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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

[

YeviaaUfuRng TP f5Aa Buwesiutunua walulad 9119
(Laboratory Name) ( Miracle International Technology Company Limited )
U d‘ =
RUIYLAVNITIUIBDIN gauwnegyu 0052
(Accreditation No.) (Calibration 0052)
atun 03 DONIARILATUN 14 AUBIBU WA, 2566 f9ud 05 uns1AN W.A. 2571
(Issue No. 03) (Valid from) (14 September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
anunmiesUfjuins M anas O wonaawi O a3 [ indeui O venwannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a11n13 . YAAIUENNTOVDY . .
- F1YN1TEULNYU - . BNTFFDUNEU
GRAYUYAEAY ANTADUNYULLAZNTIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. n5lvia
(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 U/h to
310 000 /h)

Volumetric flow rate with
Electrical output
(Freg/Pulse/Current)
0.5UVhtolUh
>1UVhto5Uh
> 5 U/h to 10 V/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%
el

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

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

* anenulivdueu (+) NszsuaNUTDiuUsTUIM 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)

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

atuil 03 ganliifawd il 14 fueneu we. 2566 fefufl 05 unsAu wa. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANUENNTOVDS - -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. mslua (Me) | Volumetric flow rate with Based on ISO 4185-1980/
(Flow (cont.) Electrical output Cor.1:1993(E)
(Freg/Pulse/Current)
> 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 kg 1.3 mg/g Based on ISO 4185-1980/
500 kg to 600 kg 0.26 mg/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)
T

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
WU 2/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)

1. mslua (o) | Liquid flow meter
(Flow (cont.)) Mass flow rate with Electrical

output (Freg/Pulse/Current)

0.5 kg/h to 1 keg/h 0.082 % Based on ISO 4185-1980/
> 1 kg/h to 5 kg/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 ke/h to 200 kg/h 0.031 %

> 200 kg/h to 3 000 kg/h 0.040 %

> 3 000 kg/h to 15 000 ke/h 0.028 %

> 15 000 ke/h to 45 000 kg/h 0.017 %

> 45 000kg/h to 70 000 kg/h 0.011 %

> 70 000kg/h to 140 000 kg/h 0.053 %

> 140 000kg/h to 310 000 kg/h 0.075 %

Gas flow meter

Volumetric flow rate

100 mU/min to 199.9 ml/min 0.73 % Comparison with Bell
200 ml/min to 500 ml/min 0.51 % Prover

> 500 ml/min to 2 /min 0.35 % @ 23°C 101.325 kPa
> 2 |/min to 280 /min 0.26 %

> 280 /min to 1 666.7 /min 0.41 % w=—

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
WU 3/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

auun 03 20NMIRILATUN 14 AUBNU .M. 2566 U7 05 UNIIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- YNITEDUNYU - y 29NTEDULNYU
A@DULNYU ANTFDUNYULLAEZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. nslua (Me) | Gas flow meter Comparison with
(Flow (cont.)) Volumetric flow rate mass flow meter
2 ml/min to 5 ml/min 3.7 % @ 0°C 101.325 kPa
> 5 mlU/min to 10 mU/min 1.7 % (mass flow calibrator
> 10 mUmin to 19.99 m/min 0.97 % module 20 ml/min)
20 mU/min to 50 mU/min 3.2 %
> 50 ml/min to 100 mU/min 1.4 % (mass flow calibrator
> 100 ml/min to 150 mU/min 0.74 % module 200 mi/min)
> 150 mU/min to 200 mU/min 0.67 %
0.20 I/min to 0.50 /min 3.3 % (mass flow calibrator
> 0.50 Vmin to 2 /min 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 I/min 3.0%
> 10 /min to 19.99 /min 1.3 %
20 /min to 50 /min 5.8%
> 50 /min to 100 /min 2.4 %
> 100 /min to 200 /min 1.3 %
T
* epnulaludueu (+) fszduanudosiuuseana 95 %
LLﬁ%ﬁﬂ’J’]NMN’]EJL{JUVLUGHZJLE]ﬂ?{’l'ﬁeJSU’lﬂ']'ﬁL%IEN %‘fﬂﬂ']’]iJﬁ']lJ’]'ﬁﬂGUE]ﬂﬂ'lﬁaE]ULﬁEJULLﬁ%ﬂ'ﬁﬁjﬂ (TLA—O3)
(* 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 d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wiidi 4/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)

1. mslua (so) | Gas flow meter
(Flow (cont.) Volumetric flow rate (cont.) Comparison with

50 /min to 280 I/min 2.7 % mass flow meter

(laminar flow element

flow calibrator)

@21.11°C 101.325 kPa

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

@23°C 101.325 kPa

Gas flow rate Based 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
L

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wif 5/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususeaaail 23-LB0061

