V + 2.5 uV
0.25 MV/V + 2.5 uV
0.24 mV/V + 2.1 pV
0.24 mV/V + 2.5 uV
0.24 mMV/V + 1.8 pV
0.24 mV/V + 6.3 uV
0.24 MV/V + 60 UV

In-house method :
CP-E40 and CP-E41

by direct measurement
with AC measurement
standard
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1. Tl (o) Generating instrument
Multi-product calibrator
(manual)/(met-cal)
AC voltage In-house method :
@ > 20 Hz to 40 Hz CP-E40 and CP-E41
22 mV to 70 mV 0.14 mV/V + 2.5 pv by direct measurement
> 70 mV to 220 mV 0.10 mV/V + 2.5 pv with AC measurement
> 220 mV to 700 mV 88 UV /V+ 25V standard
>0.7Vto 22V 0.77 YV + 2.1 v
>22Vto 7V 80 VAV + 2.5 1V
>7Vto 22V 78 LV + 1.8 pV
>22Vto 70V 80 VAV + 6.5 IV
> 70V to 220 V 80 LV + 6.3 LV
> 220V to 700 V 0.13 mV/V + 60 pVv
> 700 Vto 1000V 0.13 mV/V + 61 uV
@ > 40 Hz to 20 kHz
22 mVto 70 mV 0.076 mV/V + 2.5 uv
> 70 mV to 220 mV 0.046 mV/V + 2.5 pv
> 220 mV to 700 mV 0.040 mV/V + 2.7 UV
>0.7Vto 22V 28 PV + 2.1 Vv
>22Vto 7V 32 WAV + 3.2 pV
>7Vto22V 33 VAV + 1.8 pV
>22Vto 70V 38 VAV + 6.7 pV
> 70 V to 220 V 37 WA + 6.3 PV
> 220V to 700 V 0.048 mV/V + 60 uv
> 700V to 1000V 0.045 mV/V + 60 pVv
* enaulduiue (=) fsziuanudesiulszuna 95 %
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1. Tl (si0)

Generating instrument
Multi-product calibrator
(manual)/(met-cal)

AC voltage

@ > 20 kHz to 50 kHz
22 mV to 70 mV
> 70 mV to 220 mV
> 220 mV to 700 mV

0.16 mV/V + 3.0 uV
0.080 MV/V + 3.0 pV
0.060 MV/V + 3.1 pV

>0.7Vto22V 54 VAV + 2.1 pV
>22Vto 7V 63 LV + 3.2 PV
>7Vto22V 57 VAV + 1.8 pV
> 22V 1to 70V 67 LV + 6.6 UV

>70Vto 220V

> 220V to 700 V

> 700V to 1000V

@ > 50 kHz to 100 kHz
22 mV to 70 mV

> 70 mV to 220 mV

> 220 mV to 700 mV

80 pV/V + 6.3 UV
0.16 mV/V + 60 pVv
0.15 mV/V + 60 pv

0.30 mV/V + 3.5 pv
0.19 mV/V + 3.5 pv
93 vV /V + 3.6 pv

>0.7Vto22V 83 LVAV + 2.1 pV
>22Vto 7V 97 WAV + 2.5 pV
>7Vto22V 95 UV + 1.8 pV
>22Vto 70V 0.11 mV/V + 6.6 UV

>70Vto 220V
> 220V to 700 V
> 700 Vto 1000V

0.12 mV/V + 6.3 pVv
0.59 mV/V + 60 pv
0.58 mV/V + 60 pVv

In-house method :
CP-E40 and CP-E41

by direct measurement
with AC measurement
standard
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1. Tl (si0)

Generating instrument
Multi-product calibrator
(manual)/(met-cal)

AC voltage

@ > 100 kHz to 300 kHz
22 mV to 70 mV
> 70 mV to 220 mV
> 220 mV to 700 mV

0.60 MVAV + 5.0 UV
0.29 mV/V + 5.0 pV
0.21 mVAV + 5.1 pv

>0.7Vto22V 0.20 mV/V + 2.1 pV
>22VtoT7V 0.24 mV/V + 2.5 pv
>7Vto22V 0.23 mV/V + 1.8 pv

@ > 300 kHz to 500 kHz
22 mV to 70 mV

> 70 mV to 220 mV

> 220 mV to 700 mV

0.78 mV/V + 10 pv
0.44 mV/V + 10 pv
0.35 mV/V + 9.5 pv

>07Vto22V 0.30 MV/V + 2.1 pV
>22Vto 7V 0.53 mV/V + 3.2 uV
>7Vto22V 0.48 MV/V + 1.8 UV

@ > 500 kHz to 1 MHz
22 mV to 70 mV

> 70 mV to 220 mV
> 220 mV to 700 mV

1.3 mV/V + 10 pv
1.2 mV/AV + 10 pv
1.2 mV/V + 9.5 pV

In-house method :
CP-E40 and CP-E41

by direct measurement
with AC measurement
standard

>07Vto22V 1.1 mV/AV + 2.1 uv
>22VtoTrV 1.6 mV/V + 3.2 pVv
>7Vtoz22V 1.5 mV/AV + 1.8 uv
AC current In-house method :

@ 10 Hz to 10 kHz
0.030 mA to < 0.33 mA
0.33 mA to < 10 mA
10 mA to < 33 mA

160 uA/A + 20 nA
56 A/A + 0.31 pA
87 uA/A + 0.89 PA

CP-E40 and CP-E41
by direct measurement
AC-DC transfer standard
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1. Tl (si0)

Generating instrument
Multi product calibrator
(manual)/(met-cal)
AC current (cont.)
@ 10 Hz to 10 kHz
33 mA to < 55 mA
55 mA to < 330 mA
0.33 Ato < 0.55 A
0.55Ato<3.30A
330Ato< 10A

57 uA/A + 2.6 LA
57 uA/A + 8.8 PA
56 pA/A + 0.60 mA
59 uA/A + 0.77 mA
65 YA/A + 1.3 mA

In-house method :
CP-E40 and CP-E41
by direct measurement
AC-DC transfer standard

10 Ato 20 A 77 uA/A + 2.5 mA
Resistance In-house method :
0Qtol100Q 18 uQ/Q + 61 uQ CP-E40 and CP-E41

>10Qto 100 Q

> 100 Q to 1 kQ

> 1 kQ to 10 kQ

> 10 kQ to 100 kQ

> 100 kQ to 1 MQ
>1 MQto 10 MQ

> 10 MQ to 100 MQ
> 100 MQ to 330 MQ

15 uQ/Q + 0.62 mQ
13 uQ/Q + 0.60 mQ
13 uQ/Q + 6.0 mQ
13 uQ/Q + 60 mQ
18 py/Q + 2.4 Q
58 uy/Q + 0.13 kQ
0.58 mQ/Q +1.3 kQ
5.8 mQ/Q +13 kQ

by direct measurement

with digital multimeter

In-house method :
CP-E40 and CP-E41

by direct measurement
with standard resistor
10 MQ in parallel digital

multimeter
Frequency In-house method :
@ 10mVto 25V CP-E40 and CP-E41
10 Hz to 50 MHz 13x10° by direct measurement
@15 mVto25V with universal
> 50 MHz to 100 MHz 13x10° frequency counter
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1. Tl (si0)

