F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

[

THAILAND

YeviaaUfuRng TP f5Aa Buwesiutunua walulad 9119
(Laboratory Name) ( Miracle International Technology Company Limited )
U d‘ =
RUYLAVNITIUIDIN goungu 0052
(Accreditation No.) (Calibration 0052)
atun 02 DONMAFILATUN 28 LUB8U W.A. 2566 f9ud 05 uns1AN W.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Until)  (05% January B.E. 2571 (2028)
anunmiiesUfjuins M anas O wonaawi O a5 [ wndeui O venwannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKINIP] - YAAMUAILNTOVD - -
- FYNIIFUNYU - 5y I5NTEDUNYU
GRAYUYAEAY ANTADUNY UKL AITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1 nslva

(1. Flow)

Quantity of fluid

Volume of liquid (water)
100 L to 120 L
500 [ to 600 |
1500 L to 1 600 |
2400 [ to 2 500 L
4400 ( to 4 500 (
(at flow rate 0.5 /min to

310 000 /min)

Volumetric flow rate with

Electrical output
(Freg/Pulse/mA)
05UVhtol Uh

>1 UVhtob5Uh

> 5 U/h to 10 /h

1.3 mUL
0.60 m/L
0.55 mi/L
0.55 mU/L
0.60 m/L

0.12 %
0.070%

0.070%
Lo

based on I1SO 4185-1980/
Cor.1:1993(E)

based on ISO 4185-1980/
Cor.1:1993(E)

* anenuliudueu (+) NszsuaudnulsLau 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNTERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 1/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusenavdl 23-LB0061 =
(Certification no. 23-LB0061)
atul 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANNEITOVDY — -
- FNYNTEUNYU - o ELIARPG RIS
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1 nmslua (¢e) Volumetric flow rate with based on ISO 4185-1980/
(1. Flow (cont.) Electrical output Cor.1:1993(E)
(Freg/Pulse/mA)
> 10 /h to 100 /h 0.070%
>100 /h to 200 U/h 0.055%
>200 /h to 3 000 U/h 0.058%
> 3000 I/h to 15 000 U/h 0.052%
> 15 000 U/h to 45 000 /h 0.047%
> 45 000 /h to 70 000 V/h 0.046%
> 70 000 U/h to 140 000 U/h 0.053%
> 140 000 V/h to 310 000 Vh 0.065%
Quantity of fluid
Mass of liquid (water)
100 kg to 120 ke 1.3 mg/g based on ISO 4185-1980/
500 kg to 600 kg 0.26 me/g Cor. 1:1993(E)
1 500 kg to 1 600 kg 0.14 mg/g
2 400 kg to 2 500 kg 0.11 me/g
(at flow rate 0.5 kg/h to
310 000 ke/h)
Ll
* aAnpnliiuueu () AszAuAITeUUTEN 95 %
LLa%ﬁﬂQWlI‘VilI’WEJLﬂuiﬂﬁﬂu@ﬂﬁ’ﬁ’qm’m’ﬁﬁl@ﬁ YAANMUAINNTOVDINTTABUWIEULAENTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
WU 2/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeaanii 23-LB0061 e
(Certification no. 23-LB0061)
atun 02 DONIARILATUTN 28 WU W.A. 2566 Aviudl 05 uns1AN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Unti) (05 January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1n13 . YAANUANTOVD i .
- YNIFAULNYU - y I/NTEDULNYYU
dgautnyy ATADUNHULLALNTIN®
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1 nmslua (e) Liquid flow meter
(1. Flow (cont.)) Mass flow rate with Electrical
output (Freg/Pulse/mA )
0.5 kg/h to 1 ke/h 0.082 % based on ISO 4185-1980/
> 1 keg/h to 5 keg/h 0.051 % Cor.1:1993 (E)
> 5 keg/h to 10 keg/h 0.040 %
> 10 kg/h to 100 kg/h 0.040 %
> 100 keg/h to 200 ke/h 0.031 %
> 200 keg/h to 3 000 ke/h 0.040 %
> 3 000 kg/h to 15 000 kg/h 0.028 %
> 15 000 kg/h to 45 000 ke/h 0.017 %
> 45 000kg/h to 70 000 kg/h 0.011 %
> 70 000kg/h to 140 000 keg/h 0.053 %
> 140 000kg/h to 310 000 ke/h 0.075 %
Gas flow meter
Volumetric flow rate
100 mlU/min to 199.9 mU/min 0.73 % @ 23°C 101.325 kPa by
200 ml/min to 500 ml/min 0.51 % comparison with Bell
> 500 ml/min to 2 /min 0.35 % Prover
: . Lie o
> 2 |/min to 280 /min 0.26 %
> 280 /min to 1 6667 |/min 041 %
* Aranulinuueu (+) AseAuanudeiuuszuiu 95 %
LLa%ﬁﬂ'ﬂll‘VilﬂEJL‘TJUVLUGWNLE]ﬂﬁ'ﬁaﬂﬂﬂ'ﬁL%I@Q ?U‘mﬂ’mllﬁﬁlﬂiﬁ”ﬂ@ﬂﬂ'ﬁa@‘ULﬁﬁJULLﬁSﬂ’]i’njﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
WU 3/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tu¥useuad 23-LB0061 —
(Certification no. 23-LB0061)
auun 02 2ONMIRILATUN 28 LWI8Y W.A. 2566 U7 05 UNIIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until)  (05™ January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U7119 - %mmmmmamaa — -
- IYNTFDUNYU - y A9NTEDULNYU
A@DULNYU ANTFDUNYULLAEZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
(RFSHEGE) Gas flow meter comparison with
(1. Flow (cont.) Volumetric flow rate mass flow meter
@ 0°C 101.325 kPa
2 ml/min to 5 ml/min 3.7 % (mass flow calibrator
> 5 mU/min to 10 mU/min 1.7 % module 20 ml/min)
> 10 mUmin to 19.99 m/min 0.97 %
20 mU/min to 50 ml/min 3.2 % (mass flow calibrator
> 50 ml/min to 100 ml/min 1.4 % module 200 ml/min)
> 100 ml/min to 150 mU/min 0.74 %
> 150 mU/min to 200 ml/min 0.67 %
0.20 /min to 0.50 /min 3.3 % (mass flow calibrator
> 0.50 V/minto 2 Vmin 2.6 % module 2, 20, 200 |/min
>2 |/min to 3 /min 6.0 %
> 3 /min to 4 I/min 4.1 %
>4 [/min to 10 /min 3.0 %
> 10 /min to 19.99 /min 1.3 %
20 V/min to 50 Vmin 58 %
> 50 /min to 100 /min 2.4 %
> 100 /min to 200 /min 1.3 %
Proo
* eennulaluiueu (+) fszduanudosiuuseana 95 %
LLa%ﬁﬂ’NlWill’WEJL‘TJUVLUWWMLEJﬂﬁﬁiﬁJ%’m’ﬁL%IEN ?U‘ﬂﬂ’l’]llﬁﬁlﬂiﬁ‘ﬂ@ﬁﬂ’]iﬁ@‘mﬁﬁmLLﬁSﬂ’]i’qﬂlﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wif 4/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

