FovpjuRns
oy
v

swazduauuuingluiusespsufjiinisaeuiiiou

# 20C088/0767

USEM sy andustu weida 91in
- = o o T v o v
W@UN 669/35 DUUNIYIUINY muafhuwj gLnaMIA NG JIMNINAIVAT

s GJ el
VUNBIEUNNSUsM  dauey 0294
anuamiesfting M oms O venaawdi O desn O ndeud

dA197M5aD UL

SIUMINITADUNYY

IAANANNNTNVDY
msasuIisuLarN1In*

38nsasuiivu

1. s

Conventional mass
Class F1
100 mg
200 mg
500 mg
1g
28
58
10 ¢
20¢
50
100 g
200 ¢
500¢
1 ke

16 pg
20 psg

25 pg
30 ps
40 pg
50 g
60 pg
80 pg
0.10 me
0.16 mg
0.30 mg
0.80 meg
1.6 mg

In-house method :
SCAL.WI.002

based on OIML R111 -1
Annex C, 2004 (E)
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1. W74 (fi)

Conventional mass (Cont.)

Class F2
50 mg
100 mg
200 mg
500 me
18
i
5¢
10¢
20¢
50 ¢
100 ¢
200 ¢
500 g
1 ke
2 ke

Class M,
5 ke
10 ke
20 kg

40 pg
50 pg
60 pg
80 pg
0.10 me
0.12 mg
0.16 me
0.20 mg
0.25 mg
0.30 mg
0.50 mg
1.0 me
2.5 mg
5.0 mg
10 mg

0.08 ¢
0.16 ¢
0.30¢

In-house method :
SCAL.WI.002

based on OIML R 111-1,
Annex C, 2004 (E)
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1. 178 (D) Electronic balance In-house method :
Imgtob5g 24 pg SCAL.WI.001 based on
>5¢to10¢ 26 pg UKAS LAB14 : 2015
>10gto 20 ¢ 33 pg
>20gtod0¢ 57 pg
>40¢to60¢g 77 pg
>60¢to80¢ 0.11 me
>80¢to 100 ¢ 0.12 mg
> 100 ¢ to 200 ¢ 0.24 meg
> 200 ¢to 500 ¢ 1.5 mg
> 500 ¢to1kg 2.0 mg
>1kgto2kg 3.1 mg
> 2 kg to 5 ke 7.2 mg
> 5 ke to 10 ke 0.14 ¢
> 10 ke to 30 ke 0.21¢g
> 30 kg to 500 kg 17 g
Spring balance In-house method :
1 mg to 500 g 17¢ SCAL.WI.001 based on
>500 g to 1 ke 4.1¢ UKAS LAB14 : 2015
>1keto7 ke 17 ¢
> 7 kg to 60 ke 0.17 ke
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2. \all Piston pipette In-house method :
10 pl to 20 pt 0.063 pl SCAL.WI.007 based on
> 20 pl to 25 pl 0.068 pl ISO 8655 - 6 : 2002 E
> 25 pl to 50 pl 0.071 pl
> 50 ul to 100 pl 0.11 pl
> 100 pl to 200 pl 0.15 pl
> 200 pl to 500 pl 0.18 pl
> 500 pl to 1 000 pl 0.26 pl
> 1 000 pl to 5 000 pl 0.62 pl
> 5000 pl to 10 000 pl 0.85 pl

Piston burette In-house method :
1cm?to 10 cm? 0.001 3 cm? SCAL.WI.068 based on
> 10 cm’ to 25 cm® 0.001 8 cm? ISO 8655 - 6 : 2002 E
> 25 cm’ to 50 cm’ 0.003 1 cm’