Generating instrument
Multi-product calibrator
(manual)/(met-cal)

Frequency
@20mVto25V
> 100 MHz to 150 MHz
@30mVto25V
> 150 MHz to 200 MHz
@50mVto 25V
> 200 MHz to 300 MHz
Capacitance
50 Hz to 1 000 Hz
0.33 nF to<33nF
3.3 nF to<33nF
33 nF to <330 nF
0.33 yF to < 33 uF
0.33 yF to < 330 uF
0.33 uF to < 1 100 pF
Phase (sine wave)
@ 10 Hz to 10 kHz
Voltage to voltage
10 mV to 32 mV
0° to + 180°
> 32 mV to 100 mV
0° to + 180°
Voltage to current
10 mV to 32 mV,
100 mA to 10 A
0° to + 180°

13%x10°
13%x10°
13%x10°
12 mF/F + 1.2 pF
1.2 mF/F + 1.3 pF
1.2 MF/F + 6.0 pF
0.58 mF/F + 0.59 pF

1.2 mF/F + 5.9 nF
12 mF/F + 5.9 nF

0.25

0.070°

o

0.25

In-house method :
CP-E40 and CP-E41

by direct measurement
with universal

frequency counter

In-house method :
CP-E40 and CP-E41

by direct measurement
with programmable

automatic RCL meter

In-house method :
CP-E40 and CP-E41

by direct measurement
with precision phase

meter
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1. Tl (o) Generating instrument
Multi-product calibrator
(manual)/(met-cal)
Phase (sine wave) (cont.) In-house method :
@ 10 Hz to 10 kHz CP-E40 and CP-E41
Voltage to current by direct measurement
> 32 mV to 100 mV with precision phase
100 mA to 10 A meter
0° to + 180° 0.070 °
Thermocouple type J In-house method :
23°C 0.18 °C CP-E40 and CP-E41
by direct measurement
standard temperature
Frequency In-house method :

10 MHz 87x10 CP-E46 by time interval
measurement with
frequency counter

2. L@ [lluminance/lux meter In-house method :
0.00 x 0.060 x CP-PHO1 based on
15.0 x to 5 000 x 0.013 /Ix inverse square law
3. 478 Electronic balance In-house method :
1 mg to 20 mg 6.0 ug CP-B0O1 based on
> 20 mg to 50 mg 7.0 pg UKAS LAB 14 : 2019
> 50 mg to 100 mg 9.0 ug clause 4.3.3 (a), (c) and (d)
> 100 mg to 200 mg 10 pg
> 200 mg to 500 mg 13 pg
>500mgtolg 16 pg
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3. 178 (s19) Electronic balance (cont.) In-house method :
>1lgto2g 19 pg CP-BO1 based on
>2¢gto5¢g 26 yg UKAS LAB 14 : 2019
>5¢to10¢g 33 ug clause 4.3.3 (a), (c) and (d)
>10gto 20 ¢ 45 pg
>20¢gto50¢ 80 pg
>50¢to 100 ¢ 0.15 mg
> 100 g to 200 ¢ 0.29 mg
> 200 g to 500 ¢ 0.82 mg
> 500 ¢ to 1 ke 1.5 mg
> 1 ke to 2 ke 2.9 mg
> 2 kg to 5 kg 12 mg
> 5 kg to 10 kg 17 mg
> 10 kg to 20 kg 29 mg
> 20 kg to 30 kg 43 mg
> 30 kg to 40 ke 72 mg
> 40 kg to 50 kg 82 mg
> 50 kg to 75 kg 1.0 ¢
> 75 kg to 100 kg 20¢
> 100 kg to 150 kg 9.0¢
> 150 kg to 300 kg 10 ¢
Spring balance
1gto500¢g 12g
> 500 kg to 1 kg 30¢
> 1 kg to 3 kg 6.0 ¢
> 3 ke to 7 ke 12 ¢
> 7 kg to 200 kg 60 ¢
> 200 ke to 300 kg 0.30 ke
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3. 178 (o) Suspension spring balance In-house method :
self-indicating scale CP-B02 by direct
0.000 5 kg to 0.5 ke 30¢ measurement with
> 0.5 kg to 5 kg 6.0¢ standard weight
> 5 kg to 50 ke 60 ¢
> 50 kg to 60 kg 0.12 ke
Beam balance In-house method :
1¢to 300 ¢ 6.0 mg CP-BO5 by direct
> 300 ¢ to 2.6 kg 60 mg measurement with
> 2.6 kg to 20 kg 0.60 ¢ standard weight
> 20 kg to 60 kg 6.0¢
Conventional mass In-house method :
Class F1 CP-M01, CP-M02 and
1 mg 6.0 pg CP-MO05 based on
2 mg 6.0 pg OIML R 111-1 : 2004 (E)
5 mg 6.0 g
10 mg 8.0 pg
20 mg 10 pg
50 mg 12 pg
100 mg 16 pg
200 mg 20 pg
500 mg 25 e
lg 30 pg
23 40 pg
5¢ 50 pg
10 ¢ 60 pg
20 ¢ 80 ug
50 ¢ 0.10 mg
100 ¢ 0.16 mg
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3. 178 (s19) Conventional mass In-house method :

Class F1 CP-M01, CP-M02 and
200 ¢ 0.30 mg CP-MO05 based on
500 ¢ 0.80 mg OIML R 111-1 : 2004 (E)
1 ke 1.6 mg

2 kg 3.0 mg

5 kg 8.0 mg
10 kg 16 mg

20 kg 30 mg

50 kg 80 mg

Conventional mass In-house method :