) a THAILAND
Tususesiaan 23-LB0061
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GULRTRH . YAANUANTOVD » .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1 mslva (ma) Gas flow meter
(1. Flow (cont.) Volumetric flow rate (cont.) comparison with
50 /min to 280 /min 2.7 % mass flow meter

(laminar flow element
flow calibrator)

@21.11°C 101.325 kPa

50 m/min to 100 ml/min 1.1 % comparison with
> 100 ml/min to 200 m/min 0.60 % mass flow meter
(piston-prover)

@23°C 101.325 kPa

Gas flow rate base on PTB Testing
2 /min to 4 /min 0.90 % Instruction Volume 29
> 4 |/min to 160 /min 0.60 % Measuring Instruments
> 160 /min to 450 |/min 0.70 % for Gas : edition 2003,

Flowmeter @ 0°C,

101.325 kPa
el

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 5/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atunl 02 gl TuT 28 Wweu e 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05t January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLIRIARF] . YAANUANTOVD - .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1 mslva (si0) Air velocity meter, anemometer based on IEC 61400-12-1
(1. Flow (cont.)) 1 m/s to 1.5 m/s 0.27 m/s (pilot tube anemometer),
>15m/sto 25 m/s 0.20 m/s Euramet Calibration Guide
>25m/sto5m/s 0.15 m/s No.25 Version 1.0 (02/2021),
>5m/s to 15 m/s 0.23 m/s Euramet Calibration Guide
> 15 m/s to 20 m/s 0.25 m/s No.24 Version 3.0(09/2021)
> 20 m/s to 35 m/s 0.45 m/s
> 35 m/s to 45 m/s 0.56 m/s
2 AIUFU Pressure measuring instruments
(2. Pressure) Pressure gauge, barometer
Gauge pressure (P,) based on DKD-R 6-1
-95 kPa to 0 kPa 85 Pa edition 03/2014
> 0 kPa to 7 kPa 8.1 Pa Pressure medium : N, air
> 7 kPa to 70 kPa 32 Pa
> 70 kPa to 200 kPa 91 Pa
> 200 kPa to 400 kPa 0.24 kPa
> 400 kPa to 2 000 kPa 0.91 kPa
> 2 MPa to 7 MPa 6.1 kPa
Lo
* paalaiuiiueu (+) fsgdueaundeiuUszana 95 %
LLazﬁﬂ’NlIVill’WEJL%JUVLUGHMLE]ﬂﬁ’ﬁ’QJ%Wﬂ’ﬁL%IEN ?U‘ﬂF’]’J’]Mﬁﬂﬂ?iﬂ‘ﬂ@ﬁﬂ’]iﬂ@‘mﬁﬁmLLﬁSﬂ’]i’nﬂlﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 6/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05t January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2 AINUAU (WD) | Pressure measuring instruments
(2. Pressure (cont.)) Pressure gauge, barometer
Gauge pressure (P,) based on DKD-R 6-1
0 MPa to 35 MPa 29 kPa edition 03/2014
> 35 MPa to 70 MPa 63 kPa Pressure medium :
oil, water
0 kPa to 2 000 kPa 0.29 kPa Pressure medium : N,, air
> 2 000 kPa to 7 000 kPa 0.94 kPa
Absolute pressure (P based on DKD-R 6-1
74.5 kPa to 115 kPa 26 Pa edition 03/2014

Pressure medium : N, air
Pressure transmitter with
electrical output

Gauge pressure (P,)

-95 kPa to 0 kPa 69 Pa based on DKD-R 6-1
> 0 kPa to 7 kPa 7.1 Pa edition 03/2014
> 7 kPa to 70 kPa 61 Pa Pressure medium : N, air
> 70 kPa to 200 kPa 0.20 kPa
> 200 kPa to 400 kPa 0.25 kPa
> 400 kPa to 2 000 kPa 1.2 kPa
A

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 7/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeaanii 23-LB0061 e
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 Aviudl 05 uns1AN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y I/NTEDULNYYU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
3 478 Electronic balance Based on UKAS Lab 14
(3. Mass ) 1 mg to 500 mg 42 ug edition 6 : 2019
>500mgtolg 60 pg
>1gto50¢g 0.19 mg
>50¢to 100 ¢ 0.28 mg
> 100 g to 200 ¢ 0.46 mg
> 200 ¢ to 300 ¢ 0.59 mg
> 300 ¢gto 400 ¢ 1.1 mg
> 400 g to 600 ¢ 1.3 mg
> 600 g to 900 ¢ 2.7 mg
> 900 ¢to1000¢ 3.0 mg
> 1 kg to 2 kg 11 mg
> 2 kg to 4 kg 15 mg
> 4 kg to 5 kg 17 mg
> 5 ke to 6 kg 20 mg
> 6 kg to 10 kg 96 mg
> 10 kg to 30 kg 0.13 ¢
> 30 kg to 60 kg 0.95¢
> 60 kg to 100 kg 4.7¢
> 100 kg to 150 kg 11¢
Lol
* paalaiuiiueu (+) fsgdueaundeiuUszana 95 %
LLa%ﬁﬂ'ﬂll‘Vill’WEJL%JUVLUWWNL@ﬂﬁﬁiﬁJ%WﬂWiL%IEN ?U‘ﬂﬂ’l?llﬁ?ll’]iﬁ”ﬂ@ﬂﬂ’]iﬂ@‘mﬁﬁmLLﬁSﬂ’]i’fﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 8/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeaaail 23-LB0061

(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

3 378 (na)

(3. Mass (cont.))