Dispenser In-house method :
1cm’to 2 cm’ 0.001 2cm? SCAL.WI.067 based on
>2cm’to 5 cm? 0.001 4 cm?® ISO 8655 - 6 : 2002 E
> 5¢m’ to 10 cm?® 0.002 2 cm?
> 10 cm’ to 20 cm’ 0.002 8 cm?
> 20 cm® to 25 ¢cm® 0.003 1 cm?
> 25 cm® to 30 cm’® 0.003 3 cm®
> 30 cm® to 50 cm’ 0.004 9 cm?
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2.0l (5iD) Burette ASTM E542-01
5cm’ 0.009 3 cm?
>5cm’to 10 cm? 0.009 6 cm?
> 10 cm? to 25 cm? 0.010 cm?®
> 25 cm?® to 50 cm?® 0.012 cm?
Measuring pipette ASTM E542-01
0.1cm’to 1 cm?® 0.002 5 cm?
>1cmto 5 cm? 0.003 6 cm?
>5cm’to 10 cm? 0.003 7 cm?
> 10 cm?® to 20 cm? 0.008 8 cm®
> 20 cm® to 30 cm? 0.009 3 cm?®
> 30 cm® to 50 cm? 0.011 cm®
2. \pd (79) Volumetric pipette ASTM E542-01
1cm? 0.002 5 cm’
261 0.002 5 cm?
3 cm? 0.002 5 cm?
4 cm? 0.002 5 cm?
5cm’ 0.002 5 cm?
6 cm® 0.002 7 cm?
7cm? 0.002 8 cm?
8 cm’ 0.003 8 cm®
9 cm? 0.003 8 cm?
10 cm? 0.003 8 cm®
15 cm? 0.006 2 cm?
20 cm® 0.006 5 cm?
25 cm? 0.006 6 cm?
50 ¢cm?® 0.011 cm?
100 cm? 0.018 cm?

1 o < ) a
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2. 1ail (fo) Volumetric flask ASTM E542-01
10 em® 0.006 1 cm?
20 cm? 0.006 5 cm?
25 cm?® 0.006 6 cm®
50 cm?® 0.012 cm?
100 cm?® 0.019 cm’
200 cm? 0.030 cm?
250 cm? 0.037 cm?
500 cm? 0.066 cm?
1 000 cm?® 0.13 cm?
2 000 cm® 0.27 cm?
Graduated Cylinder ASTM E542-01
5 cm?® to 50 cm?® 0.032 cm?
> 50 cm® to 100 cm? 0.049 cm?
> 100 cm” to 250 cm? 0.053 cm?®
> 250 cm? to 500 cm? 0.11 cm®
> 500 cm® to 1 000 cm? 0.15 cm?
> 1 000 cm? to 2 000 cm?® 0.27 cm®
* denulaiutiuou (+) fissfuaudasulssunn 95%
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2. 1Al (si9) pH meter
DC voltage In-house method :
-177.48 mvV 0.17 mV SCAL.WI.008 based on
0.00 mv 0.13 mV direct measurement by
177.48 mV 0.17 mV using standard voltage
calibrator
Nominal pH ' In-house method :
4 0.008 5 pH SCAL.WI.008 based on
7 0.013 pH direct measurement by
10 0.036 pH using certified reference
material (CRM)
Conductivity meter In-house method :
Nominal 147 pS/cm 1.5 pS/ecm SCAL.WI.062 based on
Nominal 1 413 pS/cm 4.4 pS/cm direct measurement by
Nominal 12.8 mS/cm - 0.13 mS/cm using certified reference
material (CRM)
* fnenalaiuiiuey (+) Asedumnudeiulszana 95% l=
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3.9umni Temperature indicator with In-house method :
sensor SCAL.WI.011, 070 by
Resistance thermometer comparison technique
-50 °C to < -30 °C 0:33°C with standard thermometer
-30 °C to 150 °C 0.090 °C
Thermocouple type K In-house method :
-50 °C to < -30 °C 0.69 °C SCAL.WI.010, 026, 070 by
-30 °C to 150 °C 0.61°C comparison technique
> 150 °C to 200 °C 1.4 °C with standard thermometer
> 200 °C to 400 °C 179
> 400 °C to 600 °C BE
Thermocouple type T In-house method :
-50 °C to < -30 °C 0.41 °C SCAL.WI.010, 070 by
-30 °C to 100 °C 0.25°C comparison technigue
> 100 °C to 150 °C 0.28°C with standard themometer
Liquid in glass thermometer In-house method :
Total immersion SCAL.WI.015 by
-10 °C to 150 °C 0.31°C comparison technique
Partial immersion with standard thermometer
-10 °C to 150 °C 031°C
* gnalduduou () fisvduannaundasiudseanu 95% C=
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3.90umQil (Ag)

