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F188LEAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaaa? 22-LB0014 THAILAND
(Certification no. 22-LB0014)
YoreaUfuRng USE A3ada ANAWSTUY Iwaduaunweaiia 4119
(Laboratory Name) (Crystal Calibration Sales and Service Company Limited)
RUBLAVNITSUTDIN g@ouLigu 0260
(Accreditation No.) (Calibration 0260)
atuil 02 PONWIRUATUN 7 sanaw 2564 893U 13 qunug 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounmiesUjdins M ans O venaawi O $aasm O wrdeud O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U1N19 - %@V”I’Nll?ﬁ']ll’ﬁﬂ%@ﬁ e -
~ FYNTADUNYU - o . A0NFFDUMNYU
doumsy (Parameter) MIADUMEULAZ NN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. 478 Electronic Balance In-house method :
(1. Mass) 1mgto10g 0.10 mg CWI-B-01 based on
>10¢to50¢ 0.12 mg UKAS LAB 14
>50¢to 100 ¢ 0.17 mg
> 100 g to 200 ¢ 0.30 mg
>200¢to 400 ¢ 1.5 mg
> 400 g to 500 ¢ 1.9 mg
> 500 ¢ to 2 ke 11 mg
> 2 kg to 4 kg 14 mg
> 4 kg to 6 kg 19 mg
> 6 kg to 30 kg 0.13 ¢
> 30 kg to 60 kg 44¢
> 60 kg to 150 kg 10 ¢

* anenuliudueu (+) NszsuaudnulsyaInu 95 %
waziinnunueduluauenasIvIn1siEaed IRANNAILITIVRINISABUEULAEN1TIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁfﬂmumngﬂuwamﬁmﬁqmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

Tususesaan 22-LB0014 THALAND
(Certification no. 22-LB0014)
adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570
(Issue No. 02) (valid from) (7" Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
197019 = %mmmawmsmaq e ~
~ I1YNNTEULNYU - . I0NFFDUNEU
doumay (Parameter) MIFBUMBULAZNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. 17a (si) Convention mass In-House Method :
(1. Mass (Cont.)) Class F; CWI-M-01 based on
1 mg 6.0 ug OIML R111-1: 2004
2 mg 6.0 pg
5 mg 6.0 pg
10 mg 8.0 pg
20 mg 10 pg
50 mg 12 pg
100 mg 16 pg
200 mg 20 psg
500 mg 25 pg
lg 30 g
20 40 pg
58 50 pg
10 ¢ 60 pg
20 ¢ 80 psg
50 ¢ 0.10 mg
100 ¢ 0.16 mg
200 ¢ 0.30 mg
500 ¢ 0.80 mg
1 ke 1.6 mg
* aauldutueu (+) NseauanudatuusEanu 95 %
= I a = a P [
LLazllﬂ'J’]m/ill’]EJLUUVLUG]’]NLE]ﬂﬂ’]'S'JSU’lﬂ’]ﬁLﬁ’EN YAAIMUAIUITNVDINTADULNYULAENNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 2/18



F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

THAILAND

adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1011 - YAANUENTOVD - -
- FIYNTABUNYU - . AOMIABUBU
aguLgy (Parameter) ANIAIUMBULAENIIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. 178 (¢9) Convention mass (Cont.)
(1. Mass (Cont.)) Class F,
2 kg 10 mg
5 kg 25 mg
10 ke 50 mg
20 kg 100 mg
Conventional mass
1 mgto5mg 6.0 pg
> 5 mg to 10 mg 8.0 yg
> 10 mg to 20 mg 10 pg
> 20 mg to 50 mg 12 pg
> 50 mg to 100 mg 16 ug
> 100 mg to 200 mg 20 pg
> 200 mg to 500 mg 25 pg
>500mgtolg 30 psg
>1lgto2g 40 pg
>2¢tob5g 50 pg
>5¢gto10¢g 60 pg
>10¢to20¢ 80 ug
>20gto50¢ 0.10 mg

In-House Method :
CWI-M-01 based on
OIML R111-1: 2004

* anenuliudueu (+) NszsuanudindulszaIn 95 %

LLﬁ%ﬁﬂ?’mﬁﬂﬂﬁJL{JUVLUG]’]ZJLE]ﬂﬂ’l'ﬁeJSU’m'ﬁL%EN YAANMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

W7 3/18




F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS
(Scope of Accreditation for Calibration)

