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1. UR Vernier, dial and digital JIS B 7507 : 1993
caliper
0 mm to 300 mm 16 um
Micrometer caliper for JIS B 7502 : 1994
external measurement
0 mm to 25 mm 1.6 um
2 qmwg:ﬁ Temperature sensor
Resistance temperature In-house method :
detector (RTD) WI-RCO1 based on
-40 °C to 150 °C 0.15 °C ASTM E 1137
> 150 °C to 420 °C 0.16 °C
Thermocouple In-house method :
Type E WI-TCO1 based on
-40 °C to 50 °C 0.40 °C EURAMET cg-8 Version 2.1
> 50 “Cto 150 °C 0.55 °C (10/2011) and
> 150 °C to 350 °C 1.3 °C ASTM E 220-07
> 350 °C to 420 °C 1.5 °C
> 420 °C to 650 °C 2.3°C
> 650 “Cto 1 200 °C 5.5°C
Type J
-40 °C to 50 °C 0.40 °C
> 50 “C to 150 °C 0.56 °C
> 150 °C to 350 °C 13°C
> 350 °C to 420 °C 15°C
> 420 °C to 650 °C 2.3°C
> 650°C to 1 200 °C 5.5°C

* Ay lukuuau (+) AseauANUTRIuUsEUNM 95%
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2. qmmﬁ Temperature sensor
Thermocouple (cont.) In-house method :
Type K WI-TCO1 based on
-40 °C to 50 °C 0.40 °C EURAMET cg-8 Version 2.1
> 50 “C to 150 °C 0.56 °C (10/2011) and
> 150 °C to 350 °C 1.3 °C ASTM E 220-07
> 350 °C to 420 °C 1.5°C
> 420 °C to 650 °C 2.3°C
> 650 “Cto 1 200 °C 5.5 °C
Type T
-40 °C to 50 °C 0.40 °C
> 50 “Cto 150 °C 0.56 “C
> 150 °C to 420 °C 1.3 °C
Type Rand S
>150 °C to 420 °C 0.65 °C
> 420 °C to 650 °C 0.67 °C
> 650 “Cto 1 200 °C 3.5°C
Type B
350 °C to 420 °C 0.79 °C
> 420 °C to 650 °C 0.81 °C
> 650 “Cto 1 200 °C 4.0 °C
Type N
-40 °C to 50 °C 0.42 °C
> 50 “Cto 150 “°C 0.56 °C
> 150 °C to 420 °C 1.5 °C
> 420 °C to 650 °C 23°C
> 650 “Cto 1 200 °C 5.5 °C

* gnauldudusy (+) AszauauatuUTEUN 95%
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2. geungdl (vio)

Temperature indicator with
sensor

Resistance temperature
detector (RTD) Pt 100 Q
(3-wire)

-40 °C to 150 °C

> 150 °C to 420 °C
Thermocouple

Type E, J, K, T

-40 °C to 50 °C

> 50 “C to 150 °C

> 150 °C to 350 °C

> 350 °C to 420 °C
Type E, J, K

420 °C to 650 °C

> 650 “Cto 1 200 °C
Type R, S, B

350 °C to 420 °C

> 420 °C to 650 °C

> 650 “Cto 1 200 °C

Type N

-40 °C to 50 °C

> 50 “C to 150 °C

> 150 °C to 350 °C

> 350 °C to 420 °C

> 420 °C to 650 °C

> 650 “Cto 1 200 °C

0.14 °C
0.15°C

0.48 °C
0.61°C
1.3 °C
1.5 °C

23°C
55°C

0.48 °C
0.50 °C
3.0°C

0.48 °C
0.61°C
13 °C
1.5 °C
2.3°C
5.5 °C

In-house method :
WI-RCO2 by comparison
with standard

thermometer

In-house method :
WI-TC02 by comparison
with standard
thermometer

(type T upper limited
370 °0)

Y =
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2. gunqdl (#9) | Dial thermometer In-house method :
-40 °C to 150 °C 0.32 °C WI-DCO1 by comparison
> 150 “C to 650 °C 0.33 °C with standard
Digital thermometer thermometer
-40 °C to 150 °C 0.15 °C
> 150 “C to 250 °C 0.16 °C
Infrared thermometer In-house method :
(emissivity = 0.95) WI-IRC by comparison
30 “Cto 50 °C 33°C with standard
> 50 “Cto 125 °C 36 °C thermometer
> 125 °C to 200 °C 4.5 °C
> 200 “C to 275 °C 55°C
> 275 °C to 350 °C 6.7°C
> 350 °C to 400 °C 75°C
> 400 “C to 500 °C 9.5°C
Thermo-hygrometer In-house method :
Mechanic type WI-HTC by comparison
Relative humidity with relative humidity/
@ 25 °C standard thermometer
12 % to 85 % 2.0 %
Temperature
20 “Cto0 40 °C 0.93 °C
Electronic type
Relative humidity (@ 25 °C)
@25°C
11.3% to 85 % 2.0 %
Temperature
20 “Cto0 40 °C 0.85 °C

Y =
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2. gaundl (Me) | Data logger In-house method :
Relative humidity (@ 25 °C) WI-HTC by comparison
@25 °C with relative humidity/