Electronic balance
> 150 kg to 200 kg
> 200 kg to 300 kg
> 300 ke to 500 kg
> 500 kg to 600 kg

Mechanical balance
1 mgto 160 g
> 160 g to 300 ¢
> 300 ¢ to 10 kg
> 10 kg to 80 kg
> 80 kg to 300 kg
> 300 kg to 600 kg

Conventional mass
Class M1
5 kg
10 kg
20 kg

20 ¢
21 ¢
23 ¢
50 ¢

0.36 mg
8.8 mg
4.4g¢
47 g
89 ¢
0.18 kg

80 mg
0.16 ¢

0.30 g
e

Based on UKAS Lab 14
edition 6 : 2019

based on UKAS Lab 14

edition 6 : 2019

based on OIML R111-1
edition 2004 (E)

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 9/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeuavil 23-LB0061 =
(Certification no. 23-LB0061)
atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD - -
- YNIFAULNYU - y 19N1d_UNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4 gunqdl Temperature indicator with
(4. Temperature) sensor
Resistance thermometer comparison with
-80 °C to -38 °C 0.050 °C standard thermometer
> -38 °Cto 200 °C 0.032 °C
> 200 °C to 400 °C 0.041 °C
Thermocouple
Type K, E, J, T, N comparison with
-80 °C to -40 °C 0.34 °C standard thermometer
> -40 °C to 50 °C 0.26 °C
> 50 °C to 100 °C 0.40 °C
> 100 °C to 125 °C 0.48 °C
> 125 °C to 150 °C 0.56 °C
> 150 °C to 175 °C 0.64 °C
> 175 °C to 200 °C 0.73 °C
> 200 °C to 300 °C 1.1°C
> 300 °C to 400 °C 1.5°C
> 400 °C to 450 °C 2.3 °C
> 450 °C to 500 °C 2.4 °C
> 500 °C to 550 °C 2.6 °C
T
* aAnpnliiuueu () AszAuAITeUUTEN 95 %
wazdinnuunedulunuenasIvINIGEes YNANENNNTVRINTERULEULAEN1TIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 10/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4 gounqdl (@) | Temperature indicator with
4. Temperature (cont.)| sensor (cont.) comparison with
Thermocouple standard thermometer
Type K, E, J, T, N
> 550 °C to 600 °C 2.7 °C
> 600 °C to 650 °C 3.4 °C
> 650 °C to 700 °C 35 °C
> 700 °C to 800 °C 3.8 °C
> 800 °C to 900 °C 4.1 °C
> 900 °C to 1 000 °C 4.4 °C
>1000°Cto 1100 °C 4.6 °C
Type R, S comparison with
0 °C to 200 °C 0.25 °C standard thermometer
> 200 °C to 400 °C 0.35 °C
> 400 °C to 650 °C 25 °C
> 650 °C to 1 100 °C 2.7 °C
Dial thermometer comparison with
40 °Cto 0 °C 0.30 °C standard thermometer
> 0 °C to 200 °C 0.50 °C
> 200 °C to 400 °C 1.2 °C
T
* granuliiiuey () NseAuANUERIUUSEN 95 %
LLa%ﬁﬂ’NlIVill’WEJL‘ﬁutﬂmﬁm@ﬂﬁ’ﬁ%ﬂﬁﬂ’ﬁﬁ@ﬁ %ﬂﬂ’l’]ﬂﬁﬂﬂ’]iﬂ‘ﬂ@ﬁﬂ’]iﬂ@ULﬁ‘&J‘ULLﬁSﬂ’]i’?ﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

wif 11/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

) a' THAILAND
Tususesiaan 23-LB0061
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05t January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4 gunqdl (519) Liquid in glass thermometer by comparison with
4. Temperature (cont))| 40 °C to 0 °C 0.060 °C standard thermometer
> 0 °C to 200 °C 0.090 °C
Liquid glass thermometer for by comparison with
retort and pipe standard thermometer

straight 90°C black angle and
135°C oblique angle

-38 °Cto 0 °C 0.25 °C
>0°Cto 70 °C 0.30 °C
> 70 °C to 135 °C 0.20 °C
> 135 °C to 200 °C 0.30 °C
Temperature controlled TLAS G-20
enclosure
Freezer
-40 °Cto 0 °C 0.45 °C
Refrigerator
0 °Cto 10 °C 0.44 °C
T2

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

wif 12740



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

o o THAILAND
Tususeaau® 23-LB0061
(Certification no. 23-LB0061)
adun 02 DONIRILATUN 28 LWYI8U W.A. 2566 D93UN 05 uns1AN W.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@191n13 . Tpruaansaves » .
- IYNTFDUNYU - y A9NTEDULNYU
GRS ANTFDUNYULLAEZNNTIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

4 geungil (fe)

4. Temperature (cont.))

Temperature controlled

Enclosure (cont.)

Incubator
10 °Cto 70 °C 0.45 °C
Oven
70 °C to 100 °C 0.75 °C
> 100 °C to 125 °C 0.95 °C
> 125 °C to 150 °C 1.0 °C
> 150 °C to 200 °C 1.1°C
Autoclave
105 °C to 125 °C 0.50 °C
Liquid bath
-40 °C to 200 °C 0.34 °C

TLAS G-20

based on BS 2646 : part 5
(1993)

based on ASTM E 715-80
(reapproved 2006)
e o

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 13/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesaun 23-LB0061 e
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05t January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 AU Temperature /Humidity comparison with
(Humidity) measuring instruments humidity standard
Digital thermo-hygrometer, thermometer
temperature/humidity logger
-5°C to 60 °C 0.35 °C
Relative humidity @ 25 °C
11.3 % to 85 % 2.5 %
Thermo-hygrometer by
chilled mirror
11.3 % to 50 % 1.3 %
50 % to 85 % 1.7 %
Mechanic thermo-hygrometer comparison with
11.3 % to 85 % 25 % humidity standard
-5 °C to 60 °C 0.68 °C thermometer
Thermo-hygrograph comparison with
11.3 % to 85 % 2.5 % Humidity standard
-5 °C to 60 °C 0.68 °C thermometer
>
* aiAuldutueu (+) NsgauaAnudaiuusEunu 95 %
LLa%ﬁﬂ’Nll‘Vill'WEJL‘ﬁutﬂmﬁm@ﬂﬁ'ﬁ%ﬂﬂﬂ’ﬁﬁ@ﬁ ?U‘mﬂ’l’]llﬁﬁﬂ’]iﬁ‘ﬂ@ﬂﬂ’]iﬂ@‘ULﬁﬁJ‘ULLﬁSﬂ’]i’nﬂlﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 14740