TuSuseaaa? 22-LB0014 THAILAND
(Certification no. 22-LB0014)
adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U1N19 - %mmmmmamaa e -
~ I1YNNTEULNYU - . I0NFFDUNEU
doumey (Parameter) MIABUMBULAZ NN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. wa (o) Convention mass (Cont.) In-House Method :
(1. Mass (Cont.)) Conventional mass (Cont.) CWI-M-01 based on
> 50 ¢to 100 ¢ 0.16 mg OIML R111-1: 2004
> 100 g to 200 ¢ 0.30 mg
> 200 ¢ to 500 ¢ 1.5 mg
> 500 ¢ to 1 ke 2.0 mg
> 1 ke to 2 ke 57 mg
> 2 ke to 5 ke 15 mg
> 5 ke to 10 kg 30 mg
> 10 kg to 20 kg 50 mg
2. Qm‘ViQﬁ Digital Thermometer with Sensor In-House Method :
(2. Temperature) Thermocouple CWI-T-09 based on
Type J, K, E, N comparison with standard
-82 °C to 250 °C 0.60 °C thermometer
Type T
-82 °C to 150 °C 0.30 °C
> 150 °C to 200 °C 0.37 °C
> 200 °C to 250 °C 0.45 °C
* aanulaliniuey (+) NszAuANITRIUUSEUM 95 %
= I a = a P [
LLﬁ%ﬂJﬂ?’me’]EJLUUIUG]’]ZJLE]ﬂﬂ’]'ﬁ'JSU'lﬂ’]'ﬁLﬁ’EN YAAINUAINITOVDINTADULNBULALN5IA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

Winfi 4/18



Quun 02

F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

2ONLVAIWAIUN 7 natAu 2564

THAILAND

fedun 13 nuawus 2570

(Issue No. 02) (Valid from) (7tthct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuiins M ans O wenaowd O $ap512 O wdeun O varwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
197019 - YAANUENTOVD e 4
- FYNIFUNYU = v, I5NTEDUNYU
doumay (Parameter) MIHBUMBURAZNTTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. unil (o)
2. Temperature (Cont.))

Digital Thermometer with Sensor
(Cont.)
Resistance thermometer
-82 °C to -50 °C
> -50 °C to 250 °C

Temperature Data logger with sensor
Resistance thermometer
-82 °C to -50 °C
> -50 °C to 150 °C
> 150 °C to 200 °C
> 200 °C to 250 °C

Dial Thermometer
-30 °C to 100 °C
100 °C to 200 °C

0.060 °C
0.040 °C

0.060 °C
0.050 °C
0.060 °C
0.070 °C

0.60 °C
1.2 °C

In-House Method :
CWI-T-09 based on
comparison with standard

thermometer

In-House Method : CWI-T-13
based on comparison with

standard thermometer

* anenuliudueu (+) NszsuanudindulszaIn 95 %

LLﬁ%ﬁﬂ?’mﬁﬂﬂﬁJL{JUVLUG]’]ZJLE]ﬂﬂ’l'ﬁeJSU’m'ﬁL%EN YAANMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH dNNUINATH NGRS UNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

v o
NUIMN

5/18




Quun 02

F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

2ONLVAIWAIUN 7 natAu 2564

THAILAND

fedun 13 nuawus 2570

(Issue No. 02) (Valid from) (7tthct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuiins M ans O wenaowd O $ap512 O wdeun O varwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
197019 - YAANUENTOVD e 4
- FYNIFUNYU = v, I5NTEDUNYU
doumay (Parameter) MIHBUMBURAZNTTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. gunil (o)
2. Temperature (Cont.))

Liquid in Glass Thermometer

Total immersion

In-House Method :
CWI-T-23 based on

-30 °C to 90 °C 0.10 °C comparison with
> 90 °C to 150 °C 0.15 °C standard thermometer
> 150 °C to 200 °C 0.25 °C
Partial immersion
-30 °C to 250 °C 0.25 °C
Liquid in Glass Thermometer for In-House Method :
Retort and pipe CWI-T-21 based on
Type Straight comparison with standard
> 75°Cto 135 °C 0.35 °C thermometer

* anenuliudueu (+) NszsuanudindulszaIn 95 %
waziinnunueduluauenasIvIn1siEaed IRANNAILITIVRINISABUEULAEN1TIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 6/18



F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

Tususesawi 22-LB0014 THAILAND
(Certification no. 22-LB0014)

adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570

(Issue No. 02) (valid from) (7" Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))

gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

197019 = %mmmmmamaa e ~
~ I1YNNTEULNYU - . I0NFFDUNEU
doumay (Parameter) MIFBUMBULAZNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)