11.3 % to 85 % 2.0 % standard thermometer
Temperature
20 “Cto 40 °C 0.88 °C

3. 478 Electronic balance In-house method :
1 mgto20¢ 0.58 mg WI-BLW based on
>20¢gto60¢ 0.60 mg UKAS LAB 14 : 2015
>60¢to80¢ 0.62 mg
>80 ¢to 100 ¢ 0.64 mg
> 100 ¢ to 200 ¢ 0.78 mg
> 200 g to 500 ¢ 2.0 mg
> 500 g to 1 kg 5.5 mg
> 1 ke to 2 ke 8.2 mg
> 2 kg to 5 kg 21 mg
> 5 kg to 10 ke 50 mg
> 10 kg to 20 kg 90 mg
> 20 kg to 200 kg 21 g
> 200 kg to 500 kg 43 g

Spring balance
200 ¢ to 60 kg 82 ¢
* Anpnalliiutiueu (=) fseduanuderiuusyana 95%
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3,478 Conventional mass In-house method :

Class F2 WI-MASS based on
1 mg 0.020 mg OIML R 111-1: 2004
2mg 0.020 mg

5mg 0.020 mg

10 mg 0.025 mg

20 mg 0.030 mg

50 mg 0.040 mg

100 mg 0.050 mg

200 mg 0.060 mg

500 mg 0.080 mg

500 g 2.5 mg

1 ke 7.3 mg

2 ke 10 mg

5 kg 25 mg

10 kg 50 mg

20 kg 0.10 ¢

Class F1

lg 0.030 mg

2g 0.040 mg

5g¢ 0.050 mg

10 ¢ 0.060 mg

20 ¢ 0.080 mg

50 ¢ 0.10 mg

100 ¢ 0.16 mg

200 ¢ 0.30 mg

* Ananylunuuau (=) Asee
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DC voltage

0 mV to < 330 mV
330 mVto<33V
33Vto<33V
33V to <330V
330 Vto 1020V

DC current

0 mAto <033 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
330 mAto 1.1 A

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

® > 45 Hz to 10 kHz
1 mVto<33mV
33 mV to < 330 mV
330 mVto <33V
33Vto<33V

24 LWV + 33 pV
13 uV/V + 12 pv
14 pV/V + 0.21 mV
21 WA + 1.9 mV
21 VA + 5.3 mV

0.18 mA/A + 63 nA
0.12 mA/A + 87 nA
0.12 mA/A + 0.71 pA
0.12 mA/A + 7.1 A
0.24 mA/A + 75 LA

0.93 mV/V + 9.7 uVv
0.35 mV/V + 27 pv
0.35 mV/V + 0.16 mV
0.35 mV/V + 2.0 mV

0.18 mV/V + 8.2 pVv
0.17 mV/V + 18 pVv
0.18 mV/V + 0.12 mV
0.18 mV/V + 1.4 mV

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ J1YNIINTARUNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
4. T Measuring instrument

In-house method :
WI-VDM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-IDM based on
EURAMET cg-15
version 3.0 (02/2015)

1.1Ato<3A 0.44 mA/A + 79 pA

30Ato< 11 A 0.58 mA/A + 0.84 mA

11Ato 20 A 1.2 mA/A + 1.3 mA

AC voltage In-house method :

WI-VAM based on
EURAMET cg-15
version 3.0 (02/2015)

Y =
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AC voltage (cont.)

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

@ > 20 kHz to 50 kHz
1 mVto<33mV
33 mV to < 330 mV
330 mVto <33V
33Vto<33V
33V to <330V

@ > 50 kHz to 100 kHz
1 mVto<33mV
33 mV to < 330 mV
330 mVto<33V
33Vto< 330V

® > 100 kHz to 500 kHz
1 mVto<33mV
33 mV to < 330 mV
330 mVto <33V

@ 45 Hz to 1 kHz
33 Vto <330V
330 Vto 1020V

@ > 1 kHz to 5 kHz
33Vto <330V

0.24 mV/V + 8.1 pVv
0.19 mV/V + 18 pv
0.22 mV/V + 0.12 mV
0.28 mV/V + 1.4 mV
0.29 mV/V + 17 mV

1.2 mV/V + 9.7 uv
0.41 mV/V + 24 pv
0.35 mV/V + 0.19 mV
0.41 mV/V + 2.2 mV
0.35 mV/V + 24 mV

4.1 mV/V + 19 pv
0.93 mV/V + 48 pv
0.81 mV/V + 0.32 mV
1.1 mV/V + 3.7 mV

9.3 mV/V + 66 LV
2.4 mVA + 0.14 mV

28 mV/V + 1.6 mV

0.22 mV/V + 15 mV
0.35 mV/V + 44 mV

0.24 mV/V + 17 mV

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ J1YNIINTARUNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
4. T () Measuring instrument

In-house method :
WI-VAM based on
EURAMET cg-15
version 3.0 (02/2015)

Y =
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4. T () Measuring instrument

AC voltage (cont.)
@ > 1 kHz to 5 kHz
330 Vto 1020V
@ > 5 kHz to 10 kHz
330 Vto 1020V

AC current

@ 45 Hz to 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
033Ato<1.1A
1.1Ato<3A