Dial Thermometer

.30 °C to 150 °C

Temperature controlled
enclosures

-30°C to 0 °C

> 0°C to 50 °C

> 50 °C to 150 °C

> 150 °C to 200 °C

Water Bath
5OCHS95 8¢

Autoclave
110 °C to 130 °C

Furnace
200 °C to 600 °C

0.59 °C

0.70 °C
0.38 °C
0.36 °C
0.41°C

0.14 °C

0.76 °C

21 °C

In-house method :

SCAL.WI.016 by
comparison technique
with standard themmometer

In-house method :
SCAL.WI.012 based on
GAL-20

In-hcuse method :
SCAL.WI.014 based on
ASTM E715 : 1980
(reapproved 2001)

In-house method :
SCALWI.013 based on
BS 2646 : 1993 (part 5)

In-house method :
SCAL.WI.043 by
comparison technique
with standard

thermometer

* aauluiuuou () AszauaudioiiUsEaI 95%
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3.90md (sg)

Electronic Thermo-Hygrometer

10.0 % to 30.0 %

> 30.0 % to 50.0 %
> 50.0 % to 70.0 %
> 70.0 % to 90.0 %

10 °Cto 40 °C

Infrared Thermometer
Emissivity = 0.95
35 °C to 200 °C

Temperature logger with
sensor
Resistance thermometer
-50 °C to < -30 °C
-30 °C to 150 °C

Thermocouple Type K
-50 °C to < -30 °C
-30 °C to 150 °C

Thermoceouple Type T
-50 °C to < -30 °C
-30 °C to 150 °C

1.5 %
1.7 %
1.9 %
2.0 %

0.46 °C

23 %

0.33 °C
0.090 °C

0.69 °C
0.61 °C

0.41 °C
0.28 °C

In-house method :
SCALWI.017 by
comparison with relative
humidity/temperature
standard @ temperature

25 °C

In-house method :
SCAL.WI.069 by

direct measurement with
Infrared calibrator

In-house method.;

SCAL.WI.011, 070 by
comparison technique
with standard
thermometer

In-house method :
SCAL.WI.010, 070 by
comparison technigue
with standard
thermometer

In-house method :
SCAL.WI.010, 070 by
compariscn technigue
with standard

thermometer
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436 Micrometer caliper for In-house method :
external measurement SCAL.WI.019 based on
0 mm to 25 mm 0.90 pm JIS B 7502-1994
> 25 mm to 50 mm 1.6 um
Micrometer caliper for In-house method :
internal measurement SCAL.WI.035 based on
5 mm to 20 mm 1.5 pm JIS B 7502-1994
> 20 mm to 30 mm 1.6 um
Vernier caliper for external In-house method :
measurement SCAL.WI.018 based on
0 mm to 50 mm 13 um JIS B 7507-1993
> 50 mm to 150 mm 14 pm
> 150 mm to 200 mm 16 pm
> 200 mm to 300 mm 17 pm
Vernier caliper for internal In-house method :
measurement SCALWI.018 based on
0 mm to 50 mm 13 um JIS B 7507-1993
> 50 mm to 150 mm 14 pm
> 150 mm to 200 mm 16 pm
> 200 mm to 300 mm 17 pm
Thickness Gauge In-house method :
0 mm to 10 mm 0.65 pm SCAL.WI.020 by direct
> 10 mm to 25 mm 59 um measurement with
gauge block