(Certification no. 23-LB0061)
atun 03 ponlRUATUN 14 Auneu w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. mslua (so) | Air velocity meter, anemometer

(Flow (cont.)) 1 m/sto 1.5 m/s

> 1.5m/s to 2.5 m/s
>25m/sto5m/s
>5m/sto 15 m/s

> 15 m/s to 20 m/s
> 20 m/s to 35 m/s

> 35 m/s to 45 m/s

2. ANUAY Pressure measuring instruments

(Pressure) Pressure gauge, barometer
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

> 2 MPa to 7 MPa

0.27 m/s
0.20 m/s
0.15m/s
0.23 m/s
0.25 m/s
0.45 m/s
0.56 m/s

85 Pa

8.1 Pa

32 Pa

91 Pa
0.24 kPa
0.91 kPa

6.1 kPa
2

Based on IEC 61400-12-1
(pilot tube anemometer),
Euramet Calibration Guide
No.25 Version 1.0 (02/2021),
Euramet Calibration Guide

No.24 Version 3.0(09/2021)

Based on DKD-R 6-1
edition 03/2014

Pressure medium : N, air

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 6/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)

2. MNUAYU (§19) | Pressure measuring instruments

(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
B

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

wif 7/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atufl 03 oonlvdausTuil 14 fueneu w.e. 2566 fetuil 05 uns1AN WA, 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- FYNIFUNYU - y I5NTEDUNYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
3. 478 Electronic balance Based on UKAS Lab 14
(Mass) 1 mg to 500 mg 42 ug edition 6 : 2019
>500mgtolg 60 psg
>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 11g
T
* epnallaltiuew (+) isziupmudoiuussanas 95 %
LLﬁ%ﬁﬂ’J’mﬂﬂJ’]EJL{JUVLUGHZJLE]ﬂﬂ’ﬁ?JSU’m'ﬁSEN YAAIUANNITOVDINTRUNBULALNITIN (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 d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wif 8/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 DONMARILATUN 14 AUB1BU W.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. 178 (79) Electronic balance Based on UKAS Lab 14
(Mass (cont.) > 150 kg to 200 kg 20 g edition 6 : 2019
> 200 kg to 300 kg 21 ¢
> 300 ke to 500 kg 23 ¢
> 500 kg to 600 kg 50 ¢
Mechanical balance Based on UKAS Lab 14
1 mgto 160 g 0.36 mg edition 6 : 2019
> 160 g to 300 ¢ 8.8 mg
> 300 g to 10 kg 44¢
> 10 kg to 80 kg a7 ¢
> 80 kg to 300 kg 89 ¢
> 300 ke to 600 kg 0.18 ke
Conventional mass
Class M1
5 kg 80 mg Based on OIML R111-1
10 kg 0.16 ¢ edition 2004 (E)
20 kg 0.30 ¢
* aaulduiueu (+) fissdunnudetuussana 95 %
LLﬁ%ﬁﬂ?’m%N’]ﬂL{JUVLUG]’]ZJLE]ﬂ?{’]'ﬁeJSU’]ﬂ’l'SLé’EN %‘mmmmmamaqmsaamﬁauLLazmﬁm (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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wif 9/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atuit 03 onlRaus Uil 14 fugneu .. 2566 fetuil 05 uns1AN WA, 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- FYNIFUNYU - y I5NTEDUNYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4. gunqdl Temperature indicator with
(Temperature) sensor
Resistance thermometer Comparison with
-80 °C to -38 °C 0.050 °C standard thermometer
> -38 °C to 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
B
* epnallaltiuew (+) isziupmudoiuussanas 95 %
LLﬁ%ﬁﬂ’J’]N%N’]EJL{JMVLUG]’]ZJLE]ﬂ?{’l'ﬁeJSU’m’]'ﬁL%EN %‘fﬂﬂ'l’]iJ?i']lJ’]'ﬁﬂGUE]ﬂﬂ'lﬁaE]ULﬁEJULLﬁ%ﬂ'ﬁ’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))

NIENTNONAMNTTH F1UNNUATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
Wil 10/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atufl 03 oonlvdausTuil 14 fueneu w.e. 2566 fefufl 05 unsAu wa. 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- FYNIFUNYU - y I5NTEDUNYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4. gunqdl Temperature indicator with
(Temperature) 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 3.5°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 2.5°C
> 650 °Cto 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
o 355

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
U9 11/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atun 03 DONMARILATUN 14 AUB1BU W.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY - .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4 gaunndl (sio) Liquid in glass thermometer Comparison with
(Temperature (cont))}  _40 °C to 0 °C 0.060 °C standard thermometer
> 0 °C to 200 °C 0.090 °C
Liquid glass thermometer for 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 0.22 °C
Refrigerator
0 °Cto 10 °C 0.20 °C
e