@ > 1 kHzto 5 kHz
0.029 mA to < 0.33 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033Ato<1.1A
1.1 Ato<3A

@ > 5 kHz to 10 kHz
0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA

@ 45 Hz to 1 kHz
3Ato< 11 A
11Ato 20 A

0.29 mV/V + 43 mV

0.35 mV/V + 46 mV

1.5 mA/A + 0.13 A

1.2 mA/A + 0.40 pA

0.47 mA/A + 4.1 pA

0.47 mA/A + 39 YA
0.58 mA/A + 0.19 mA
0.70 mA/A + 0.33 mA

3.5 mA/A + 0.18 pA
2.4 mA/A + 0.42 pA
0.93 mA/A + 4.1 pA
1.2 mA/A + 66 LA
7.0 mA/A + 1.2 mA
7.0 mA/A + 1.3 mA

9.3 mA/A + 0.26 pA
5.8 mA/A + 0.51 pA
2.4 mA/A + 4.9 pA
2.4 mA/A + 0.12 mA

0.70 mA/A + 2.8 mA
1.4 mA/A + 6.4 mA

In-house method :
WI-VAM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-IAM based on
EURAMET cg-15
version 3.0 (02/2015)

* gnauldudusy (+) AszauauatuUTEUN 95%
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AC current (cont.)

® > 100 Hz to 1 kHz
3Ato< 11 A
11 Ato 20 A

Resistance

0Qto<1lQ
11Qto<33Q
330to<110Q
110 Qto < 330 Q
330 Qto < 1.1 kQ
1.1 kQ to < 3.3 kQ
33kQto< 11 kQ

11 kQto < 33 kQ

33 kQ to < 110 kQ
110 kQ to < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQto <11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ
330 MQ to 1 100 MQ

DC power

1Wto <330 W, <033 A
I1Wto<3W,

033 Ato<3A

1 W to 20 kW, 3A to 20 A

1.2 mA/A + 2.8 mA
1.8 mA/A + 6.5 mA

47 pu/Q+ 7.0 mQ
35 py/Q + 7.6 mQ
33 uQ/Q + 7.6 mQ
33 py/Q + 11 mQ
33 py/Q + 14 mQ
33 uQ/Q + 88 mQ
33 uQ/Q + 0.14 Q
33 uQ/Q + 0.87 Q
33 u/Q+1.4Q
37 uQ/Q + 8.6 Q
37T uQ/Q + 72 Q
70 uQ/Q + 79 Q
0.16 mQ/Q + 0.30 kQ
0.29 mQ/Q + 4.1 kQ
0.58 mQ/Q + 12 kQ
3.5 ma/Q + 0.16 MQ
1.8 mQ/Q + 0.60 MQ

0.27 mW/W + 5.8 mW
0.26 mW/W + 58 mW

0.89 mW/W + 0.58 mW

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ J1YNIINTARUNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
4. 1 () Measuring instrument

In-house method :
WI-IAM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-RCM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-WDM by direct
measurement with

multi-product calibrator

Y =
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AC power

Power factor 1
@ 45 Hz to 65 Hz
1Wto<330W, <0.33A
1 W to < 3 kW,

033 Ato<3A

1 W to 20 kW, 3A to 20 A

Power factor 0.2 to < 1

@ 45 Hz to 65 Hz

1Wto <330 W, <033 A
1 Wto < 2.2kw,
033 Ato<3A
1Wto 11 kW, 3Ato 20 A

DC clamp

OAto 20 A
> 20 Ato 1000 A

AC clamp

@ 45 Hz to 100 Hz
0.029 mA to 20 A
> 20 Ato 1000 A

@ > 100 Hz to 440 Hz
0.029 mA to 20 A
> 20 A to 550 A

0.93 mMW/W + 5.9 mW
1.4 mW/W + 58 mW

1.2 mW/W + 0.58 W

10 mW/W + 5.9 mW

10 mW/W + 58 mW

10 mW/W + 0.58 W

1.2 mA/A + 13 mA
59 mA/A + 0.60 A

1.4 mA/A + 14 mA
12mA/A+ 1.1 A

12 mA/A + 15 mA
1I7mA/A+ 1.1 A

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ J1YNIINTARUNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
4. 1 () Measuring instrument

In-house method :
WI-WAM by direct
measurement with

multi-product calibrator

In-house method :
WI-IDC by direct
measurement with

multi-product calibrator

In-house method :
WI-IAC by direct
measurement with

multi-product calibrator

Y =
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4. 1 () Measuring instrument
Temperature indicators
Resistance temperature In-house method :
detector (RTD) Pt 100 Q WI-ISRO5 based on
(3-wire) EURAMET cg-11
200 °Cto 0 °C 0.063 °C version 2.0 (03/2011)
>0 °Cto 100 °C 0.085 °C
> 100 °C to 300 °C 0.11°C
> 300 °C to 400 °C 0.12°C
> 400 °C to 630 °C 0.15 °C
> 630 °C to 800 °C 0.27 °C
Thermocouple In-house method :
Type E WI-ISTO5 based on
250 “Cto < 0 °C 0.43 °C EURAMET cg-11
0 °C to < 800 °C 0.25 °C version 2.0 (03/2011)
800 “C to 1 000 °C 0.26 °C
Type J
-210 °C to < -100 °C 0.29 °C
-100 °C to < -30 °C 0.25 °C
-30 °C to < 200 °C 0.24 °C
Type K
-200 “C to < -100 °C 0.36 °C
-100 “C to < -25 °C 0.30 °C
25 °Cto < 1 000 °C 0.29 °C
1000 “Cto 1372 °C 0.30 °C
Type T
-200 °C to < -100 °C 0.27 °C
-100 “Cto < -25 °C 0.22 °C
25 °Cto < 120 °C 0.21 °C
120 “C to 400 °C 0.20 °C