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 Au%U (¢19) | Liquid in glass thermometer comparison with
(Humidity) (cont.) (Air type) humidity standard
-5 °C to 60 °C 0.37 °C thermometer
6 Egamgﬁ Temperature sensor
(Temperature) Resistance thermometer based on ASTM E644-04
-80 °C to 400 °C 0.050 °C
Thermocouple sensor based on ASTM E220-07a
Type K, N, J,E, T
- 80 °C to -60 °C 0.41 °C
> -60°C to -40 °C 0.36 °C
> -40 °C to -20 °C 0.33 °C
> -20 °C to 50 °C 0.31 °C
> 50 °C to 100 °C 0.50°C
> 100°C to 125°C 0.55 °C
> 125°C to 150°C 0.65°C
> 150°C to 175 °C 0.70°C
> 175°C to 200 °C 0.80 °C
> 200 °C to 300 °C 1.2 °C
T
* Aanuliuiueu (+) NseauanuveiiuUssunn 95 %
LLa%ﬁﬂ’NlIVill’WEJL‘ﬁutﬂmﬁm@ﬂﬁ’ﬁ%ﬂﬁﬂ’ﬁﬁ@ﬁ %ﬂﬂ’l’]ﬂﬁﬂﬂ’]iﬂ‘ﬂ@ﬁﬂ’]iﬂ@ULﬁ‘&J‘ULLﬁSﬂ’]i’qjﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 15/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususoaaan 23-LB0061 —=
(Certification no. 23-LB0061)
atul 02 PONIVAILATUN 28 WWEU W.A. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1n19 - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6 gaunnil (si0) Thermocouple sensor
(Temperature) (cont.) Type K, N, J, E, T (Cont.) based on ASTM E220-07a
> 300 °C to 400 °C 1.5°C
> 400 °C to 450 °C 2.3 °C
> 450 °C to 500 °C 2.4 °C
> 500 °C to 550 °C 2.6 °C
> 550 °C to 600 °C 2.7 °C
> 600 °C to 650 °C 3.4 °C
> 650°C to 700 °C 3.5°C
> 700 °C to 800 °C 3.7 °C
> 800 °C to 900 °C 4.1 °C
> 900 °C to 1 000 °C 4.4 °C
> 1000 °C to 1 100 °C 4.6 °C
Type R, S
100 °C to 400 °C 0.40 °C
> 400 °C to 650 °C 2.5°C
> 650 °C to 1 100°C 2.7°C
T
* Aanuliuiueu (+) NseauanuveiiuUssunn 95 %
wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
nUN 16/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7 il Measuring instrument
(Electrical) Temperature indicator
RTD Pt100 3-wire indicator/
controller based on EURAMET/cg-11
-50 °C to 400 °C 0.12 °C /v.02 (2011)
Thermocouple indicator/
controller (with internal cold
junction compensation) based on EURAMET/cg-11
Type E, J, K, N v.02 (2011)
-50 °C to 500 °C 0.54 °C
> 500 °C to 1 000 °C 0.44 °C
Type T
0 °C to 400 °C 0.42 °C
Type R, S
400 °C to 1 200 °C 1.3 °C
DC Voltage
414.12 mV 0.17 mV Direct measurement with
177.48 mV 0.12 mV DC voltage standard
0mv 0.059 mV
-177.48 mV 0.12 mV
41412 mV | 017 my T
* aiAuldutueu (+) NsgauaAnudaiuusEunu 95 %
LLa%ﬁﬂ’NmﬁlﬂUL‘ﬁutﬂﬁﬂm&]ﬂﬁ'ﬁ%ﬂﬂﬂ’ﬁﬁ@ﬁ ?U‘ﬂﬂ’l’]llﬁﬂlﬂiﬂ%@ﬂﬂ’]iﬂ@‘mﬁﬁmLLﬁSﬂ’]i’fﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
noN 17/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeuaudi 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O wenaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD - .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7 Wi (fw) Measuring instrument
(7. Electrical (cont) | DC Voltage Direct measurement with
0 mVto 330 mV 16 VNV + 1.6 pVv DC voltage standard
0.33Vto33V 8.7 uVN + 7.9 uv
33Vto 33V 9.4 UV + 78 uv
33 Vto 330V 9.4 UV + 78 uv
330 Vto 1000V 15 pv/V + 1.5 mV
AC voltage Direct measurement with
@ 45 Hzto 1 kHz DC voltage standard
1.0 mVto 33 mV 0.12 mV/V + 4.8 pVv
33 mV to 330 mV 0.12 mV/V + 6.3 pVv
0.33Vto 3.3V 0.12 mV/V + 48 Vv
33Vto 33V 0.12 mV/V + 0.48 mV
33Vto 330V 0.15 mV/V + 1.8 mV
330 Vto 1 000V 0.24 mV/V + 7.8 mV
DC current Direct measurement with
0 pA to 330 pA 0.12 mA/A + 18 nA DC voltage standard
0.33 mA to 3.3 mA 78 pA/A + 40 nA
3.3 mA to 33 mA 78 uA/A + 0.21 LA
33 mA to 330 mA 78 pA/A + 2.1 pA
T
* aaulduiueu (+) fissdunnudeduusyana 95 %
LLa%ﬁﬂ'ﬂlWill’WEJL‘ﬁutﬂﬁﬂu@ﬂﬁ'ﬁ%ﬂﬂﬂ’ﬁﬁl@ﬁ ?U‘ﬂﬂ’mllﬁﬁlﬂiﬁ‘ﬂ@ﬁﬂ’ﬁﬂ@‘mﬁﬁmLLﬁSﬂ’]i’qjﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

winf 18/40



QuUN

F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - y 19N1d_UNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

7 1 ()

(7. Electrical (cont.))

Measuring instrument

DC current
330 mAto 1.1 A 0.16 mA/A + 32 pA
1.1Ato3A 0.30 mA/A + 32 LA
3Ato 11 A 0.39 mA/A + 0.39 mA
11Ato 20 A 0.78 mA/A + 0.59 mA
AC current

@ 45 Hzto 1 kHz
29 A to 330 pA
0.33 mA to 3.3 mA
3.3 mA to 33 mA
33 mA to 330 mA

0.97 mA/A + 78 nA
0.78 mA/A + 0.12 pA
0.32 mA/A + 1.6 A
0.32 mA/A + 16 pA

033 Ato 1.1 A 0.39 mA/A + 78 pA
1.1Ato3A 0.47 mA/A + 78 pA
3Ato 11 A 0.47 mA/A + 1.6 mA
11Ato 20 A 0.94 mA/A + 3.9 mA

DC Resistance
0Q to11Q
11 QV to 33 Q

32 u€/Q + 0.78 mQ2
24 uQ/Q + 1.2 mQ
33 QVto 110 Q 22 uQ/Q + 1.4 mQ

110 Q t0 330 QO 22 u0O/Q + 1.8 mO

Direct measurement with

DC voltage standard

Direct measurement with

DC voltage standard

Direct measurement with

DC voltage standard
el

* anenuliwdueu (+) NszsuaNUTDiuYsEIIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 19/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

7 1 ()

(7. Electrical (cont.))