2. Qm‘wg:ﬁ (%®) | Electronic Thermo-Hygrometer In-house method :

2. Temperature (Cont.))  Temperature CWI-H-01 by comparison
-40°Cto 0°C 0.40 °C Chilled mirror Hygrometer/
>0°Cto 75 °C 0.30 °C Standard thermometer in

Relative Humidity humidity/temperature
@ 20°C chamber
> 35 % to 50 % 1.2 %RH
> 50 % to 65 % 1.4 %RH
> 65 % to 80 % 1.8 %RH
> 80 % to 90 % 2.1 %RH
@ 23°C
> 35 % to 50 % 1.2 %RH
> 50 % to 65 % 1.4 %RH
> 65 % to 80 % 1.8 %RH
> 80 % to 90 % 2.1 %RH
@ 25°C
> 25 % to 50 % 1.2 %RH
> 50 % to 65 % 1.4 %RH
> 65 % to 80 % 1.8 %RH
> 80 % to 90 % 2.1 %RH
* aauldutueu (+) NseauanudatuusEanu 95 %
= I a = a P [
LLﬁ%llﬂ'J’]m/m’]EJLIJMVLUGHZJLE]ﬂﬂ’]'i'JSU’]ﬂ’l'ﬁL‘ﬁE]\‘i YAAIMUAIUITNVDINTADULNYULAENNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

Winf 7/18



F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0014

(Certification

al

Quun 02

2ONLVAIWAIUN 7 natAu 2564

no. 22-LB0014)

THAILAND

fedun 13 nuawus 2570

(Issue No. 02) (Valid from) (7tthct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuiins M ans O wenaowd O $ap512 O wdeun O varwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
197019 - YAANUENTOVD e 4
- FYNIFUNYU = v, I5NTEDUNYU
doumay (Parameter) MIHBUMBURAZNTTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. gunil (o)
2. Temperature (Cont.))

Mechanical Thermo-Hygrometer
Temperature
0°Ctod5°C
Relative Humidity
@ 25°C
> 25 % to 90 %

3. AUAY

(3. Pressure)

Pressure measuring instrument
Gauge pressure, Pe
-89.0 kPa to 2 000 kPa

4. lnlin

(4. Electronic)

Quartz Stop watch
Quartz time base oscillator
32 768 (= 2"°) Hz

0.70 °C

2.5 %RH

1.5 kPa

1.5 uHz/Hz

In-house method :
CWI-H-01 by comparison
Chilled mirror Hygrometer/
Standard thermometer in
humidity/temperature

chamber

In-house method : CWI-P-01
based on DKD R6-1

Pressure medium : dry air

In-house method : CWI-E-01
Direct measurement with

universal frequency counter

* anenuliudueu (+) NszsuanudindulszaIn 95 %

LLﬁ%ﬁﬂ?’mﬁﬂﬂﬁJL{JUVLUG]’]ZJLE]ﬂﬂ’l'ﬁeJSU’m'ﬁL%EN YAANMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

winfi 8/18




F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

QuUN 2ONLVAIWAIUN 7 natAu 2564

THAILAND

02 q fedun 13 nuawus 2570
(Issue No. 02) (Valid from) (7" Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKININP] - YAANUENTOVD e 4
~ FYNIFUNYU - . I5NTEDUNYU
doumay (Parameter) MIHBUMBURAZNTTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5. 1Al pH meter In-house method : CWI-C-02
(5. Chemical) DC voltage based on direct
-414.1 mV to 414.1 mV 0.065 mV measurement using
Nominal pH standard voltage calibrator
il 0.006 5 pH and certified reference
7 0.006 5 pH material (CRM)
10 0.006 5 pH
Conductivity meter In-house method : CWI-C-03
Nominal conductivity based on direct
25 uS/cm 0.25 uS/cm measurement using
84 pS/cm 1.2 uS/cm certified reference material
147 uS/cm 2.0 puS/cm (CRM)
1413 pS/cm 11 pS/cm
12.880 mS/cm 0.10 mS/cm
111.3 mS/cm 0.90 mS/cm
* A liuiueu (+) NisgAuanudiosiulszaa 95 %
= I a = a P [
LLﬁ%ﬂJﬂ’J’]lWTlI’]EJLUUVLUG]’]ZJLE]ﬂﬂ’]YJSU’lﬂ'ﬁLﬁ'EN YAANUFIUITOVDINTADULNEULLALN15IR (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