Y =
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Temperature indicators
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4. 1 () Measuring instrument

Thermocouple In-house method :
Type N WI-ISTO5 based on
-250 °C to < -180 °C 1.1°C EURAMET cg-11
-180 “C to 1 200 °C 0.30 °C version 2.0 (03/2011)
Type S
50 “Cto < 1 768°C 1.2°C
Type R
50 “Cto < 1 768°C 1.4 °C
Type B
600°C to < 1 820°C 2.7°C

Generating instrument
DC voltage
0 mV to 200 mV
> 200 mVto2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V
DC current
0 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2At020A

58 uV/V + 2.7 uv

4.1 yv/NN + 2.9 pv

4.1 uV/V + 18 pv
6.4 uV/V + 0.13 mV
6.4 VN + 1.9 mV

14 uA/A + 0.72 nA
14 uA/A + 7 nA
17 uA/A + 0.07 pA
56 UA/A + 1.2 A
0.22 mA/A + 0.021mA
0.47 mA/A + 0.5 mA

In-house method :
WI-VDS by direct
measurement with

reference multi-meter

In-house method :
WI-IDS by direct
measurement with

reference multi-meter

Y =
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AC voltage

@ 10 Hz to 40 Hz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

@ > 40 Hzto 1 kHz
10 mV to 200 mV
>200 mVto2V
>2Vto20V

@ > 1 kHz to 20 kHz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

@ > 20 kHz to 50 kHz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

® > 50 kHz to 100 kHz
10 mV to 200 mV
>200 mVto2V
>2Vto20V

® 40 Hz to 1 kHz
> 20V to 200 V
> 200V to 1000V

® > 1 kHz to 20 kHz
> 20V to 200 V
> 200V to 1000V

0.17 mV/V + 6.3 uV
0.14 mV/V + 45 pv
0.14 mV/V + 0.42 mV

0.14 mV/V + 6.3 pVv
0.11mV/V + 45 pv
0.11 mV/V + 0.42 mV

0.40 mV/V + 11 pVv
0.10 mV/V + 45 pv
0.26 mV/V + 0.58 mV

0.89 mV/V + 24 pv
0.13 mV/V + 45 pv
0.66 mV/V + 2.4 mV

0.89 mV/V + 25 pv
0.66 mV/V + 0.25 mV
0.66 mV/V + 2.5 mV

0.11 mV/V + 3.7 mV
0.14 mV/V + 42 mV

0.26 mV/V + 5.4 mV
0.26 mV/V + 58 mV

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
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GRAYUYAEAY ANTADULNYULLAZNNTIN
4. 1 () Generating instrument

In-house method :
WI-VAS by direct
measurement with

reference multi-meter

Y =

* gnauldudusy (+) AszauauatuUTEUN 95%
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AC current

@ 10 Hz to 20 Hz
100 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

@ > 20 Hz to 45 Hz
100 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

@ > 45 Hz to 100 Hz
100 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

@ > 100 Hz to 1 kHz
100 pA to 200 pA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 PA
0.35 mA/A + 2.4 A
0.3d mA/A + 25 pA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 pA
0.35 mA/A + 2.4 pA
0.34 mA/A + 25 LA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 PA
0.35 mA/A + 2.4 pA
0.34 mA/A + 25 LA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
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4. 1 () Generating instrument

In-house method :
WI-IAS by direct
measurement with

reference multi-meter

Y =

* gnauldudusy (+) AszauauatuUTEUN 95%
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AC current (cont.)

@ > 100 Hz to 5 kHz
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

@ > 5 kHz to 10 kHz
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA

> 20 Qto 200
> 200 Qto 2 kQ
> 2 kQto 20 kQ
> 20 kQ to 200 kO
> 200 kQto 2 MQ
> 2 MQto 20 MQ
> 20 kQto 2 MQ

0.35 MA/A + 0.25 pA
0.35 MAVA + 2.4 pA
0.34 mA/A + 25 pA
0.72 mA/A + 0.25 mA
0.95 MA/A + 2.5 mA

0.35 MA/A + 0.25 pA
0.35 MAVA + 2.4 pA
0.34 MA/A + 25 pA

9.3 uY/Q + 0.24 mQ
9.3 uQY/Q + 2.6 mMQ
9.3 uQY/Q + 26 MQ
9.3 u/Q + 0.40 Q
11 py/Q+7.7Q
24 uQ/Q + 0.16 kQ
0.14 mQ/Q + 12 kQ

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ J1YNIINTARUNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
4. 1 () Generating instrument