Measuring instrument
DC Resistance (cont.)
330 Qto 1.1 kQ
1.1kQ to 3.3 kQ
33kQto 11 kQ
11 kQ to 33 kQ
33 kQQto 110 kQ
110 kQ to 330 kQ
330 kQ to 1.1 MQ
1.1 MQ) to 3.3 MQ
3.3 MQ to 11 MQ
11 MQ to 33 MQ
33 MQ to 110 MQ
110 MQ to 330 MQ2

330 MQ to 1 100 MQ
Capacitance
0.19 nF to 0.4 nF
0.4nFto 1.1 nF
1.1 nF to 3.3 nF
3.3 nFto 1l nF
11 nF to 33 nk

22 uQ/Q + 7.8 mQ
22 uQ/Q + 18 mQ
22 uQ/Q + 78 mQ
22 uQ/Q + 0.18 Q
25 pQ/Q + 0.60 Q
25 uQ/Q + 1.9 Q
25 uQ/Q + 6.1 Q
47 pQ/Q + 26 Q
0.11 mQ/Q + 87 Q
0.20 mQ/Q + 2.0 kQ
0.39 mMQ/Q + 2.4 kQ
2.4 mQ/Q + 78 kQ
12 mQ/Q + 039 MQ

3.9 mF/F + 89 pF
3.9 mF/F + 89 pF
3.9 mF/F + 89 pF
2.0 mF/F + 89 pF

2.0 mF/F + 121 pF

Direct measurement with

DC voltage standard

Direct measurement with

DC voltage standard
TR

* anenuliwiueu (+) NsrsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 20740



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

adun 02
(Issue No. 02)

DONMARILATUN 28 LUWIBU N.A. 2566
(Valid from) (28" April B.E. 2566 (2023)

(Unti

THAILAND

D9TUN 05 UNIAN W.A. 2571
(05t January B.E. 2571 (2028)

aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

7. 94 (si9)

(7. Electrical (cont.))

Measuring instrument

Capacitance (cont.)
33 nF to 110 nF
110 nF to 330 nF
0.33 uF to 1.1 yF
1.1 uF to 3.3 uF

33 uFto 11 uF

11 pF to 33 pF

33 pyF to 110 pF
110 yF to 330 pF
0.330 mF to 1.1 mF
1.1 mF to 3.3 mF
33 mF to 11 mF

11 mF to 33 mF
33 mF to 110 mF
DC current clamp meter
0 mA to 3.3 mA

3.3 mA to 33 mA
33 mA to 330 mA
330 mAto 1.1 A

2.0 mF/F + 0.14 nF
2.0 mF/F + 0.27 nF
20 mF/F + 1.1 nF
2.0 mF/F + 2.5 nF
2.0 mF/F + 11 nF
3.2 mF/F + 25 nF
3.5 mF/F + 78 nF
3.5 mF/F +0.25 pF
3.5 mF/F + 0.78 pF
35 mF/F + 25 uF
3.5 mF/F + 7.8 pF
5.9 mF/F + 24 pF
8.6 mF/F + 0.11 mF

79 UA/A + 14 pA
79 UA/A + 0.14 mA
79 UA/A + 1.4 mA

0.16 mA/A + 1.4 mA
T

Direct measurement with

DC voltage standard

Direct measurement with

DC voltage standard

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 21/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

7 1 ()

(7. Electrical (cont.))

Measuring instrument

DC current clamp meter (cont.)

1.1Ato3 A
3Ato 11 A
11Ato 20 A
10Ato 165 A
16.5Ato 150 A
150 A to 1 000 A

AC current clamp meter

@ 45 Hz to 1kHz
29 A to 330 PA
0.33 mA to 3.3 mA
3.3 mA to 33 mA
33 mA to 330 mA
033 Ato 1.1 A
1.1Ato3A
3Ato 11A
11Ato 20A

0.30 mA/A + 1.4 mA
0.39 mA/A + 14 mA
0.78 mA/A + 14 mA
5.8 mA/A + 28 mA
58 mA/A + 0.23 A
58 mA/A + 1.7 A

1.1 mA/A + 1.6 PA

0.81 mA/A + 16 YA

0.33 mA/A + 16 YA
0.32 mA/A + 0.16 mA
0.41 mA/A + 1.6 mA
0.48 mA/A + 1.6 mA
0.79 mA/A + 16 mA

1.2 mA/A + 16 mA
>

@

DC voltage standard

Direct measurement with
DC voltage standard

and 50 turn coil In

Direct measurement with

DC voltage standard

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 22740



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
GRIVNINY ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

7 1 ()

(7. Electrical (cont.))

Measuring instrument
AC current clamp meter
@ 45 Hz to 65 Hz
10Ato 16.5A
16.5 Ato 150 A
150 A to 1 000 A
@ 65 Hz to 440 Hz
10Ato 16.5A
16.5Ato 150 A
150 Ato 1 000 A
Frequency
@3VtoloV
0.01 Hz to 120 Hz
120.0 Hz to 1 200 Hz
1.200 kHz to 12 kHz
12.00 kHz to 120 kHz
120.0 kHz to 1 200 kHz
1 200 MHz to 2 000 MHz

3.3 mA/A + 16 mA
3.4 mA/A + 0.16 A
3.4 mA/A + 0.19 A

9.3 mA/A + 16 mA
9.5 mA/A + 0.16 A
12 mA/A + 0.20 A

2.0 pyHz/Hz + 58 uHz
2.0 pHz/Hz + 0.77mHz
2.0 yHz/Hz + 7.7 mHz
2.0 yHz/Hz + 77 mHz
2.0 yHz/Hz + 0.77 Hz