1 mgto5mg 6.0 pg CP-M03 and CP-M04
> 5 mg to 10 mg 8.0 pg based on

> 10 mg to 20 mg 10 pg OIML R 111-1 : 2004 (E)
> 20 mg to 50 mg 12 pg

> 50 mg to 100 mg 16 pg

> 100 mg to 200 mg 20 pg

>200 mgto 0.5¢ 25 pg

>05¢gtolg 30 pg

>1lgto2g 40 pg

>2¢gtob5g 50 pg

>5¢t010¢ 60 ug

>10gto20¢ 80 g

>20¢gto50¢g 0.10 mg

>50¢to 100 ¢ 0.16 mg

> 100 g to 200 g 0.30 mg

> 200 g to 0.5 kg 0.80 mg

> 0.5 ke to 1 ke 1.6 mg

> 1 kg to 2 kg 3.0 mg
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3. 178 (s19) Conventional mass (cont.) In-house method :
> 2 kg to 5 kg 8.0 mg CP-M03 and CP-M04
> 5 kg to 10 kg 16 mg based on
> 10 kg to 20 kg 30 mg OIML R 111-1 : 2004 (E)
> 20 kg to 50 kg 80 mg
4. naAans Push - pull gauge and In-house method :
digital force gauge CP-B03 by direct
0.01Nto 10N 3.0 mN measurement with
> 10 N to 50 N 7.0 mN standard weight
> 50 N to 200 N 0.015N
> 200 N to 500 N 0.070 N
> 500 N to 600 N 0.30 N
Dial tension gauge In-house method :
0.005 Nto 0.1 N 3.0 mN CP-B0O4 by direct
>0.1Nto 0.2 N 6.0 mN measurement with
>0.2Nto0.5N 12 mN standard weight
>05Nto3N 60 mN
>3Nto 10N 0.12N
>10Nto 20 N 0.30 N
Hand torque tools ISO 6789 : 2003
Screw driver
Type | class D, E
Type Il class D, E and F
0.452 N-m to 20 N-m 10 mN-m/ N-m
Torque wrench ISO 6789 : 2003
Type | class A, Band C
Type Il class A, B, Cand G
0.452 N-m to 1 355 N-m 10 mN-m/ N-m
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4. narans (sa)

Torque measuring devices
0.6 Nm to <5Nm
5Nmto 1355 Nm

Pressure measuring instrument

Hydraulic type (gauge
pressure)
300 kPa to 3.5 MPa

> 3.5 MPa to 10 MPa

> 10 MPa to 100 MPa

Pneumatic type (gauge
pressure)
20 kPa to 3.2 MPa

0 kPa to 40 kPa

> 40 kPa to 400 kPa

> 400 kPa to 2 000 kPa
> 2 MPa to 7 MPa

Vacuum type (gauge
pressure)

-95 kPa to > -40 kPa
-40 kPa to 0 kPa

5.0 mN-m/N-m
3.5 mN-m/N-m

21x10" P,

but not less than 0.076 kPa
19x10" P,

but not less than 0.76 kPa
11x10° P,

but not less than 1.2 kPa

14x10° P,
but not less than 0.049 kPa
0.011 kPa
0.081 kPa
0.35 kPa
1.0 kPa

0.025 kPa
0.014 kPa

BS 7882 : 2008

In-house method :
CP-P0O1 based on
DKD R6-1 : 2014
(where P, : measured
pressure in kPa)

Pressure medium : oil

In-house method :
CP-P02 and CP-P04

based on DKD R6-1 : 2014
(where P, : measured
pressure in kPa)

Pressure medium :

clean air and nitrogen gas

In-house method :
CP-P06 based on
DKD R6-1: 2014
Pressure medium :

clean air and nitrogen gas
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4. narans (sa)

Pressure transmitter and
vacuum transmitter electrical
output (positive and negative

gauge pressure)

-95 kPa to < -40 kPa 35 Pa
-40 kPa to 0 kPa 16 Pa
0 kPa to 40 kPa 13 Pa
> 40 kPa to 7 MPa 17x10° P,
but not less than 66 Pa
300 kPa to 600 kPa 2.0 kPa
> 600 kPa to 10 MPa 4.2 kPa
> 10 MPa to 70 MPa 14 kPa

Hydraulic dead weight tester
350 kPa to 3.5 MPa 19x10" P,
but not less than 0.067 kPa

7 MPa to 10 MPa 17x10° P,
but not less than 1.2 kPa
> 10 MPa to 100 MPa 12x10° x P,

but not less than 1.2 kPa

Pneumatic dead weight tester
350 kPa to 3.5 MPa 13x10° x P,
but not less than 45 Pa

In-house method :
CP-PO7 based on

DKD R6-1: 2014

(where P, : measured
pressure in Pa)

Pressure medium :

clean air and nitrogen gas

and oil

In-house method :
CP-P08 by crossfloating
method based on
Euramet cg-3 version
1.0 (3/2011)

(where P, : measured
pressure in kPa)

Pressure medium : oil

In-house method :
CP-P09 by crossfloating
method based on
Euramet cg-3 version
1.0 (3/2011)

(where P, : measured

pressure in Pa)
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4. narans (sa)

Barometer (absolute pressure)
80 kPa to 115 kPa

The noninvasive blood
pressure simulator/tester and
gas pressure measuring
devices (gauge pressure)

0 kPa to 120 kPa

Vernier, dial and digital caliper
0 mm to 600 mm
> 600 mm to 1 000 mm

Depth micrometer
0 mm to 125 mm
> 125 to 150 mm
> 150 to 175 mm
> 175 to 250 mm
> 250 to 300 mm

Micrometer caliper for
internal measurement
5 mm to 50 mm

> 50 mm to 75 mm
> 75 mm to 100 mm
> 100 mm to 125 mm

> 125 mm to 150 mm

30 Pa

0.036 kPa

16 um
19 um

2.9 um
3.0 um
4.1 pm
4.2 um
4.3 um

1.0 um
1.1 um
1.4 um
1.7 um
2.0 pm

In-house method :
CP-P10 based on

DKD R6-1 : 2014
Pressure medium : clean
air

In-house method :
CP-MD04 based on

DKD R6-1 : 2014
Pressure medium : clean

air

JISB 7507 : 1993

JISB 7544 : 1994

In-house method :
CP-L14 by direct
measurement with

gauge block
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5. 15 (91)

Micrometer caliper for
external measurement
0 mm to 50 mm

> 50 mm to 75 mm

> 75 mm to 100 mm

> 100 mm to 125 mm
> 125 mm to 150 mm
> 150 mm to 175 mm
> 175 mm to 200 mm
> 200 mm to 225 mm
> 225 mm to 250 mm
> 250 mm to 275 mm
> 275 mm to 300 mm
> 300 mm to 325 mm
> 325 mm to 350 mm
> 350 mm to 375 mm
> 375 mm to 400 mm
> 400 mm to 425 mm
> 425 mm to 450 mm
> 450 mm to 475 mm
> 475 mm to 500 mm
> 500 mm to 525 mm

Micrometer caliper for
external measurement

0 mm to 25 mm

1.0 um
1.2 um
1.4 pm
1.6 um
2.0 um
2.3 pm
2.5 um
2.8 um
3.1 um
3.3 um
3.6 um
3.9 um
4.1 um
4.5 um
4.6 pm
4.9 um
5.2 um
5.5 um
5.8 um
6.1 um

0.11 um + 1.33x10" x |

JISB 7502 : 1994

In-house method :
CP-L37 by direct
measurement with
gauge block

(L: nominal range in mm)

* gnanuliuduau (+) AszauANUTatUUsEUN 95 %

AUUT 1 AawsiTuil 21 lwwieu w.e. 2563
NIENTYAAMNTTY  A1UNIUNINTFIUNEATUYAAMNTTY

Y7 35/64




sazRgawuUingluiusasiaslfjifnisaauiiigu

Tususeaavil 20C043/0722

VUNYLRVNITIUTO  @pULigu 0008

anun e uRng

M ons O wenaowd O desn O wdeud

A1NTEB UMY SNYATEDUMIBU "Uﬂﬂ’J”liJmJJ’]iWUE]\l F/nsasugU
NMIFDUNYULAZNTIN
5. {5 (s19) Can seam micrometer In-house method :