In-house method :
WI-IAS by direct
measurement with

reference multi-meter

Resistance In-house method :
0Qto2Q 20 p/Q + 10 pQ WI-RCS by direct
>2Qto20Q 11 nQ/Q + 37 pQ measurement with

reference multi-meter

Y =
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5. naFARS Pressure measuring instrument

Pneumatic type In-house method :

-90 kPa to < 0 kPa 0.15 kPa WI-PGVA based on
0 kPa to 200 kPa 0.2 kPa DKD R 6-1

> 200 kPa to 1 000 kPa 1 kPa

> 1 000 kPa to 3 400 kPa 2 kPa
Hydraulic type

0 kPa to 20 684 kPa 12 kPa

> 20 684 kPa to 34 500 kPa 15 kPa

> 34 500 kPa to 70 000 kPa 50 kPa

Hand torque tool ISO 6789 : 2003

Torque wrench

Type | class A, B, C
Type ll class A, B, C, G
0 N.m to 1 000 N.m 1.0 %

Torque screwdriver
0 N.m to 10 N.m 1.0 %

Y =
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Type E

Type J

Type K

Type T

Type B

Type N

1. gaunqdl (sid) | Temperature sensor
Resistance temperature
detector (RTD)

-40 °C to 420 °C

Temperature sensor

Thermocouple

40 °C to 650 °C
> 650 °Cto 1 000 °C

40 °C to 650 °C
> 650 °Cto 1200 °C

-40 °C to 150 °C

> 150 °C to 420 °C
> 420 °C to 650 °C
> 650 “Cto 1 200 °C

-40 °C to 150 °C

> 150 °C to 370 °C
Type R, S

350 °C to 650 “C

> 650 “Cto 1 200 °C

350 °C to 650 °C
> 650 “Cto 1200 °C

40 °C to 650 C
> 650 “Cto 1200 °C

0.15°C

1.2°C
5.0 °C

1.4 °C
55°C

1.5°C
2.0 °C
2.7°C
5.5 °C

1.7 °C
21°C

20°C
3.5 °C

24°C
4.0 °C

26°C
55°C

In-house method :
WI-ORCO01 based on
ASTM E 1137

In-house method :
WI-OTCO1 based on
EURAMET cg-8 Version 2.1
(10/2011) and

ASTM E 220-07a

Y =
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1. grungdl (so)

Temperature indicator with
sensor
Resistance temperature
detector (RTD) Pt 100 Q
-40 °C to 420 °C

Thermocouple

Type E, J, K, T

-40 °C to 50 °C

> 50 “C to 150 °C

> 150 °C to 420 °C

> 420 °C to 650 °C
Type J, K

> 650 “Cto 1 200 °C
Type E

> 650 “C to 1 000 °C
Type R, S, B

350 °C to 420 °C

> 420 °C to 650 °C

> 650 “Cto 1 200 °C
Type N

-40 °C to 50 °C

> 50 “C to 150 °C

> 150 °C to 420 °C

> 420 °C to 650 °C

> 650 “Cto 1 200 °C

0.15°C

0.48 °C
0.61°C
1.5°C
2.3 °C

50 C

4.5 C

0.48 °C
0.50 °C
3.0°C

0.48 °C
0.62 °C
15°C
23°C
5.5 °C

In-house method :
WI-ORC02 by comparison
with standard

thermometer

In-house method :
WI-OTC02 by comparison
with standard
thermometer (type

T upper limited 370 °C)

Y =
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1. grungdl (so)

Dial thermometer
-40 °C to 250 °C
Digital thermometer
-40 °C to 650 °C

Temperature controlled
enclosure

-40 °C to 150 °C

> 150 °C to 250 °C

Thermo-hygrometer
Mechanic type
Relative humidity
®@25°C
12 % to 85 %
Temperature
20 “Cto 40 °C
Electronic type
Relative humidity
®@25°C
11.3 % to 85 %
Temperature
20 “Cto 40 °C
Data logger
Relative humidity
@25 °C
11.3 % to 85 %
Temperature
20 “Cto 40 °C

0.16 °C

0.33 °C

1.4 °C
1.8 °C

21 %

1.0 C

21 %

0.92 °C

2.1 %

0.95 °C

In-house method :
WI-ODCO1 by comparison
with standard

thermometer

TLA-G20

In-house method :
WI-OHTC by comparison
with relative humidity/

thermometer standard

Y =
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DC voltage

0 mV to < 330 mV
330 mVto<33V
33Vto<33V
33V to <330V
330 Vto 1020V

DC current

0 mAto <033 mA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
330 mAto 1.1 A
1.1Ato<3A
3.0Ato< 11 A
11At0 20 A

AC voltage

@ 10 Hz to 45 Hz

I mVto<33mV
33 mV to < 330 mV
330 mVto<33V
33Vto<33V

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

24 VNV + 33 pV
13 uV/V + 12 pv
14 pV/V + 0.21 mV
21 WA + 1.9 mV
21 VA + 5.3 mV

0.18 mA/A + 63 nA
0.12 mA/A + 87 nA
0.12 mA/A + 0.71 pA
0.12 mA/A + 7.1 A
0.24 mA/A + 75 LA
0.44 mA/A + 79 LA
0.58 mA/A + 0.84 mA
1.2 mA/A + 1.3 mA

0.93 mV/V + 9.7 pv
0.35 mV/V + 27 pv
0.35 mV/V + 0.16 mV
0.35 mV/V + 2.0 mV

0.18 mV/V + 8.2 pVv
0.17 mV/V + 18 pVv
0.18 mV/V + 0.12 mV
0.18 mV/V + 1.4 mV

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
~ YNIFDULNYU ~ o 0N ULNYU
GRAYUYAEAY ANTADULNYULLAZNNTIN
2. T Measuring instrument

In-house method :
WI-OVDM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-OIDM based on
EURAMET cg-15
version 3.0 (02/2015)

In-house method :
WI-OVAM based on
EURAMET cg-15
version 3.0(02/2015)

Y =
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AC voltage (cont.)