W7 9/18




F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

THAILAND

adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1011 - YAANUENTOVD - -
- FIYNTABUNYU - . AOMIABUBU
aguLgy (Parameter) ANIAIUMBULAENIIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

6. Usuns
(6. Volume)

Piston pipette
0.1 pt
> 0.1 ulto 2 ul
> 2 plto 10 pl
> 10 pl to 100 pl
> 100 ul to 500 pl
> 500 ul to 1 000 pl
> 1000 pl to 2 500 pl
> 2 500 pl to 5 000 pl
> 5000 pl to 10 000 pt

Burette
5 ml
>5mlto 10 ml
> 10 ml to 25 ml
> 25 ml to 50 ml

In-house method :
CWI-V-01 based on ISO
8655 : 2002 part 2, 6

0.013 ul
0.013 pl
0.014 pl
0.064 ul
0.14 ul
0.30 pl
0.80 pl
1.2 ul
4.0 pl

ASTM E542-01 (2012)
0.003 7 ml
0.003 9 ml
0.006 6 ml

0.011 ml

* anenuliudueu (+) NszsuanudindulszaIn 95 %

wardanuvnadulunnuenansivnisises IaAnuaLnsavesnsaauisuLaznTIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

wifi 10/18




F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

THAILAND

atufl 02 oonlifauAtudl 7 nanau 2564 fafudl 13 puawius 2570
(Issue No. 02) (valid from) (7" Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuiins M ans O venanwd O 425 O wdend O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mmj’]s SIYNTEB UMY Wmﬁf a’lmsmai FBMsaeudigu
dauLngu (Parameten NSFDUYIEURATNITIN® (Callbration Method)
(Field of Calibration) (Calibration and Measuremnent Capability®)
6. Usu1as (M@) | Cylinder ASTM E542-01 (2012)
(6. Volume (Cont.)) 5 ml 0.013 ml
> 5 mlto 10 ml 0.016 ml
> 10 ml to 25 ml 0.024 ml
> 25 ml to 50 ml 0.031 ml
> 50 ml to 100 ml 0.049 ml
> 100 ml to 250 ml 0.060 ml
> 250 ml to 500 ml 0.084 ml
> 500 ml to 1 000 ml 0.15 ml
> 1 000 ml to 2 000 ml 0.27 ml
Measuring pipette ASTM E542-01 (2012)
0.1 mlto 2 ml 0.002 5 ml
>2mlto 5 ml 0.002 5 ml
> 5 mlto 10 ml 0.003 9 ml
> 10 ml to 20 ml 0.006 5 ml
> 20 ml to 25 ml 0.006 7 ml
> 25 ml to 50 ml 0.011 ml
* anaalaluyuoy (+) fiszduaudesiuuszann 95 %
warflnnumnadulumuenaisivnnmsdes farnuaunsavesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

widi 11/18




F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

TuSusonandl 22-LB0014 THAILAND
(Certification no. 22-LB0014)
adun 02 PoNARILATUN 7 fanaw 2564 fedun 13 nuawus 2570
(Issue No. 02) (Valid from) (7" Oct 2564 (2021) (Until) (13" Feb 2570 (2027))
aounwiesujuiins M ans O wonaowsi O 4aeasm O wdeui O wanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U1N19 - %mmmmmsmaa e -
~ FYNTADUNYU - . 0NFFDUMNYU
aguLgy (Parameter) ANIAIUMBULAENIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. U313 (@) | Volumetric flask ASTM E542-01 (2012)
(6. Volume (Cont.)) 1 ml 0.005 8 ml
2 ml 0.005 8 ml
5ml 0.005 9 ml
10 ml 0.006 3 ml
20 ml 0.006 3 ml
25 ml 0.006 5 ml
50 ml 0.011 ml
100 ml 0.018 ml
200 ml 0.029 ml
250 ml 0.036 ml
500 ml 0.065 ml
1 000 ml 0.13 ml
2 000 ml 0.25 ml

* anenuliudueu (+) NszsuanudindulszaIn 95 %
waziinnunueduluauenasIvIn1siEaed IRANNAILITIVRINISABUEULAEN1TIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LLREAF1V LA YaUYIElUTUTRITRIUHURNS

(Scope of Accreditation for Calibration)