0 mm to 13 mm 1.0 pm CP-L09 by direct
measurement with
gauge block

Feeler gauge JIS B7524 : 1992

0.01 mm to 0.05 mm 0.85 um

> 0.05 mm to 3 mm 1.2 um

Dial auge tester and In-house method :

micrometer head CP-L15 based on

Ommto5 mm 0.28 um JIS B7502 : 1994

>5 mm to 25 mm 0.95 um

> 25 mm to 50 mm 1.6 um

Dial thickness gauge In-house method :

0 mm to 12 mm 0.65 um CP-LO5 by direct

> 12 mm to 50 mm 5.8 um measurement with
gauge block

Vernier, dial and digital JISB 7518 : 1993

depth gauge

0 mm to 300 mm 14 um

Vernier, dial and digital JISB 7517 : 1993

height cauge

0 mm to 300 mm 15 um

> 300 mm to 600 mm 17 pm
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5. 4R (719)

Dial caliper gauge
Internal type
0 mm to 20 mm
> 20 mm to 120 mm
External type
0 mm to 20 mm
> 20 mm to 120 mm

Steel ruler
0 mm to 1 000 mm
> 1 000 mm to 2 000 mm

Dial gauge, dial test indicator
and linear gauge

0 mm to 5 mm

>5 mm to 20 mm

> 20 mm to 70 mm

> 70 mm to 100 mm

Steel tape
Omto50m

Textile tape
0 m to 50 m

Level gauge

0 mm to 50 mm

2.9 um
5.9 pm

2.9 pm
5.9 pm

0.050 mm
0.10 mm

1.0 pm
1.4 um
1.5 um
1.6 pm

(0.05 x ) mm

(0.05 x ) mm

15 pm

In-house method :
CP-L11 by direct

measurement with

gauge block

JISB 7516 : 1987

JIS B 7503 : 1997 and
JIS B 7533 : 1990

JISB 7512 : 1993
where | : measuring
length (integer not

less than 1, unit in m)

JIS B 7522 : 1993
where | : measuring
length (integer not
less than 1, unit in m)
In-house method :
CP-L17 by direct
measurement with

gauge block
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5. {5 (s19) Gauge block grade 0, 1 and 2 JIS B 7506 : 1997
Material : steel, ceramic and
carbine
0.5 mm to 10 mm 0.078 pm
> 10 mm to 25 mm 0.081 pm
> 25 mm to 50 mm 0.11 um
> 50 mm to 75 mm 0.13 um
> 75 mm to 100 mm 0.18 pm
> 100 mm to 125 mm 0.50 um
> 125 mm to 150 mm 0.49 um
> 150 mm to 175 mm 0.52 pm
> 175 mm to 200 mm 0.54 um
> 200 mm to 250 mm 0.60 um
> 250 mm to 300 mm 0.67 pm
> 300 mm to 400 mm 0.84 um
> 400 mm to 500 mm 1.1 pm
Linear scale In-house method :
0 mm to 1 000 mm 8.3 um CP-L18 by comparison
with glass scale
Micrometer standard In-house method :
25 mm 0.23 um CP-L19 by comparison
50 mm 0.35 um with gauge block
75 mm 0.49 pym
100 mm 0.64 um
125 mm 1.1 um
150 mm 1.2 um
175 mm 1.3 um
200 mm 1.4 ym
250 mm 1.7 um
300 mm 2.0 um
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5. 6 () Depth micro checker In-house method :
150 mm 1.3 um CP-L20 by comparison
300 mm 2.1 um with gauge block
Riser block In-house method :
150 mm 2.3 um CP-L21 by comparison
300 mm 2.8 um with gauge block
Outside caliper checker In-house method :
0 mm to 300 mm 2.1 um CP-L22 by comparison
Inside caliper checker with gauge block
0 mm to 300 mm 3.5 um
Height master In-house method :
5 mm to 300 mm 2.8 um CP-L23 by comparison
with gauge block
Electrical comparator In-house method :
Stroke CP-L24 by comparison
5 um 0.20 pm with laser hologauge
15 pm 0.24 um
50 um 0.61 um
150 um 1.5 um
500 pm 5.8 um
Linearity
5um 0.11 pm
15 pm 0.17 pm
50 um 0.60 um
150 um 1.5 um
500 pm 5.8 um
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5. 4R (719)

Pin gauge
0.1 mm to 100 mm

Pin gauge

0.1 mm to 10 mm

Plain plug gauge
0.1 mm to 200 mm

Ring gauge

0.5 mm to 10 mm

> 10 mm to 50 mm

> 50 mm to 100 mm
> 100 mm to 150 mm

> 150 mm to 200 mm

Universal length measuring
machine

Up to 1.005 mm

> 1.005 mm to 100 mm

> 100 mm to 150 mm

> 150 mm to 500 mm

0.61 um + (1.4 x 10” x 1)

0.61 um + (1.4x 10” x |,)

0.61 um + (1.4 x10° x 1)

0.59 um
0.76 um
1.2 pm
1.6 um
2.1 ym

(0.049+4.21 x10x\,) um
(0.2644.21 x10°x,) pm
(0.80+4.21x10 x,) pm
(0.43+4.21x10 x,) pm

In-house method :
CP-L25 based on

ISO 286-1 : 1988

l, : nominal length of

pin gauge

In-house method :
CP-L38 by direct
measurement with
precision digital

micrometer caliper

In-house method :
CP-L26 based on

ISO 286-1 : 1988

l, : nominal length of
plug gauge

In-house method :
CP-L27 based on

ISO 286-1 : 1988

In-house method :
CP-L28 based on
ISO 3611 : 1978

l, : nominal length

expressed in mm
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5. 4R (719)

Snap gauge
20 mm to 100 mm

Thread plug gauge
M1 to M68

(1 mm to 68 mm)

Thread ring gauge

M3 to M68

(3 mm to 68 mm)
Cylinder gauge, bore gauge
Grade A (0.001 mm)

0.95 mm to 18 mm

>18 mm to 35 mm

>35 mm to 60 mm

>50 mm to 150 mm

>150 mm to 250 mm

Taper gauge scale type and
metric taper gauge

0.5 mm to 100 mm

1.7 pm
1.9 um
2.3 um
4.3 um
6.9 um

21 pm

1.2 um + (6.6 x 10 x 1)

1.9 um + (1.47 x 10~ x d,)

1.8 um + (1.47 x 10” x d,)