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

@ > 20 kHz to 50 kHz
I mVto<33mV
33 mV to < 330 mV
330 mVto<33V
33Vto<33V
33Vto<330V

@ > 50 kHz to 100 kHz
I mVto<33mV
33 mV to < 330 mV
330 mVto<33V
33Vto< 330V

@ > 100 kHz to 500 kHz
1 mVto<33mV
33 mV to < 330 mV
330mVto<33V
® 45 Hzto 1 kHz
33Vto<330V
330Vto 1020V

® > 1 kHz to 5 kHz
33Vto<330V
330Vto 1020V

0.24 mV/V + 8.1 pVv
0.19 mV/V + 18 pv
0.22 mV/V + 0.12 mV
0.28 mV/V + 1.4 mV
0.29 mV/V + 17 mV

1.2 mV/V + 9.7 uv
0.41 mV/V + 24 pv
0.35 mV/V + 0.19 mV
0.41 mV/V + 2.2 mV
0.35 mV/V + 24 mV

4.1 mV/V + 19 pv
0.93 mV/V + 48 pv
0.81 mV/V + 0.32 mV
1.1 mV/V + 3.7 mV

9.3 mV/V + 66 LV
2.4 mVA + 0.14 mV
2.8 mVA + 1.6 mV

0.22 mV/V + 15 mV
0.35 mV/V + 44 mV

0.24 mV/V + 17 mV
0.29 mV/V + 43 mV
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2. il (si0) Measuring instrument In-house method :

WI-OVAM based on
EURAMET cg-15
version 3.0(02/2015)
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AC voltage (cont.)

@ > 5 kHz to 10 kHz
330 Vto 1020V

AC current

@ 45 Hz to 1 kHz
0.029 mA to < 0.33 mA
0.33 mMAto < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
033 Ato< 1.1 A
1.1Ato<3A

@ > 1 kHz to 5 kHz
0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato< 1.1 A
1.1Ato<3A

@ > 5 kHz to 10 kHz
0.029 mA to < 0.33 mA
0.33 mMAto <33 mA
3.3 mAto <33 mA
33 mA to < 330 mA

@ 45 Hz to 1 kHz
3Ato< 11 A
11Ato 20 A

@ > 100 Hz to 1 kHz
3Ato< 11 A
11Ato 20 A

0.35 mV/V + 46 mV

1.5 mAVA + 0.13 pA

1.2 mAV/A + 0.40 pA

0.47 MA/A + 4.1 A

0.47 MA/A + 39 pA
0.58 MA/A + 0.19 mA
0.70 MA/A + 0.33 mA

3.5 mA/A + 0.18 pA
2.4 mA/A + 0.42 A
0.93 mA/A + 4.1 pA
1.2 mA/A + 66 LA
7.0 mA/A + 1.2 mA
7.0 mA/A + 1.3 mA

9.3 mA/A + 0.26 PA
5.8 mA/A + 0.51 pA
2.4 mA/A + 4.9 LA
24 mA/A + 0.12 mA

0.70 mA/A + 2.8 mA
1.4 mA/A + 6.4 mA

1.2 mA/A + 2.8 mA
1.8 mA/A + 6.5 mA

d1U1n19 - YAANUAINNTOVD e -
- YNTEDULNYYU - o I/NTEDUNIYU
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2. il (si0) Measuring instrument In-house method :

WI-OVAM based on
EURAMET cg-15
version 3.0(02/2015)
In-house method :
WI-OIAM based on
EURAMET cg-15
version 3.0(02/2015)
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11Qto<33Q
33Qto<110Q

110 Qto < 330 Q
330 Q to < 1.1 kQ
1.1 kQ to < 3.3 kQ
33kQto< 11 kQ

11 kQto < 33 kQ

33 kQ to < 110 kQ
110 kQto < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQto <11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ
330 MQ to 1 100 MQ

35 py/Q + 7.6 mQ
33 u/Q + 7.6 mQ
33 u/Q + 11 mQ
33 py/Q + 14 mQ
33 py/Q + 88 mQ
33 u/Q + 0.14 Q
33 uQ/Q + 0.87 Q
33 uQ/Q+1.40Q
37 uQ/Q + 8.6 Q
37T uQ/Q+ 72 Q
70 uQ/Q + 79 Q
0.16 mQ/Q + 0.30 kQ
0.29 mQ/Q + 4.1 kQ
0.58 mQ/Q + 12 kQ
3.5 mQ/Q + 0.16 MQ
18 mQ/Q + 0.60 MQ

g1U7119 - %mmmmimaa - ~
~ NYNTFDUNYU ~ o AeN1TEDUNYU
dULNYU ANTEDULNYULLAZNNTIN®
2. 19 () Measuring instrument
Resistance In-house method :
0Qto<11Q 47 u/Q + 7.0 mQ WI-ORCM based on