* Ananuliutuay (+) s
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5.nafmans Pressure measuring instrument In-house method :
SCALWI.021 based on
Gauge pressure (P,) BS EN 837-1: 1998
0 MPa to 2 MPa 2.0 kPa Pressure medium : air
0 MPa to 70 MPa 0.29 MPa Pressure medium : oil ,
water
6.1l Centrifuge In-house method :
1 000 r/m to 13 000 r/m 2.0 r/m SCAL.WI.009 based on

Measuring instrument
DC voltage

0 mV to 100 mV
> 100 mV to 300 mV
>300Vto3V
>3Vto30V
> 30V to 300 V
> 300V to 1000V

AC voltage

@ 45 Hz to 1 kHz
0 mV to 100 mv
> 100 mV to 300 mV
>300Vto3V
>3Vto30V
> 30V to 300V
> 300 V to 750 V

47 pvV/V + 3.0 pv
a7 PNV + 6.5 PV
a0 PV + 60 pV
40 VAV + 0.60 mV
a5 pVN + 6.0 mv
45 VAV + 60 mV

0.24 mV/V + 0.020 mV
0.24 mV/V + 0.020 mV
0.24 mV/V + 0.20 mV
0.2 mV/V + 2.0 mv
0.39 mV/V + 20 mV
0.39 mV/V + 100 mv

direct measurement by
digital tachometer

In-house method :
SCAL.WI.055 by direct
measurement with

multi-product calibrator

* eauliduau (+) AsgAuanudaiuyseain 95%
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6.1 (m9)

Measuring instrument (Cont.)

DC Current
>0 mAto 10 mA
> 10 mA to 30 mA
> 30 mA to 100 mA
> 100 mAto 10 A
AC Current
@ 45 Hz to 1 kHz
>0 mAto 10 mA
> 10 mA to 30 mA
> 30 mA to 100 mA
> 100 mA to 10 A

Resistance
>0Qto 100 Q
> 100 © to 300 Q
> 300 @ to 3 kQ
> 3 kQ to 30 k@
> 30 kQ to 300 kQ
> 300 kQ to 3 MQ
> 3 MQ to 30 MQ
> 30 MQ to 300 MQ

Frequency
@003Vto3V
10 Hz to 500 Hz
> 500 Hz to 10 kHz
> 10 kHz to 100 kHz

80 pA/A + 0.5 pA

80 pA/A + 1.0 pA

80 pA/A + 7.0 YA
0.47 mA/A + 3.0 mA

0.32 mA/A + 3.0 A
0.32 mA/A + 3.0 pA
0.32 mA/A + 30 pA
0.78 mA/A + 3.0 mA

70 p/Q + 20 mQ
70 pQ/Q + 20 mQ
70 u/Q + 0.20 Q
TOp/Q+20Q
95 uQ/Q + 20.0 @
0.12 mQ/Q + 0.20 kQ
0.78 mQ/Q + 3.0 kQ
3.9 m@/Q + 0.30 MQ

20 yHz/Hz + 0.05 Hz
20 pHz/Hz + 0.10 Hz
20 pHz/Hz + 1.0 Hz

In-house method :
SCAL.WI.055 by direct
measurement with

multi-product calibrator

] o a4 W Y
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6.19H (@)

Measuring instrument (Cont.)

OC Clamp
>0Ato 20 A
>20 Ato 50 A
> 50 A to 200 A
> 200 A to 400 A
> 400 A to 500 A
> 500 Ato 1000 A

AC Clamp

@45 Hz to 1 kHz
>0Ato20A
>20Ato 50 A
> 50 Ato 200 A
> 200 A to 400 A
> 400 A to 500 A
> 500 A to 1000 A

58 mA/A + 0.50 A
58 mA/A + 0.50 A
58mA/A+1.0A
58 mA/A + 1.0 A
58mA/A+10A
58mA/A+ 10A