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
Wil 12/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. gaunqdl (s@) | Temperature controlled
(Temperature (cont.)) Enclosure (cont.)
Incubator TLAS G-20
10 °C to 70 °C 0.23 °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)
Liquid bath Based on ASTM E 715-80
-40 °Cto 0 °C 0.16 °C (reapproved 2022)
> 0 °C to 30 °C 0.15°C
> 30 °C to 50 °C 0.17°C
> 50 °C to 100 °C 0.23°C
> 100 °C to 200 °C 0.34°C
T
* Anpnliiuueu () AszAuAIToUUTEN 95 %
wazilmununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (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))

NIENTNONAMNTTH F1UNNUATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 13/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atuil 03 vonliRuaTuil 14 fugeu w.e. 2566 fefufl 05 unsAu wa. 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191n13 . YAAINENNTOVDY . .
- FYNIFUNYU - y I5NTEDUNYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. geunqdl (s@) | Temperature sensor
(Temperature (cont.)  Resjstance thermometer Based on ASTM E644-04
-80 °C to 400 °C 0.050 °C
Thermocouple 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
> 300 °C to 400 °C 1.5°C
> 400 °C to 450°C 23 °C
> 450 °C to 500 °C 2.4 °C
> 500 °C to 550 °C 2.6 °C
=

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

(* 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))

wardanumnadulunnuenansivnisises IaAnuaLnsavesnsaaUisuLaznTIn (TLA-03)

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 14/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atufl 03 oonlvdausTuil 14 fueneu w.e. 2566 fefufl 05 unsAu wa. 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A191N19 . YAAINENNTOVDY . .
- FYNIFUNYU - y I5NTEDUNYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. geunqdl (s@) | Temperature sensor
(Temperature (cont))}  Thermocouple Based on ASTM E220-07a
Type K, N, J, E, T (Cont.)
> 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 °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
5. mm%u Digital thermo-hygrometer, Comparison with
(Humidity) temperature/humidity logger humidity standard
Temperature thermometer
-5°C to 60 °C 0.35 °C
Relative humidity @ 20 °C to 30 °C
11.3 % to 85 % 2.5 %
* epnallaltiuew (+) isziupmudoiuussanas 95 %
LLaBﬁﬂ']']NWJJ']EJL{JUVLUG]']ZJLE]ﬂﬂTﬁa%Wﬂ'ﬁL%IEN %ﬂﬂ'ﬁﬂaqﬂq'ﬁﬂﬂaﬂﬂ'ﬁaaﬂLﬁEJULLa%ﬂfﬁiﬂ (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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
wiil 15/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 DONMARILATUN 14 AUB1BU W.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O wonaowsi O 4amsm O wdewdi O wanwaoud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. AUFU (9) | Thermo-hygrometer by Comparison with
(Humidity (cont)) | chilled mirror humidity standard
Relative humidity @ 20 °C to 30°C thermometer
11.3 % to 50 % 1.3 %
50 % to 85 % 1.7 %
Mechanic thermo-hygrometer Comparison with
Temperature humidity standard
-5°C to 60 °C 0.68 °C thermometer
Relative humidity @ 20 °C to 30°C
11.3 % to 85 % 25 %
Thermo-hygrograph Comparison with
Temperature Humidity standard
-5°C to 60 °C 0.68 °C thermometer
Relative humidity @ 20 °C to 30°C
11.3 % to 85 % 2.5 %
Liquid in glass thermometer Comparison with
(Air type) humidity standard
-5 °C to 60 °C 0.37 °C thermometer
T

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 16/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 ponlRUATUN 14 Auneu w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

6. i

(Electrical)

Measuring instrument
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
e ol

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 17/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

2ONIARNILATUN 14 AU8U W.A. 2566

SeTuf 05 ungAm AL 2571

atul 03
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1n19 - YAANNEINTOVDY — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. L1l (siv) Measuring instrument

(Electrical (cont.))

DC Voltage
0 mV to 330 mV
>0.33Vto33V
>33Vto 33V
>33Vto 330V
> 330 Vto 1000V

16 uV/V + 1.6 pv
8.7 uWW/N + 7.9 pv
9.4 pV/V + 78 pVv
15 pv/V + 0.78 mV
15 WV + 1.5 mv
AC voltage
@ 45 Hzto 1 kHz
1.0 mV to 33 mV
>33 mV to 330 mV
>0.33Vto33V
>33Vto33V
> 33V to 330V
> 330V to 1000V

0.12 mV/V + 4.8 uv
0.12 mV/V + 6.3 VvV
0.12 mV/V + 48 uv
0.12 mV/V + 0.48 mV
0.15 mV/V + 1.8 mV
0.24 mV/V + 7.8 mV
DC current