EURAMET cg-15
version 3.0 (02/2015)
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2. 19 () Measuring instrument
DC power In-house method :
1Wto<330W, <0.33A 0.27 mW/W + 58 mW | WI-OWDM by direct
1Wto<3W, 0.26 mW/W + 58 mW | measurement with
033 Ato<3A multi-product calibrator
1 W to 20 kW, 3A to 20 A 0.89 mW/W + 0.58 mW
AC power In-house method :
Power factor 1 WI-OWAM by direct
@ 45 Hz to 65 Hz measurement with
1Wto<330W,<033A 0.93 mW/W + 5.9 mW | multi-product calibrator
1 Wto < 3 kW, 1.4 mW/W + 58 mW
033Ato<3A

1 W to 20 kW, 3A to 20 A 1.2 mW/W + 0.58 mW
Power factor 0.2 to < 1
@ 45 Hz to 65 Hz

1Wto<330W, <0.33A 10 mW/W + 5.9 mW
1 W to < 2.2Kkw, 10 mW/W + 58 mW
033Ato<3A
1Wto 11 kW, 3Ato 20 A 10 mW/W + 0.58 W

DC clamp In-house method :
0Ato 20 A 1.2 mA/A + 13 mA WI-OIDC by direct
>20Ato 1000 A 5.9 mA/A + 0.60 A measurement with

multi-product calibrator
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2. 19 () Measuring instrument
AC clamp In-house method :
@ 45 Hz to 100 Hz WI-OIAC by direct
0.029 mA to 20 A 1.4 mA/A + 14 mA measurement with
>20Ato 1000A 12mA/A+ 1.1TA multi-product calibrator
@ > 100 Hz to 440 Hz
0.029 mAto 20 A 12 mA/A + 15 mA
> 20 Ato 550 A 17 mA/A+ 1.1TA
Temperature indicators
Resistance temperature In-house method :
detector (RTD) Pt 100 Q WI-OISR05 based on
2, 3, 4 Wire EURAMET cg-11
-200 °C to < 800 °C 0.30 °C version 2.0(03/2011)
Thermocouple sensor
Type E
200 “Cto < 0 °C 2.1°C
0 °Cto 1000 °C 1.0 °C
Type J
200 “Cto < 0 °C 1.4 °C
0°Cto 1200 °C 1.1°C
Type K
200 “Cto < 0 °C 1.4 °C
0°Cto1372°C 1.2°C
Type T
250 “Cto < 0 °C 28 °C
0 °C to 400 °C 1.1°C
Type N
250 “Cto < 0 °C 1.9 °C
0°Cto 1200 °C 1.2°C
* gnaulduiueu (+) fissdupnudetuussana 95 %
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Temperature indicators
Thermocouple sensor
Type S
0 °Cto < 250 °C
250 “Cto 1 767 °C
Type R
0 °Cto < 250 °C
250 “Cto 1 767 °C
Type B
600 “Cto < 1768 °C

Generating instrument
DC voltage
0 mV to 200 mV
>200mVto2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V
DC current
0 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

3.1°C
23°C

3.6 °C
23°C

27 C

58 pV/V + 2.7 pv

4.1 uv/V + 2.9 uv

4.1 pv/v + 18 pv
6.4 pV/V + 0.13 mV
6.4 W + 1.9 mV

14 yA/A + 0.72 nA
14 yA/A + 7 nA
17 pA/A + 0.07 pA
56 pA/A + 1.2 pA
0.22 mA/A + 0.021 mA
0.47 mA/A + 0.5 mA

d197019 - ‘ﬁﬂﬂﬁmaﬁu’limaﬂ e ~
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2. 19 () Measuring instrument

In-house method :
WI-OISRO5 based on
EURAMET cg-11
version 2.0(03/2011)

In-house method :
WI-OVDS by direct
measurement with

reference multi-meter

* Ay lunuuau (=) Asee

Y =

UANUDLUUTZUU 95 %
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AC voltage

@ 10 Hz to 40 Hz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

@ > 40 Hzto 1 kHz
10 mV to 200 mV
>200 mVto2V
>2Vto20V

@ > 1 kHz to 20 kHz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

@ > 20 kHz to 50 kHz
10 mV to 200 mV
>200 mVto 2V
>2Vto20V

® > 50 kHz to 100 kHz
10 mV to 200 mV
>200 mVto2V
>2Vto20V

® 40 Hz to 1 kHz
> 20V to 200 V
> 200V to 1000V

® > 1 kHz to 20 kHz
> 20V to 200 V
> 200V to 1000V

0.17 mV/V + 6.3 uV
0.14 mV/V + 45 pv
0.14 mV/V + 0.42 mV

0.14 mV/V + 6.3 pVv
0.11mV/V + 45 pv
0.11 mV/V + 0.42 mV

0.40 mV/V + 11 pVv
0.10 mV/V + 45 pv
0.26 mV/V + 0.58 mV

0.89 mV/V + 24 pv
0.13 mV/V + 45 pv
0.66 mV/V + 2.4 mV

0.89 mV/V + 25 pv
0.66 mV/V + 0.25 mV
0.66 mV/V + 2.5 mV

0.11 mV/V + 3.7 mV
0.14 mV/V + 42 mV

0.26 mV/V + 5.4 mV
0.26 mV/V + 58 mV
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2. 19 () Generating instrument