In-house method :
CP-L29 based on
ISO 286-1 : 1988
l, : nominal length

of snap gauge

EA-10/10 : 1999

d, : nominal diameter of

thread plug gauge

EA-10/10 : 1999

d, : nominal diameter of

thread ring gauge
JISB 7515 : 1982

In-house method :
CP-L33 by direct
measurement with

linear scale
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5. 3% (m9) Tubular inside micrometer In-house method :
(single type ) CP-L36 based on
50 mm to 63 mm 2.6 um JISB 7502 : 1994
> 63 mm to 100 mm 2.8 pm
> 100 mm to 150 mm 3.2 um
> 150 mm to 200 mm 3.7 pm
> 200 mm to 250 mm 4.2 pm
> 250 mm to 300 mm 4.8 um
> 300 mm to 350 mm 5.5 um
> 350 mm to 400 mm 6.0 um
> 400 mm to 450 mm 6.7 um
> 450 mm to 500 mm 7.3 ym
(extension rod type)
Micrometer head
50 mm to 100 mm 2.8 um
> 100 mm to 125 mm 3.2 ym
Extension rods
13 mm to 50 mm 2.6 um
> 50 mm to 100 mm 2.8 um
> 100 mm to 200 mm 3.7 um
> 200 mm to 300 mm 4.8 um
> 300 mm to 400 mm 6.0 um
* enaulduiue (=) fsziuanudesiulszuna 95 %
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6. NI

Digital thermometer with
sensor
Resistance thermometer
-38 °C to 400 C
Thermocouple sensor
Base metal thermocouple
Type E, J, K, Nand T
-38 “C to 100 °C
> 100 °C to 220 °C
> 220 °C to 400 °C
Type E, J, Kand N
> 400 °C to 900 °C
Type Rand S
> 400 °C to 900 °C

Liquid in glass thermometer
Total immersion

-50 “Cto < -38 °C

-38 °C to 200 °C

> 200 °C to 300 °C

> 300 °C to 400 °C
Partial immersion

-38 °C to 200 °C

> 200 °C to 400 °C

0.060 °C

0.20 °C
0.30 °C
0.50 °C

2.4 °C

2.3°C

0.085 °C
0.040 °C
0.060 °C
0.24 °C

0.085 °C
0.24 °C

In-house method :
CP-TO1 by comparison
with standard

thermometer

In-house method :
CP-T02 based on
NIST SP250-23 (1988)
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6. grunDil (Mv)

Liquid in glass thermometer
for retort and pipe

Straight
-30 °Cto 50 °C 0.18 °C
> 50 °Cto 135 °C 0.085 °C
> 135 °C to 200 °C 1.5°C

90 ° back angle and
135 ° oblique angle

30 °Cto 50 °C 0.28 °C
> 50 °C to 135 °C 0.17 °C
> 135 °C to 200 °C 11°C

Dial thermometer
(mechanical type)

In-house method :
CP-T02 by comparison

with standard thermometer

In-house method :
CP-TO3 by comparison

-38 °C to 400 °C 0.30 °C with standard thermometer
6. Qmwﬂﬁ (#19) Temperature block calibrator In-house method :
Accuracy test CP-T14 based on
-38 °C to 150 °C 0.30 °C Euramet/cg-13/ V.01
> 150 °C to 400 °C 0.40 °C
Thermocouple probe In-house method :
Base metal thermocouple CP-TO4 based on
Type E, J, K, Nand T ASTM E 220-86
-38 °C to 100 °C 0.20 °C (reapproved 1996) and
> 100 "C to 200 °C 0.30 °C ASTM E230-96
> 200 “C to 400 °C 0.50 °C
Type K
> 400 °C to 900 °C 2.6 °C
Rare metal thermocouple
Type Rand S
> 400 °C to 900 °C 25°C
* enaulduiue (=) fsziuanudesiulszuna 95 %
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6. grunDil (Mv)

Resistance temperature
detector (Pt 100 Q)
-38 °C to 400 °C (4 wires)
-38 °C to 400 °C (3 wires)
-38 °C to 400 °C (2 wires)

Data logger with sensor

Resistance thermometer
-38 °C to 400 °C
Thermocouple sensor
Base metal thermocouple
Type E, J, KK Nand T

-38 °C to 200 °C

> 200 °C to 400 "C

Temperature recorder with
sensor
Electronic and mechanic type
-38 °C t0 400 C

Temperature transmitter
with sensor
Resistance thermometer
-38 °C to 400 °C
Thermocouple sensor
Base metal thermocouple
Type E, J, KK, Nand T
-38 “Cto 100 °C
> 100 “C to 200 °C
> 200 “C to 400 °C

0.070 °C
0.11 °C
0.15 °C

0.066 °C

0.25 °C
0.50 °C

0.60 °C

0.085 °C (0.023 mA)

0.20 °C (0.032 mA)
0.30 °C (0.048 MmA)
0.50 °C (0.080 mA)

In-house method :
CP-T05 based on
ASTM E 1137-97 by
comparison with

standard thermometer

In-house method :
CP-TO7 by comparison
with standard

thermometer

In-house method :
CP-T08 by comparison
with standard

thermometer

In-house method :
CP-T10 by comparison
with standard

thermometer
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6. DEUNQI (#19) Temperature probe calibration In-house Method :
(pH meter/conductivity meter) CP-CH8 by comparison
15°C to 45 °C 0.20 °C with reference standard
thermometer
Thermo-hygrograph In-house method :
Temperature CP-HO1 by comparison
10 °C to 40 °C 0.52 °C with dew point
Relative humidity hysrometer/standard
@ 25 °c thermometer
11.3 % to 50 % 1.5 %
> 50 % to 85 % 1.7 %
Dial thermo-hygrometer In-house method :
Mechanical type CP-HO2 by comparison
Temperature with dew point
10 °Cto 40 °C 0.72°C hygrometer/standard
Relative humidity thermometer
@25°C
11.3 % to 50 % 1.5 %
> 50 % to 85 % 1.7 %
Humidity/temperature In-house method :
instrument CP-HO3 by comparison
Electronic type with dew point
Temperature hygrometer/standard
10 °Cto 40 °C 0.42 °C thermometer
Relative humidity
@25°C
11.3 % to 50 % 1.3 %
> 50 % to 85 % 1.6 %
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6. grunDil (Mv) Temperature/humidity In-house method :
data logger CP-HO4 by comparison
Temperature with dew point