Tususeuaudi 22-LB0014 THAILAND
(Certification no. 22-LB0014)
atufl 02 oonlifauAtudl 7 nanau 2564 fafudl 13 puawius 2570
(Issue No. 02) (valid from) (7" Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuiins M ans O venanwd O 425 O wdend O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mmj’]s $1UATEOUTIYY Wmﬁf a’lmsmai AWMIERUTIYY
douLiigy Parometen) MY ULIEULaENTIn® Calioration Method)

(Field of Calibration) (Calibration and Measuremnent Capability®)
6. Usu1as (M@) | Volumetric pipette ASTM E542-01 (2012)
(6. Volume (Cont.)) 0.5 ml 0.002 5 ml

1 ml 0.002 5 ml

2 ml 0.002 5 ml

3 ml 0.002 5 ml

4 ml 0.002 5 ml

5ml 0.002 6 ml

6 ml 0.003 9 ml

7 ml 0.003 9 ml

8 ml 0.003 9 ml

9 ml 0.003 9 ml

10 ml 0.003 9 ml

15 ml 0.006 3 ml

20 ml 0.006 5 ml

25 ml 0.006 7 ml

30 ml 0.009 2 ml

50 ml 0.011 ml

100 ml 0.017 ml

* anaalaluyuoy (+) fiszduaudesiuuszann 95 %
warflnnumnadulumuenaisivnnmsdes farnuaunsavesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LEAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0014

(Certification no. 22-LB0014)

THAILAND

adun 02 PoNARILATUN 7 fanaw 2564 edun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuinis [ ans M wenaoudt O damsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1101 - YAANUENTOVD - -
- FIYNTABUNYU - . AOMIABUBU
aguLgy (Parameter) ANIAIUMBULAENIIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. 178
(1. Mass)

Electronic Balance
1 mgto 10 mg
> 10 mg to 20 mg
> 20 mg to 50 mg
> 50 mg to 100 mg
> 100 mg to 200 mg
> 200 mg to 500 mg
>500mgtolg
>lgto2g
>2¢gtobg
>5¢to10¢
>10gto20¢
>20¢gto50¢
>50¢to 100 ¢
> 100 gto 150 ¢
> 150 g to 200 ¢
> 200 ¢ to 400 ¢
> 400 ¢ to 500 ¢
> 500 g to 1 kg

3.0 pg
4.0 pg
5.0 g
6.2 Ug
6.8 pg
9.6 pg

12 pg

15 pg
20 pg

34 g

45 g

75 pg
0.16 mg
0.25 mg
0.30 mg
1.7 mg
1.9 mg
3.1 mg

In-House Method : CWI-B-01
based on UKAS LAB14

* anenuliudueu (+) Nszsuanudindulsyainu 95 %

wardanuvnadulunnuenansivnisises IaAnuaLnsavesnsaauisuLaznTIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH dNNUINATH NGRS UNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

winfi 14/18




F188LEAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

2ONLVAIWAIUN 7 natAu 2564

THAILAND

adun 02 q edun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuinis [ ans M wenaoudt O damsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A101N5 - YAANNEINTOVDY - -
- FYNITABDULVIYU - . FOMSADUMBU
ABULVIEU (Parameter) MIHOUMBULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. 17a (si)
(1. Mass (Cont.))

2. 9eunnd
q u

(2. Temperature)

Electronic Balance (Cont.)
> 1 ke to 2 ke
> 2 ke to 4 ke
> 4 ke to 6 ke
> 6 kg to 30 kg
> 30 kg to 60 kg
> 60 kg to 200 kg
> 200 kg to 300 kg
> 300 ke to 1 000 kg

Digital Thermometer with Sensor
Thermocouple

Type J, K, E, N
-30 °C to 250 °C

Type T
-30 °C to 250 °C

Resistance thermometer
-30 °C to 250 °C

5.5 mg
0.014 ¢
0.019 ¢
0.13 ¢
44 ¢
20¢
30 ¢
100 ¢

0.60 °C

0.45 °C

0.10 °C

In-House Method : CWI-B-01
based on UKAS LAB14

In-House Method :
CWI-T-09 based on
comparison with standard

thermometer

* anenuliudueu (+) Nszsuanudindulsyainu 95 %

wardanuvnadulunnuenansivnisises IaAnuaLnsavesnsaauisuLaznTIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH dNNUINATH NGRS UNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 15/18




F188LEAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

2ONLVAIWAIUN 7 natAu 2564

THAILAND

adun 02 q edun 13 nuawus 2570
(Issue No. 02) (Valid from) (7™ Oct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuinis [ ans M wenaoudt O damsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A101N5 - YAANNEINTOVDY - -
- FYNITABDULVIYU - . FOMSADUMBU
ABULVIEU (Parameter) MIHOUMBULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. gunil (o)
2. Temperature (Cont.))