2.0 pyHz/Hz + 0.77 Hz
o

Direct measurement with
DC voltage standard

and 50 turn coil

Direct measurement with

DC voltage standard

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesaun 23-LB0061 e
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD - .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7 i (sio) Stop Watch Direct measurement
(7. Electrical (cont.)) 2" 2.8 uHz/Hz with programmable
n = Positive Interger Value timer/counter
n=1to15
Tachometer
Photo Type Direct comparison
6 r/min to < 100 r/min (3.0x10%) x Y + 0.0015 r/min | against frequency
100 r/min to < 1 000 r/min (3.0x10%) x Y + 0.012 r/min | generator

1 000 r/min to < 10 000 r/min (3.0x10%) x Y + 0.20 /min | When Y = revolution in
10 000 r/min to < 100 000 r/min (3.0x10%) x Y + 1.5 ¢/min | r/min

Contact Type
0.5 r/min to < 100 r/min (3.0x10%) x Y + 0.0012 r/min
100 r/min to < 1 000 r/min (3.0x10%) x Y + 0.012 r/min

1 000 r/min to < 10 000 r/min (3.0x109) x Y + 0.12 r/min

10 000 r/min to < 20 000 r/min (3.0x10%) x Y + 1.2 r/min
T

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD - .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7 Wi (fw) Centrifuge
(7. Electrical (cont)) | 300 r/min to 1 000 r/min 0.62 r/min Comparing against
1 000 r/min to 5 000 r/min 0.85 r/min standard hand tachometer
5 000 r/min to 10 000 r/min 1.8 r/min
10 000 r/min to 14 000 r/min 2.1 r/min
8 1Al Conductivity meter Direct measurement
(8. Chernical) 147 ys/cm 2.2 us/cm with certified reference
1412 ps /cm 22 us/cm material
12.85 mS/cm 0.20 ms/cm
pH meter
nominal pH Direct measurement
4.0 0.0071 with certified reference
7.0 0.0071 material
10.0 0.0071
>
* Aanuliuiueu (+) NseauanuveiiuUssunn 95 %
LLa%ﬁﬂ’Nlﬁ/ﬁﬂHL‘TJUVLUGHNLE]ﬂﬁ'ﬁ’QJ%Wﬂ’ﬁL%EN ?U‘ﬂﬂ’l’]llﬁﬁll’]iﬂ‘ﬂ’e]ﬂﬂ’]iﬂ@‘ULﬁEJ‘ULLﬁSﬂ’]i’?ﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from)  (28™ April B.E. 2566 (2023) (Unti) (05 January B.E. 2571 (2028)
aounwiesufuinis M ans L1 wonaawit O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD - .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAYNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
9 1 Vernier, Dial, Digital caliper Based on JIS B7507-2016
(9.Dimension) (for external measurement)
0 mm to 300 mm 15 pm
Micrometer caliper for external Based on JIS B7502-1994
measurement
0 mm to 25 mm 1.4 um
> 25 mm to 50 mm 1.9 um
> 50 mm to 75 mm 2.2 pym
> 75 mm to 100 mm 2.5 um
>

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1 ANskvia

(1. Flow)

Gas flow meter

Volumetric flow rate

2 ml/min to 5 ml{/min

> 5 ml/min to 10 mU/min

> 10 mU/min to 19.99 mi/min
20 ml/min to 50 mV/min

> 50 mlU/min to 100 mU/min
> 100 mU/min to 150 mVmin
> 150 ml/min to 199.9 mi/min
0.2 /min to 0.5 V/min

> 0.5 /min to 1.999 /min
2 /min to 3 /min

> 3 /min to 4 /min

> 4 |/min to 10 /min

> 10 /min to 19.99 V/min

3.7 %
1.7 %
0.97 %
32 %
1.4 %
0.74 %
0.67 %
33 %
2.6 %
6.0 %
4.1 %
3.0 %
1.3 %

Comparison with mass
flow meter

@ 0°C 101.325 kPa
(mass flow calibrator

module 20 ml/min)

(mass flow calibrator

module 200 ml/min)

(mass flow calibrator
module 2 /min )
(mass flow calibrator

module 20 /min )

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1n13 . YAANUANTOVD » .
- FYNIADULNYU - y 0NTFDUMNEU
GRASYAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
IRFIVERGR) Gas flow meter (cont.) Comparison with mass
(1. Flow (cont.)) Volumetric flow rate flow meter
20 I/min to 50 I/min 5.8 % @ 0°C 101.325 kPa
> 50 /min to 100 /min 2.4 % (mass flow calibrator
> 100 /min to 200 /min 1.3 % module 200 /min)
50 /min to 280 /min 2.6 % @ 21.11°C 101.325 kPa
(laminar flow element
flow calibrator)
2 AIUAU Pressure measuring instruments
(2. Pressure) Pressure gauge, Pressure

transmitter with electrical output

Gauge pressure (P,)

-95 kPa to 0 kPa 0.11 kPa Based on DKD-R 6-1
> 0 kPa to 7 kPa 8.1 Pa edition 03/2014

> 7 kPa to 70 kPa 71 Pa Pressure medium :
> 70 kPa to 200 kPa 0.21 kPa N,, air

> 200 kPa to 400 kPa 0.33 kPa

> 400 kPa to 2 000 kPa 2.1 kPa

> 2 MPa to 7 MPa 13 kPa

0 MPa to 35 MPa 29 kPa Pressure medium :
> 35 MPa to 70 MPa 0.13 MPa oil, water 7>

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2 AR (MB)

(2. Pressure (cont.))

Pressure measuring instruments

Pressure gauge, Pressure
transmitter with electrical
output
Gauge pressure (P,)

-95 kPa to 0 kPa

> 0 kPa to 7 kPa

> 7 kPa to 70 kPa

> 70 kPa to 200 kPa

> 200 kPa to 400 kPa

> 400 kPa to 2 000 kPa

Gas Flow Meter

Volumetric flow rate

280 /min to 1 666.7 I/min

94 Pa

7.1 Pa

88 Pa
0.27 kPa
0.37 kPa
1.8 kPa

0.41 %

Based on DKD-R 6-1
edition 03/2014
Pressure medium :