10 “C to 40 °C
Relative humidity
@25°C

11.3 % to 50 %

> 50 % to 85 %

Humidity/temperature

transmitter

Output signal: 4 mA to 20 mA
Temperature

10 °Cto 40 °C
Relative humidity
@25°C

11.3 % to 50 %

> 50 % to 85 %

Output signal: 0 Vto 5V
Temperature

10 °Cto 40 °C
Relative humidity
@25°C

11.3 % to 50 %

> 50 % to 85 %

Liquid in glass thermometer
10 °C to 40 °C

0.42 °C

1.3 %

1.6 %

0.58 °C

1.4 %
1.6 %

0.42 °C

1.3 %
1.6 %

0.48 °C

hysrometer/standard

thermometer

In-house method :
CP-HO5 by comparison
with dew point
hygrometer/standard

thermometer

In-house method :
CP-HO06 by comparison
with dew point
hysrometer/standard

thermometer
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6. grunDil (Mv) Infrared thermometer
15 °Cto < 35 °C 4.5°C
35 °C to 200 °C 2.0°C
> 200 °C to 400 °C 25°C
Note : (& = Emissivity
adjustable or fixed)
7. 1A% Measuring pipette
0.1 cm3 to 2 cm3 0.002 4 cm3
> 2 cm3 to 5 cm3 0.002 5 cm3
>5cm’ to 10 cm’ 0.003 8 cm’
> 10 cm3 to 25 cm3 0.007 0 cm3
> 25 cm3 to 50 cm3 0.012 cm3
Volumetric pipette
0.5cm’ 0.002 4 cm’
1 cm3 to 3 cm3 0.002 4 cm3
4 cm3 to 5 cm3 0.002 5 cm3
6 cm3 to 10 cm3 0.003 8 cm3
15 cm’ 0.006 1 cm’
20 cm’ 0.006 3 cm’
25 cm’ 0.006 5 cm’
30 cm’ 0.008 9 cm’
50 cm’ 0.010 cm’
100 cm’ 0.017 cm’

In-house method:

CP-T16 by comparison
with precision IR
thermometer calibrator
or standard thermometer
to measured temperature

from blackbody furnace

ASTM E 542-01

ASTM E 542-01
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7. a3 (5i0) Volumetric flask ASTM E 542-01
1cm’ 0.005 8 cm’
2cm’ 0.005 8 cm’
5 cm3 0.005 9 cm3
10 cm’ 0.006 0 cm’
20 cm’ 0.006 3 cm’
25 cm’ 0.006 5 cm’
50 cm’ 0.010 cm’
60 cm’ 0.015 cm’
100 cm’ 0.018 cm’
150 cm3 0.025 cm3
200 cm’ 0.029 cm’
250 cm’ 0.036 cm’
500 cm’ 0.064 cm’
1000 cm’ 0.13 cm’
2 000 cm’ 0.25 cm’
Burette ASTM E 542-01
1em’ to5cm’ 0.003 6 cm’
>5 cm3 to 10 cm3 0.003 8 cm3
> 10 c:m3 to 12.5 cm3 0.006 2 cm3
> 125 cm?5 to 25 cm?5 0.006 5 cm3
> 25 cm’ to 30 cm’ 0.008 9 cm’
> 30 cm3 to 40 cm3 0.009 4 cm3
> 40 cm’ to 50 cm” 0.010 cm’
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7. 1@l (5i0) Graduated cylinder ASTM E 542-01

1 cm3 to 10 cm3 0.024 cm3
> 10 cm’ to 50 cm’ 0.048 crn’
> 50 cm’ to 60 cm” 0.050 crn’
> 60 cm3 to 100 cm3 0.051 cm3
> 100 cm3 to 130 cm3 0.053 cm3
> 130 e’ to 200 cm” 0.055 crn’
> 200 ¢’ to 250 cm” 0.058 cm’
> 250 cm’ to 300 cm” 0.062 crn’
> 300 crn’ to 500 cm” 0.077 cm’
> 500 crn’ to 1 000 cm’ 0.13 crm’
> 1000 cm’ to 2 000 cm’ 0.25 crn’
Piston pipette In-house method :
2 plto 10 pl 0.037 pl CP-VOT based on
> 10 pl to 50 pl 0.040 pl ISO 8655-6 : 2002
> 50 pl to 100 pl 0.050 pl
> 100 ul to 500 pl 0.17 pul
> 500 ul to 1 000 pl 0.25 pul
> 1000 ul to 5 000 pl 1.5 ul
> 5000 pl to 10 000 pl 23l
Piston burette In-house method :
1 cm3 to 10 cm3 0.001 0 cm3 CP-VO9 based on
> 10 cm’to 25 cm’ 0.001 6 cm’ 1O 8655-6 : 2002
> 25 cm’to 50 cm” 0.003 2 cm’
* anawlduiueu (+) fissdunnudetuussana 95 %
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7. 103 (M)

Dispenser

0.5 c:m3 to 2 cm3
>2cmto5cm’
>5 cm3to 10 cm3
> 10 cm3to 20 cm3
> 20 cm’ to 25 cm”
> 25 cm’ t0 30 cm’
> 30 cm’ to 50 cm’

> 50 cm3 to 100 cm3

pH meter
Nominal pH
1.7
4.0
7.0
9.0
10.0

DC voltage
-414.12 mV to 414.12 mV

Conductivity meter
Nominal 25 pS/cm
Nominal 147 uS/cm
Nominal 1 400 uS/cm
Nominal 12 900 uS/cm
Nominal 111 300 puS/cm

0.000 72 cm’
0.001 1 cm’
0.001 4 cm’
0.002 0 cm’
0.002 4 cm’
0.002 9 cm’
0.004 3 cm’
0.007 0 cm’

0.005 3
0.004 0
0.005 0
0.011
0.013

0.058 mV

0.20 pS/cm
2.0 pS/cm
4.6 uS/cm
43 pS/cm
370 pS/cm

In-house method :
CP-VO8 based on
SO 8655-6 : 2002

In-house method :
CP-CH5 by direct
measurement with
certified reference
material (CRM)

In-house method :
CP-CH5 by direct
measurement with
standard voltage

calibrator

In-house method :
CP-CHé6 by direct
measurement with
certified reference
material (CRM)
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7. 40 (si9) Centrifuge In-house method :
500 r/min to 15 000 r/min 1.7 r/min CP-CH2 by direct
measurement with
digital tachometer
Spectrophotometer In-house method :
Wavelength CP-CH7 based on
Holmium filter ASTM E 275-01
Nominal 242 nm 0.12 nm
Nominal 279 nm 0.12 nm
Nominal 287 nm 0.12 nm
Nominal 334 nm 0.12 nm
Nominal 361 nm 0.12 nm
Nominal 419 nm 0.12 nm
Nominal 446 nm 0.12 nm
Nominal 454 nm 0.12 nm
Nominal 460 nm 0.12 nm
Nominal 536 nm 0.12 nm
Nominal 638 nm 0.12 nm
Didymium filter
Nominal 431 nm 0.13 nm
Nominal 473 nm 0.13 nm
Nominal 513 nm 0.12 nm
Nominal 529 nm 0.12 nm
Nominal 573 nm 0.12 nm
Nominal 585 nm 0.12 nm
Nominal 685 nm 0.13 nm
Nominal 741 nm 0.14 nm
Nominal 749 nm 0.12 nm
Nominal 807 nm 0.12 nm
Nominal 879 nm 0.12 nm
* Aailiiuviueu (+) Asgduanuidesiulszanm 95 %
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7,103 (51D) Spectrophotometer (cont.) In-house method :
Relative absorbance CP-CH7 based on
standards solution ASTM E 275-01
at 235 nm
Nominal 0.488 A 0.004 5 A
Nominal 0.743 A 0.004 9 A
at 257 nm
Nominal 0.567 A 0.004 5 A
Nominal 0.863 A 0.004 9 A
at 313 nm
Nominal 0.189 A 0.004 5 A
Nominal 0.290 A 0.004 9 A
at 350 nm
Nominal 0.421 A 0.0045 A
Nominal 0.639 A 0.0050A
at 420 nm
00OAto15A 0.002 8 A
>15At020A 0.006 0 A
at 440.0 nm
00OAto15A 0.002 8 A
>15At020A 0.006 0 A
at 465.0 nm
0.0Ato 1.5A 0.002 8 A
>15At020A 0.0059 A
at 546.1 nm
0.0Ato 1.5A 0.002 8 A
>15At020A 0.006 1 A
at 590.0 nm
0.0Ato 1.5A 0.002 8 A
>15At020A 0.006 0 A
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7. 103 (M)