Temperature Data logger with sensor

Resistance thermometer
-30 °C to 250 °C

Dial Thermometer
-30 °C to 100 °C
> 100 °C to 200 °C

Temperature Controlled
Enclosures
-80 °C to -30 °C
>-30°Cto 0°C
>0°Cto 110 °C
> 110 °C to 200 °C

Testing Liquid Bath
0 °C to 100 °C

0.10 °C

0.60 °C
1.2 °C

2.6 °C
0.35 °C
0.24 °C
0.65 °C

0.13 °C

In-House Method : CWI-T-09
based on comparison

with standard thermometer

In-House Method : CWI-T-13
based on comparison with

standard thermometer

TLAS G-20-1/02-08 (E)

In-house method : CWI-T-13
based on ASTM E715-80
(reapprove 2006)

* anenuliudueu (+) Nszsuanudindulsyainu 95 %

wardanuvnadulunnuenansivnisises IaAnuaLnsavesnsaauisuLaznTIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH dNNUINATH NGRS UNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

winfi 16/18




Quun 02

F188LEAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

al

2ONLVAIWAIUN 7 natAu 2564

THAILAND

edun 13 nuawus 2570

(Issue No. 02) (Valid from) (7tthct 2564 (2021)) (Unti) (13" Feb 2570 (2027))
aounwiesujuinis [ ans M wenaoudt O damsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENTOVD e -
- FYNIFUNYU = v, I5NTEDUNYU
doumay (Parameter) MIHBUMBURAZNTTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2. gunqdl (%9) | Autoclave In-House Method : CWI-T-12

2. Temperature (Cont.))

3. AUAU

(3. Pressure)

4. i

(4. Electronic)

110 °C to 130 °C

Liquid in Glass Thermometer for
Retort and pipe
Type Straight
> 75°Cto 135 °C

Pressure measuring instrument
Gauge pressure, Pe
-89.0 kPa to 2 000 kPa

Centrifuge & Rotor
100 r/min to 15 000 r/min

0.45 °C

0.35 °C

1.5 kPa

3.0 r/min

based on BS 2646
Part 5: 1993

In-House Method :
CWI-T-21 based on
comparison with standard

thermometer

In-house method : CWI-P-01
based on DKD R6-1

Pressure medium : dry air

In-house method : CWI-C-04
by direct measurement

with standard tachometer

* anenuliudueu (+) Nszsuanudindulsyainu 95 %

wardanuvnadulunnuenansivnisises IaAnuaLnsavesnsaauisuLaznTIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH dNNUINATH NGRS UNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 17/18




F188LEAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0014
(Certification no. 22-LB0014)

Quun 02 2ONLVAIWAIUN 7 natAu 2564

THAILAND

edun 13 nuawus 2570

(Issue No. 02) (Valid from) (7" Oct 2564 (2021) (Unti) (13" Feb 2570 (2027))
anunmiesUfjuins [ ans M wenanwd O 425 O wdend O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mm:m SIYNTEB UMY Wmﬁf a’lmsmai FBMsaeudigu
GRIVYIY) (Parameter) ANTABULNEULLAEN1TIN® (Calibration Method)
(Field of Calibration) (Calibration and Measuremnent Capability®)
5. 1Al pH meter In-house method : CWI-C-02
(5. Chemical) DC voltage based on direct
-414.1 mV to 414.1 mV 0.065 mV measurement using
Nominal pH standard voltage calibrator
il 0.007 0 pH and certified reference
7 0.007 0 pH material (CRM)
10 0.007 0 pH
Conductivity meter In-house method :
Nominal conductivity CWI-C-03 based on direct
84 uS/cm 1.2 pS/cm measurement using
147 pS/cm 2.0 pS/cm certified reference material
1413 pS/cm 11 pS/cm (CRM)
12.88 mS/cm 0.10 mS/cm
111.3 mS/cm 0.90 mS/cm

* anenuliudueu (+) Nszsuanudindulsyainu 95 %

LLﬁ%ﬁﬂ?’mﬁﬂﬂﬁJL{JUVLUG]’]ZJLE]ﬂﬂ’l'ﬁeJSU’m'ﬁL%EN YAANMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

winfi 18/18
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