6.5 mA/A + 0.30 A
6.5 mA/A + 0.30 A
6.5 MA/A + 1.2 A
6.5 mMA/A + 1.2 A
6.5 mMA/A+ 1.2 A
6.6 mMA/A + 1.2 A

In-house method :
SCAL.WI.055 by direct
measurement with
multi-product calibrator
and 50 turn current coil

In-house method :
SCAL.WI.055 by direct
measuremenf with
multi-product calibrator

and 50 turn current coil

]
=
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1, w74 Electronic balance In-house method :
Imeto5e 24 pg SCAL.WI.001 based on
>5¢t0o10¢ 26 g UKAS LAB 14 : 2015
>10gto 20 ¢ 33 pe
>20gtod0¢ 57 pe
>40¢to 60 ¢ 77 pg
>60gto80¢ 0.11 mg
>80¢to 100 ¢ 0.12 mg
> 100 ¢ to 200 ¢ 0.24 meg
> 200 ¢ 10 500 ¢ 1.5 me
>500¢to ke 2.0 mg
>1keto 2 kg 3.1 mg
> 2 kg to 5 kg 7.2 mg
> 5 ke to 10kg 0.14 ¢
> 10 kg to 30 ke 0.21¢
> 30 kg to 500 ke 17 ¢
Spring balance In-house method :
1 mg to 500 ¢ 1.7¢ SCALWI.001 based on
> 500 g to 1 kg 4.1 g UKAS LAB 14 : 2015
> 1kgto 7 kg 17 ¢
> 7 ke to 60 kg 0.17 kg
* fnanildutdueu (+) fissdumndeliulssunn 95% ez
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2.gumiil

Temperature indicator with
sensor
Resistance thermometer
-50 °C to < -30 °C
-30 °C to 150 °C

Thermocouple Type K
-50 °C to < -30 °C
-30 °C to 150 °C
> 150 °C to 200 °C
> 200 °C to 400 °C
> 400 °C to 600 °C

Thermocouple Type T
-50 °C to < -30 °C
30 °C to 100 °C
> 100 °C to 150 °C

Dial Thermometer
-30 °C to 150 °C

0.33 °C
0.090 °C

0.69 °C
0.61 °C
14 %€
1.7°C
27 ¢

0.41 °c
0.25 °C
0.28 °C

0.59 °C

In-house method :
SCAL.WI.011, 070 by
comparison technigue
with standard thermometer

In-house method :
SCAL.WI.010, 026, 070 by
comparison technigue

with standard thermometer

In-house method :
SCAL.WL010, 070 by
comparison technique

with standard thermometer

In-house method :
SCAL.WI.016 by
comparison technique
with standard

thermometer

] T oS W - W
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2.90madl (Me) | Temperature controlled . In-house method :

enclosures SCAL.WI.012 based on
-30°Cto 0 °C 0.70 °C GAL-20
> 0°C to 50 °C 0.38 °C
> 50 °C to 150 °C 0.36 °C
> 150 °C to 200 °C 0.41 °C

Water Bath ' In-house method :
5°C to 95 °C 0.14 °C SCAL.WI.014 based cn

ASTM E715 : 1980
(reapproved 2001)

Autoclave : In-house method :
110 °C to 130 °C 0.76 °C SCAL.WI.013 based on
BS 2646 : 1993 (part 5)

Furnace In-house method :
200 °C to:600 =C 27°9€ SCAL.WI.043 by
comparison technigue
with standard
thermometer
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2.90mqil (sig)

32.naAans

Temperature logger with
sensor
Resistance thermometer
-50 °C to < -30 °C
-30°°C to 150°C

Thermocouple Type K
-50 °C to < -30 °C
-30 °C to 150 °C

Thermocouple Type T
-50 °C to < -30 °C
-30 °C to 150 °C

Pressure measuring instrument

Gauge pressure (Pe)
0 MPa to 2 MPa
0 MPa to 70 MPa

0.33 °C
0.090 °C

0.69 °C
0.61 °C

0.41 °C
0.28 °C

2.0 kPa
0.29 MPa

In-house method :