Spectrophotometer (cont.)
Relative absorbance
standards solution

at 635.0 nm
00OAto15A
>15At020A

Refractometer
% Brix
10.0 %Brix
20.0 %Brix
30.0 %Brix
50.0 %Brix
60.0 %Brix
Refractive Index
1.347 82 nD
1.363 84 nD
1.381 15 nD
1.420 09 nD
1.441 93 nD

Breath alcohol : Evidential
breath analyzers

0.22 mg/L

0.35 mg/L

0.002 8 A
0.0059 A

0.11 %Brix
0.11 %Brix
0.12 %Brix
0.12 %Brix
0.12 %Brix

0.000 16 nD
0.000 17 nD
0.000 19 nD
0.000 22 nD
0.000 24 nD

0.0055 me/L
0.007 0 mg/L

In-house method :
CP-CHY based on
ASTM E 275-01

In-house method :
CP-CH4 by direct
measurement with
certified reference
material (CRM)

In house method :
CP-CH1 by direct

measurement with
certified reference

material (ethanol gas)
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1. 4@ Electronic balance / In-house method :
mechanical balance CP-OBO01 based on

1 mg to 20 mg 6.0 ug UKAS LAB 14 : 2019
> 20 mg to 50 mg 7.0 pg

> 50 mg to 100 mg 9.0 pg

> 100 mg to 200 mg 10 pg

> 200 mg to 500 mg 13 pg

>05¢tolg 16 pg

>1lgto2g 19 pg

>2¢tobg 26 pg

>5¢t010¢ 33 g

>10gto20 ¢ 45 pg

>20¢to50¢ 80 pg

>50¢to 100 ¢ 0.15 mg

> 100 g to 200 ¢ 0.29 mg

> 200 g to 500 ¢ 0.82 mg

> 0.5 kg to 1 ke 1.5 mg

> 1 kg to 2 kg 2.9 mg

> 2 ke to 5 ke 12 mg

> 5 ke to 10 kg 17 mg

> 10 kg to 20 kg 30 mg

> 20 kg to 30 kg 43 mg

> 30 kg to 40 kg 72 mg

> 40 kg to 50 kg 82 mg

> 50 kg to 100 kg 1.0 ¢

> 100 kg to 150 kg 10 ¢

> 150 kg to 300 kg 12 ¢

Y =
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1. 17a (519)

Spring balance
1 ¢gto 500 ¢
> 500 ¢ to 1 kg
> 1 ke to 3 ke
> 3 ke to 7 ke
> 7 kg to 200 kg
> 200 kg to 300 kg

Non-automatic weighing
instruments
1 mg to 100 mg
>100mgtolg
>1lgtobg
>5¢to10¢g
>10¢gto20¢
>20¢gtp 200 ¢
> 200 g to 500 ¢
> 500 ¢ to 1 ke
> 1 kg to 2 kg
> 2 kg to 5 kg
> 5 kg to 10 ke
> 10 kg to 20 kg
> 20 kg to 30 kg

12 ¢
30¢
6.0 ¢
12 ¢
60 ¢
0.30 kg

20 pg
30 g
50 pg
70 pg
80 pg
0.60 mg
0.90 mg
1.6 mg
3.0 mg
13 mg
20 mg
25 mg
37 mg

In-house method :
CP-OBO01 based on
UKAS LAB 14 : 2019

EURAMET cg-18
Version 4.0 (11/2015)
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2. 1A% pH meter In-house method :
Nominal pH CP-OCH2 by direct
1.7 0.007 0 measurement with
4.0 0.007 7 certified reference
7.0 0.017 material (CRM)
9.0 0.049
10.0 0.056
DC voltage In-house method :
-414.12 mV to 414.12 mV 0.058 mV CP-OCH2 by direct
measurement with
standard voltage
calibrator
Conductivity meter In-house method :
Nominal 25 puS/cm 0.23 pS/cm CP-OCH2 by direct
Nominal 147 uS/cm 2.2 uS/cm measurement with
Nominal 1 400 pS/cm 7.2 uS/cm certified reference
Nominal 12 900 pS/cm 65 pS/cm material (CRM)
Nominal 111 300 puS/cm 530 pS/cm
Centrifuge In-house method :
500 r/min to 15 000 r/min 1.7 r/min CP-OCH1 by direct
measurement with
digital tachometer
Spectrophotometer In-house method :
Wavelength CP-OCH4 based on
Holmium filter ASTM E 275-01
Nominal 242 nm 0.12 nm
Nominal 279 nm 0.12 nm
Nominal 287 nm 0.12 nm
Nominal 334 nm 0.12 nm
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2. w0l (si9) Spectrophotometer In-house method :
Wavelength (cont.) CP-OCH4 based on
Holmium filter ASTM E 275-01
Nominal 361 nm 0.12 nm
Nominal 419 nm 0.12 nm
Nominal 446 nm 0.12 nm
Nominal 454 nm 0.12 nm
Nominal 460 nm 0.12 nm
Nominal 536 nm 0.12 nm
Nominal 638 nm 0.12 nm