N,, air

Comparison with Bell

Prover @ 23°C 101.325 kPa
e o

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususeuaudi 23-LB0061 —
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M vonaowit [ dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRASYAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4 473 Electronic balance Based on UKAS Lab 14
(4. Mass) 1 mg to 500 mg 42 ug Edition 6 : 2019
>500mgtolg 60 pg
>1gto50¢g 0.19 mg
>50¢to 100 ¢ 0.28 mg
> 100 g to 200 ¢ 0.46 mg
> 200 ¢ to 300 ¢ 0.59 mg
> 300 ¢gto 400 ¢ 1.1 mg
> 400 g to 600 ¢ 1.3 mg
> 600 g to 900 ¢ 2.7 mg
> 900 ¢to1000¢ 3.0 mg
> 1 kg to 2 kg 11 mg
> 2 kg to 4 kg 15 mg
>4 kg to 5 kg 17 mg
> 5 ke to 6 kg 20 mg
> 6 kg to 10 kg 96 mg
> 10 kg to 30 kg 0.13 ¢
> 30 kg to 60 kg 0.95¢
> 60 kg to 100 kg 4.7¢
> 100 kg to 150 kg 11¢
T
* aaulduiueu (+) fissdunnudeduusyana 95 %
LLa%ﬁﬂ’Nll‘Vill'WEJL‘TJUVLUGHMLEJﬂﬁ'ﬁﬁJ%Wﬂ’ﬁL%IEN %ﬂﬂ’l’m&ﬂmﬁiﬂ”ﬂ@ﬁﬂ’ﬁﬂ@ULﬁ‘&J“ULLﬁSﬂ’]i’?ﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD — -
- FYNTEULNY Y - o I19NTADULNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

4 3178 (na)

(4. Mass (cont.))

5 9NNl
3 ]

(5. Temperature)

Electronic balance (Cont.)
> 150 kg to 200 kg
> 200 kg to 300 kg
> 300 ke to 500 kg
> 500 kg to 600 kg

Mechanical balance
1 mgto 160 g
> 160 g to 300 ¢
> 300 ¢ to 10 kg
> 10 kg to 80 kg
> 80 kg to 300 kg
> 300 kg to 600 kg

Temperature indicator with
sensor
Resistance thermometer
-80 °C to 200 °C
> 200 °C to 400 °C

20 ¢
21 ¢
23 ¢
50 ¢

0.36 mg
8.8 mg
4.4g¢
47 g
89 ¢
0.18 kg

0.050 °C

0.075 °C
L

Based on UKAS Lab 14
Edition 6 : 2019

Based on UKAS Lab 14

Edition 6 : 2019

Comparison with

standard thermometer

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususoaaan 23-LB0061 —=
(Certification no. 23-LB0061)
atul 02 PONIVAILATUN 28 WWEU W.A. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUX'RIARE] - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 U Temperature indicator with Senso
(5. Temperature) Thermocouple Comparison with
Type KEJTN standard thermometer
- 80 °C to - 40 °C 0.34 °C
> - 40 °C to 50 °C 0.26 °C
> 50 °C to 100 °C 0.40 °C
> 100 °C to 125 °C 0.48 °C
> 125 °C to 150 °C 0.56 °C
> 150 °C to 175 °C 0.64 °C
> 175 °C to 200 °C 0.73 °C
> 200 °C to 300 °C 1.1°C
> 300 °C to 400 °C 1.5°C
> 400 °C to 450 °C 23 °C Comparison with
> 450 °C to 500 °C 2.4 °C standard thermometer
> 500°C to 550 °C 2.6 °C
> 550 °C to 600 °C 2.7 °C
> 600 °C to 650 °C 3.4 °C
> 650 °C to 700 °C 35 °C
> 700 °C to 800 °C 3.8 °C
-l
* Aanuliuiueu (+) NseauanuveiiuUssunn 95 %
wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeuavil 23-LB0061 =
(Certification no. 23-LB0061)
atun 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from)  (28™ April B.E. 2566 (2023) (Unti) (05 January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANUENTOVD - -
- YNIFAULNYU - y I/NTEDULNYYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 9ouuqdl (@) | Temperature indicator with
(5. Temperature (cont)| Sensor (cont.)
Thermocouple Comparison with
Type K E, J, T, N standard thermometer
> 800 °C to 900 °C 4.1 °C
> 900 °C to 1 000 °C 4.4 °C
>1000°Cto 1 100°C 4.6 °C
Type R, S
0 °C to 200 °C 0.25 °C
> 200 °C to 400 °C 0.35 °C
100 °C to 650 °C 2.5°C
> 650 °C to 1 100 °C 2.7 °C
Dial thermometer Comparison with
-40°Cto 0 °C 0.30 °C standard thermometer
> 0 °C to 200 °C 0.50 °C
> 200 °C to 400 °C 1.2 °C
>
* Aranulinuueu (+) AseAuanudeiuuszuiu 95 %
wazdinnuunedulunuenasIvINIGEes YNANENNNTVRINTERULEULAEN1TIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

SeTuf 05 ungAm AL 2571

atul 02 PONIVAILATUN 28 WWEU W.A. 2566
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti) (05 January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 gauuqdl (s1@) | Temperature controlled TLAS G-20
(5. Temperature (cont)| enclosure
Freezer
-40 °Cto 0 °C 0.45 °C
Refrigerator
0 °Cto 10 °C 0.44 °C
Incubator
10 °C to 70 °C 0.45 °C
Oven
70 °C to 100 °C 0.75 °C
> 100 °C to 125 °C 0.95 °C
> 125 °C to 150 °C 1.0 °C
> 150 °C to 200 °C 1.1 °C
Autoclave Based on BS 2646 : part 5
105 °C to 125 °C 0.50 °C (1993)
e