In-house method :
WI-OVAS by direct
measurement with

reference multi-meter

Y =

* ganuliudusu (+) AszauaNuasuUszUNN 95 %
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AC current

@ 10 Hz to 20 Hz
100 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

@ > 20 Hz to 45 Hz
100 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

@ > 45 Hz to 100 Hz
100 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

@ > 100 Hz to 1 kHz
100 pA to 200 pA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 PA
0.35 mA/A + 2.4 A
0.3d mA/A + 25 pA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 pA
0.35 mA/A + 2.4 pA
0.34 mA/A + 25 LA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA
0.35 mA/A + 0.25 PA
0.35 mA/A + 2.4 pA
0.34 mA/A + 25 LA
0.72 mA/A + 0.25 mA
0.95 mA/A + 2.5 mA

0.35 mA/A + 0.025 pA
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2. 19 () Generating instrument

In-house method :
WI-OIAS by direct
measurement with

reference multi-meter

Y =

* ganuliudusu (+) AszauaNuasuUszUNN 95 %
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AC current (cont.)

@ > 100 Hz to 5 kHz
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

@ > 5 kHz to 10 kHz
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA

Resistance
0Qto20Q
>20to200Q
> 20 Qto 200 O
> 200 Qto 2 kQ
> 2 kQto 20 kQ
> 20 kQto 200 kQ
> 200 kQto 2 MQ
> 2 MQto 20 MQ
> 20 kQto 2 MQ

0.35 MA/A + 0.25 pA
0.35 MAVA + 2.4 pA
0.34 mA/A + 25 pA

0.72 mA/A + 0.25 mA
0.95 MA/A + 2.5 mA

0.35 MA/A + 0.25 pA
0.35 MAVA + 2.4 pA
0.34 MA/A + 25 pA

20 p/Q + 10 pQ
11 NQ/Q + 37 pQ
9.3 uY/Q + 0.24 mQ
9.3 uQY/Q + 2.6 mMQ
9.3 uQY/Q + 26 MQ
9.3 u/Q + 0.40 Q
11 py/Q+7.7Q
24 uQ/Q + 0.16 kQ
0.14 mQ/Q + 12 kQ
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2. 19 () Generating instrument

In-house method :
WI-OIAS by direct
measurement with

reference multi-meter

In-house method :
WI-ORCS by direct
measurement with

reference multi-meter

Y =

* ganuliudusu (+) AszauaNuasuUszUNN 95 %

adufl 1 AaudTui 26 Tguieu w.a. 2563
N3ENTNYAMNTIUATNNUNINTFIUNEAS TIgRaIMNTTY

Y7 30/32




sazRgawuUingluiusasiaslfjifnisaauiiigu

Tususeaavil 20C079/0758

VUNYLRUNNTIUTOIN @pUsieu 0188

anun e uRng

O o5 M wenaouit O a1 O adeud

A41U1N"5
daULTgU

S18ANSADUIEU

INAMUEIUTOVDY
ANSEBULTIEULAZNNTIN®

aqa <l
I9NIEDUNYU

3. Nafans

4.1738

Pressure measuring instrument
Pneumatic type

-90 kPa to < 0 kPa

0 kPa to 200 kPa

> 200 kPa to 1 000 kPa

> 1 000 kPa to 3 400 kPa
Hydraulic type

0 kPa to 20 684 kPa

> 20 684 kPa to 34 500 kPa

> 34 500 kPa to 70 000 kPa

Spring balance
200 g to 60 kg

0.15 kPa
0.2 kPa
1 kPa
2 kPa

12 kPa
15 kPa
50 kPa

In-house method :
WI-PGVAQO by comparison
with pressure module
based on DKD R 6-1

In-house method :
WI-BLWO based on
UKAS LAB 14 : 2015

* Ay lunduau (=) A

Y =

JEAUANILTDNUUTZINAL 95 %
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4. 17a (9) Electronic balance In-house method :
1 mgto20¢ 0.58 mg WI-BLWO based on
>20¢to60¢ 0.60 mg UKAS LAB 14 : 2015
>60¢to80¢ 0.62 mg
>80 ¢to 100 ¢ 0.64 mg
> 100 ¢ to 200 ¢ 0.78 mg
> 200 g to 500 ¢ 2.0 mg
> 500 ¢ to 1 ke 55 mg
> 1 ke to 2 ke 8.2 mg
> 2 ke to 5 ke 21 mg
> 5 ke to 10 kg 50 mg
> 10 kg to 20 kg 90 mg
> 20 kg to 200 kg 21 g
> 200 kg to 500 kg 43 g

T
[y A

* aanulinuuay (+) NseauANULYauYsEUN 95 %

0N 2l JUN
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