Didymium filter

Nominal 431 nm 0.13 nm
Nominal 473 nm 0.13 nm
Nominal 513 nm 0.12 nm
Nominal 529 nm 0.12 nm
Nominal 573 nm 0.12 nm
Nominal 585 nm 0.12 nm
Nominal 685 nm 0.13 nm
Nominal 741 nm 0.14 nm
Nominal 749 nm 0.12 nm
Nominal 807 nm 0.12 nm
Nominal 879 nm 0.12 nm
Relative absorbance CP-OCH4 based on
standards solution ASTM E 275-01
at 235 nm
Nominal 0.488 A 0.004 5 A
Nominal 0.743 A 0.004 9 A
at 257 nm
Nominal 0.567 A 0.004 5 A
Nominal 0.863 A 0.004 9 A
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2. w0l (si9) Spectrophotometer In-house method :
Relative absorbance CP-OCH4 based on
standards solution ASTM E 275-01
at 313 nm
Nominal 0.189 A 0.004 5 A
Nominal 0.290 A 0.004 9 A
at 350 nm
Nominal 0.421 A 0.004 5 A
Nominal 0.639 A 0.0050 A
at 420.0 nm
00Ato 1.5A 0.002 8 A
>15At020A 0.006 0 A
at 440.0 nm
00Ato1.5A 0.002 8 A
>15At020A 0.006 0 A
at 465.0 nm
0.0Ato1.5A 0.002 8 A
>15At020A 0.0059 A
at 546.1 nm
0.0Ato1.5A 0.002 8 A
>15Ato20A 0.006 1 A
at 590.0 nm
00Ato1.5A 0.002 8 A
>15At0o20A 0.006 0 A
at 635.0 nm
00Ato1.5A 0.002 8 A
>15Ato20A 0.0059 A
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2. 1Al (5i0) Breath alcohol: Evidential In house method :
breath analyzers CP-CH1 by direct
0.22 mg/L 0.0055 meg/L measurement with
0.35 mg/L 0.007 0 mg/L certified reference
material (ethanol gas)
3. 4f Surface plate In-house method :
300 mm x 300 mm 1.5 um CP-OD 01 based on
300 mm x 450 mm 1.5 um JISB 7513 : 1992 and
400 mm x 400 mm 1.5 um ISO 1101 : 2000
450 mm x 450 mm 1.5 um
450 mm x 600 mm 1.7 pm
450 mm x 630 mm 1.7 pm
600 mm x 600 mm 1.7 um
630 mm x 630 mm 1.7 pm
600 mm x 900 mm 2.0 pm
900 mm x 900 mm 2.5 um
630 mm x 1 000 mm 2.5 um
600 mm x 1 200 mm 2.5 pm
750 mm x 1 200 mm 2.5 um
1 000 mm x 1 000 mm 2.5 um
900 mm x 1 200 mm 2.5 um
900 mm x 1 500 mm 3.5 um
1 200 mm x 1 200 mm 3.0 um
1 000 mm x 1 600 mm 3.0 um
900 mm x 1 800 mm 3.5 um
1 200 mm x 1 500 mm 3.0 um
1 000 mm x 2 000 mm 4.5 pm
1 200 mm x 1 800 mm 3.5 um
1 200 mm x 2 400 mm 4.5 um
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3. 48 (0) Surface plate (cont.) In-house method :
1 600 mm x 2 500 mm 4.5 ym CP-OD 01 based on
1 800 mm x 2 400 mm 4.5 pm JISB 7513 : 1992 and
1 500 mm x 3 000 mm 6.0 um ISO 1101 : 2000
1 800 mm x 3 000 mm 5.0 pm
1 800 mm x 3 600 mm 6.5 um
3000 mm x 3 000 mm 5.0 um
4. namans Pressure measuring instrument
Vacuum type (cauge In-house method :
pressure) CP-OP02 based on
-90 kPa to 0 kPa -0.22 mPa/Pa+0.51 kPa | DKD Ré6-1 : 2014
Pressure medium :
clean air and nitrogen gas
Pneumatic type (gauge In-house method :
pressure) CP-OP01 based on
0 kPa to 200 kPa 0.11 mPa/Pa + 0.46 kPa | DKD R6-1 : 2014
> 200 kPa to 2 000 kPa 2.4 mPa/Pa + 2.3 kPa Pressure medium :
Hydraulic type (gauge clean air and nitrogen gas
pressure)
> 0 kPa to 16 000 kPa 27 kPa
5 Qm‘wgﬁ Digital thermometer with In-house method :
sensor CP-OTO1 by comparison
Resistance thermometer with standard
-25°Cto0°C 0.18 °C thermometer
>0°Cto 60 °C 0.15°C
> 60 Cto 125 °C 0.17°C
> 125 °C to 200 °C 0.70 °C
> 200 °C to 300 "C 0.85 °C
> 300 °C to 400 C 1.0 °C
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5. gunqdl

Digital thermometer with
Sensor (cont.)

Thermocouple sensor

Type K, J, E, T, N, Rand S

In-house method :
CP-OT01 by comparison
with standard

thermometer

25 °Cto0°C 0.20 °C
>0°Cto 60 °C 0.30 °C
> 60 °Cto 125 °C 0.50 °C
> 125 °C t0 200 °C 1.0 °C
> 200 °C to 300 °C 1.4 °C
> 300 "C to 400 °C 1.8 °C
Analog thermometer or In-house method :
chart record with sensor CP-OT01 by comparison
25 °Cto 125 °C 0.60 °C with standard
> 125 °C to 200 °C 0.80 °C thermometer
> 200 °C to 400 °C 1.5 °C
Temperature controlled TLAS G-20
enclosure (uncertainty quoted
35°Cto 4 °C 0.62 °C including stability)
>4°Cto 19 °C 0.32 °C
> 19 °Cto 55 °C 0.30 °C
> 55 °C to 104 °C 0.42 °C
> 104 °C to 200 °C 1.1°C
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5. gauugdl (o) | H

umidity/temperature

controlled enclosure

Humidity
@20 °Cto<25°C
20 % to < 30 %
30 % to 85 %
@25 C
20 % to < 30 %
30 % to 85 %
@>25 Cto30 C
20 % to < 30 %
30 % to 65 %
Temperature
35 °Cto 4 °C
>4°Cto19°C
> 19 °Cto 55 °C
> 55 °C to 104 °C
> 104 °C to 200 °C

4.2 %
3.6 %

4.0 %
3.6 %

4.2 %
3.9 %

0.62 °C
0.32 °C
0.30 °C
0.40 °C
1.1°C

In-house method :
CP-OHO01 based on
DKD-R 5-7 : 2004

In-house method :
CP-OHO1 based on
TLAS G-20
(uncertainty quoted

including stability)

Y =

* ganuliudusu (+) AszauaNuasuUszUNN 95 %

QUUN 1 A9WAIUN 21 WwngU WA, 2563
NIENTNOAAWMNTIY AIUNNUNINTFIUNERS T OREIMNTTY

VN 63/64




sazRgawuUingluiusasiaslfjifnisaauiiigu
Tufusaaiavil 20C043/0722
yinolaIN3UTesi - a@ouliioy 0008
anunmwesfoins O ons M wenaowd O dapsn O wdoud

. - YAANAINITOVDY e .
ANUVINTEBUNYU SUNTEBUNEU . . A5n15A UL
N1TAULNYULAZNTIN®
5. grunil (ma) Water bath In-house method :
0 °C to 100 °C 0.15 °C CP-OTO04 based on

ASTM E715-80 :
(reapproved 2016)
(uncertainty quoted

including stability)

Autoclave In-house method :
100 °C to 121 °C 0.75 °C CP-OT03 based on
> 121 °Cto 135 °C 0.95 °C BS 2646-5 : 1993

(uncertainty quoted

including stability)
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