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeuavil 23-LB0061 =
(Certification no. 23-LB0061)
atul 02 PoNIFILATUN 28 WwIBY W.A. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENTOVD - -
- INYNIEUNYY - y 19N1d_UNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 gunqdl GR)) Liquid bath Based on ASTM E 715-80
(5.Temperature (cont.)| 40 °C to 200 °C 0.34 °C (reapproved 2006)
Temperature sensor
Resistance thermometer Based on ASTM E644-04
-40 °C to 400 °C 0.050 °C
Thermocouple Based on ASTM E220-02
Type KN, J, E, T
- 80 °Cto- 60 °C 0.41 °C
> -60 °C to -40 °C 0.34 °C
> -40 °C to -20 °C 0.33 °C
> -20 °C to 50 °C 0.31 °C
> 50°C to 100 °C 0.50 °C
> 100°C to 125 °C 0.55 °C
> 125°C to 150 °C 0.65 °C
> 150 °Cto 175 °C 0.70 °C
> 175 °Cto 200 °C 0.80 °C
> 200 °C to 300 °C 1.2 °C
>
* aAnpnliiuueu () AszAuAITeUUTEN 95 %
wazdinnuunedulunuenasIvINIGEes YNANENNNTVRINTERULEULAEN1TIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususeuaudi 23-LB0061 —
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28 April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M vonaowit [ dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1n13 . YAANUANTOVD i .
- IYNNTAULNYU - y 0NTFDUMNEU
GRASYAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
5 gaunqdl (s19) | Temperature sensor
(5.Temperature (cont)|  Thermocouple (cont.) Based on ASTM E220-02
Type KN, J,E, T
> 300 °C to 400 °C 1.5 °C
> 400 °C to 450 °C 2.3 °C
> 450 °C to 500 °C 2.4 °C
> 500 °C to 550 °C 2.6 °C
> 550 °Cto 600 °C 2.7 °C
> 600 °C to 650 °C 3.4 °C
> 650 °C to 700 °C 3.5°C
> 700 °C to 800 °C 3.7°C
> 800 °C to 900 °C 4.1 °C
> 900 °C to 1 000 °C 4.4 °C
> 1000 °Cto 1 100 °C 4.6 °C
Type R, S
100 °C to 400 °C 0.40 °C
> 400 °C to 650 °C 2.5 °C
> 650 °C to 1 100 °C 2.7 °C
>

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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Quun 02

518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

DONLARNILATUN 28 LUM18U N.A. 2566

THAILAND

SeTuf 05 ungAm AL 2571

(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

5 gaungil (fo)

(5.Temperature (cont.)

6 Tnin

(6. Electrical)

Liquid in glass thermometer
-40 °C to 50 °C

> 50 °C to 100 °C

> 100 °C to 200 °C

Liquid in glass thermometer
for retort and pipe
straight
-30 °C to 200 °C
90 °C angle
-30 °C to 200 °C

Measuring instrument
Temperature indicator
RTD Pt100 3-wire indicator/
controller

-50 °C to 400 °C

0.12 °C
0.21 °C
0.40 °C

0.30 °C

0.30 °C

0.12 °C

Comparison with standard

thermometer

Comparison with standard

thermometer

Based on EURAMET/cg-11/
v.01 (2007)

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesaun 23-LB0061 e
(Certification no. 23-LB0061)
atun 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRASYAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6 L1l (sio) Measuring instrument
(6.Electrical (cont.) Thermocouple indicator/ Based on EURAMET/cg11/
controller (with internal v.01 (2007)
cold junction compensation
Type E, J, K, N
-50 °C to 500 °C 0.54 °C
>500 °C to 1 000 °C 0.44 °C
Type T
0 °C to 400 °C 0.42 °C
Type R, S
400 °C to 1 200 °C 1.3 °C
DC Voltage Direct measurement with
-414.12 mV 0.17 mV DC voltage standard
-177.48 mV 0.12 mV
0 mVv 0.059 mV
177.48 mV 0.12 mV
414.12 mV 0.17 mV
T
* aiAuldutueu (+) NsgauaAnudaiuusEunu 95 %
LLa%ﬁﬂ'J'WlWFlIWEJL%JUVLUWWNLE]ﬂﬁ'ﬁaﬂﬂﬂ’ﬁL%EN ?U‘mﬂ’mllﬁﬂlﬂiﬂ”ﬂ@ﬁﬂ'ﬁﬂ@‘ULﬁﬁJULLﬁSﬂ’]i’?ﬂ (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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518821EAA1U kAT YaUYIElUTUTE MR URNS

(Scope of Accreditation for Calibration)

Tususesavn 23-LB0061
(Certification no. 23-LB0061)

THAILAND

atul 02 PONIVAILATUN 28 WWEU W.A. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 02) (Valid from) (28t April B.E. 2566 (2023) (Unti)  (05% January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui [ $aasm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d191n19 - YAANNEITOVDY - -
- INYNIEUNYY - y 19N1d_UNYU
dgaungu ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6 il (sie) Centrifuge Comparison with

(6.Electrical (cont.))

YA

(7. Chemical)

300 r/min to 1 000 r/min

1 000 r/min to 5 000 r/min
5000 r/min to 10 000 r/min
10 000 r/min to 14 000 r/min

pH meter
nominal pH
4.0
7.0
10.0
DC Voltage
-414.12 mV
-177.48 mV
0 mVv
177.48 mV
414.12 mV

0.62 r/min
0.85 r/min
1.8 r/min
2.1 r/min

0.0071
0.0071
0.0071

0.17 mV
0.12 mV
0.059 mV
0.12 mV
0.17 mV

standard hand tachometer

Direct measurement with

certified reference material

Direct measurement with

standard voltage calibrator

* anenuliwdueu (+) NszsuaNUTDiuUsEUIM 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULATNNTIA (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUY B lUTUTRITRIUG URNS

(Scope of Accreditation for Calibration)

Tususesiaan 23-LB0061 —
(Certification no. 23-LB0061)
atunl 02 DONMARILATUN 28 LUw8U N.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 02) (Valid from) (28" April B.E. 2566 (2023) (Until) (05t January B.E. 2571 (2028)
aounwiesufuinis [ ans L1 wonaawit O $apsn M waouin O nawananun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
UL . YAANUANTOVD . .
- IYNNTAULNYU - y 0NTFDUMNEU
GRAUNAAY ANTADULNY UKL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1 mslua Liquid flow meter with Electrical
(1. Flow) Output (Freg/Pulse/mA) Based on
Volumetric Flow rate Manual of Petroleum
0.5 /h to 200 /h 0.27 % Measurement Standard
> 200 I/h to 1 300 Uh 0.18 % Chapter 4.5 Master meter
> 1 300 /h to 200 000 U/h 0.15 % Provers Third Edition : 2010

Mass Flow rate

0.5 kg/h to 200 kg/h 0.26 %
> 200 keg/h to 1 300 ke/h 0.17 %
> 1 300 kg/h to 200 000 kg/h 0.15 %

Quantity of fluid (Totalizer)

Volume of liquid (water)
10 Lto 100 L 0.15%
> 100 l to 15 000 ( 0.15 %

at flow rate 0.5 /min to

200 000 V/min

Mass of liquid (water)

10 kg to 100 kg 0.15 %
> 100 kg to 15 000 kg 0.15 %
at flow rate 0.5 kg/h to 200 000 kg/h L o

* anenuliudueu (+) NszsuaudnulsLau 95 %

wardanuvnadulunnuenansivnisises IaAnuaLsavesNsaauisuLaznTIn (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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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