SCAL.WI.011, 070 by
comparison technique
with standard

thermometer

In-house method :
SCAL.WI.010, 070 by
comparison technique
with standard

thermometer

In-house method :
SCALWI.010, 070 by
comparison technique
with standard
thermometer

In-house method :
SCALWI.021 based on
BS EN 837-1: 1998
Pressure medium : air
Pressure medium : oil ,

water
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4, \All pH meter
DC voltage In-house method :
-177.48 mV 0.17 mV SCAL.WI.008 based on
0.00 mV 0.13 mv direct measurement by
177.48 mv 0.17 mV using standard voltage
calibrator
Nominal pH In-house method :
4 0.008 5 pH SCAL.WI.008 based on
7 0.013 pH direct measurement by
10 0.036 pH using certified reference
material (CRM)
Conductivity meter In-house method :
Nominal 147 pS/cm 1.5 pS/cm SCAL.WI.062 based on
Nominal 1 413 pS/cm 4.4 pS/cm direct measurement by
Nominal 12.8 mS/cm 0.13 mS/cm using certified reference
material (CRM)
Spectrophotometer In-house method :
Wavelength SCAL WIL.060 based on
Holmium filter ASTM £275-08
Nominal 241 nm 0.18 nm
Nominal 279 nm 0.18 nm
Nominal 287 nm 0.18 nm
Nominal 334 nm 0.18 nm
Nominal 361 nm 0.18 nm
Nominal 418 nm 0.18 nm
Nominal 446 nm 0.18 nm

L
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4. \pil (viD) Spectrophotometer (Cont.) In-house method :
Wavelength (Cont) SCAL.WI.060 based on

Holmium filter ASTM E275-08
Nominal 453 nm 0.18 nm
Nominal 460 nm 0.18 nm
Nominal 536 nm 0.18 nm
Nominal 637 nm 0.18 nm

Didymium filter
Nominal 431 nm 0.18 nm
Nominal 472 nm 0.18 nm
Nominal 513 nm 0.18 nm
Nominal 528 nm 0.18 nm
Nominal 573 nm 0.18 nm
Nominal 585 nm 0.18 nm
Nominal 684 nm 0.18 nm
Nominal 740 nm 0.18 nm
Nominal 748 nm 0.18 nm
Nominal 807 nm 0.18 nm
Nominal 879 nm 0.18 nm

Photometric In-house method :

At 235 nm SCALWIL060 based on
0.00 A 0.007 5 A ASTM E275-08
0.75 A 0.007 5 A

At 257 nm
0.00 A 0.007 5 A
0.87 A 0.0075A
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4. 1ol (ma) Spectrophotometer (cont.)
Photometric (cont.) In-house method :

At 313 nm SCAL.WI.060 based on
0.00 A 0.007 5 A ASTM E275-08
0.30 A 0.007 5 A

At 350 nm
0.00 A 0.0075A
0.65 A 0.007 5 A

At 440 nm
0.00 A 0.004 2 A
0.57 A 0.004 2 A
1.03 A 0.004 2 A
2.06 A 0.009 0 A

At 465 nm
0.00 A 0.004 2 A
053 A 0.004 2 A
0.92 A 0.004 2 A
191 A 0.009 0 A

At 546.1 nm
0.00 A 0.004 2 A
053 A 0.004 2 A
1.00 A 0.004 2 A
193 A 0.009 0 A
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4. \ail (D) Spectrophotometer (cont.) In-house method :
Photometric (cont.) SCAL.WI.060 based on
At 590 nm ASTM E275-08
0.00 A 0.004 2 A
0.56 A 0.004 2 A
1.08 A 0.004 2 A
193 A 0.009 0 A
At 635 nm
0.00 A 0.004 2 A
057 A 0.004 2 A
1.05 A 0.004 2 A
1.86 A 0.0080 A
5. Iyl Centrifuge In-house method :
1000 r/m to 13 000 r/m 2.0 r/m SCAL.WI.009 based on

direct measurement by
digital tachometer
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