0 pA to 330 pA

> 0.33 mA to 3.3 mA

>33 mAto 33 mA

> 33 mA to 330 mA

0.12 mA/A + 18 nA
78 UA/A + 40 nA
78 uA/A + 0.21 LA

78 UA/A + 2.1 pA
T

Direct measurement with

DC voltage standard

Direct measurement with

AC voltage standard

Direct measurement with

DC current standard

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
Wil 18/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 ponlRUATUN 14 Auneu w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration) (Calibration and Measurement Capability*)

6. I (519)

Measuring instrument

(Electrical (cont)) | DC current Direct measurement with
330 mAto 1.1 A 0.16 mA/A + 32 LA DC current standard
>11At03A 0.30 mA/A + 32 LA
>3Ato11A 0.39 mA/A + 0.39 mA
>11Ato20 A 0.78 mA/A + 0.59 mA

AC current Direct measurement with

@ 45 Hzto 1 kHz
29 pA to 330 pA
> 0.33 mA to 3.3 mA
>33 mAto 33 mA
> 33 mA to 330 mA
>033Atol.1A

AC current standard
0.97 mA/A + 78 nA
0.78 mA/A + 0.12 pA
0.32 mA/A + 1.6 pA
0.32 mA/A + 16 LA
0.39 mA/A + 78 PA

DC Resistance

0Q to11Q

>11Ato3A 0.47 mA/A + 78 YA
>3Atoll A 0.47 mA/A + 1.6 mA
>11Ato20A 0.94 mA/A + 3.9 mA

32 u€d/Q + 0.78 mL2

Direct measurement with

DC resistance standard

o
> 11 QVto 33 Q

>33 QVto 110 Q
> 110 Q to 330 Q

24 uQ/Q + 1.2 mQ
22 uQ/Q + 1.4 mQ
22 uQ/Q + 1.8 mQ

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 19/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atufl 03 gonlsud Tud 14 fueneu wa. 2566 SeTudl 05 unsIew WA, 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N15 . YAAINENNTOVDY - .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. 11l () Measuring instrument
(Electrical (cont.) DC Resistance (cont.) Direct measurement with
330 Q to 1.1 kQ 22 uQ/Q + 7.8 mQ DC resistance standard
> 1.1 kQ to 3.3 kQ 22 u€/QQ + 18 mQ
>33 kQ to 11 kQ 22 u€/Q + 78 mQ2
> 11 kQ to 33 kQ 22 uQ/Q +0.18 Q
> 33 kQ to 110 kQ 25 uQ/Q + 0.60 Q
> 110 k€ to 330 kQ 25 Q2 + 1.9 Q
> 330 kQ to 1.1 MQ 25 uQ/Q + 6.1 Q
> 1.1 MQ to 3.3 MQ 47 u/Q + 26 Q
>33MQto 11 MQ 0.11 mQ/Q + 87 Q
> 11 MQ to 33 MQ 0.20 mQ/Q + 2.0 kQ
>33 MQ to 110 MQ 0.39 mQ/Q + 2.4 kQ
> 110 MQ to 330 MQ 2.4 mQ/Q + 78 kQ
> 330 MQ to 1 100 MQ 12 mQ/Q + 0.39 MQ
Capacitance Direct measurement with
0.19 nF to 0.4 nF 3.9 mF/F + 89 pF standard capacitor
T
> 0.4 nFto 1.1 nF 3.9 mF/F + 89 pF
> 1.1 nF to 3.3 nF 3.9 mF/F + 89 pF
>33nFtollnF 2.0 mF/F + 89 pF
> 11 nF to 33 nF 2.0 mF/F + 121 pF
* aaulduiueu (+) fissdunnudetuussana 95 %
LLﬁ%ﬁﬂ?’]mﬁll’]EJL{JUVLUG]’]NLE]ﬂ?{’]'ﬁeJSU’m’l'ﬁL%EN %‘mmmmm&maamsaamﬁauLLazmﬁﬂ (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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
Wil 20/40



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans [ wonaawi O $apsn O wheuin O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
d1U1n19 - YAANNEINTOVDY — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

6. I (519)

(Electrical (cont.))

Measuring instrument
Capacitance (cont.)
33 nF to 110 nF
> 110 nF to 330 nF
> 0.33 yF to 1.1 pF
> 1.1 pyF to 3.3 yF
>33 uF to 11 pF
> 11 pF to 33 uF
> 33 yF to 110 pF
> 110 pF to 330 uF
> 0.330 mF to 1.1 mF
> 1.1 mF to 3.3 mF
>33 mFtoll mF
> 11 mF to 33 mF
>33 mF to 110 mF
DC current clamp meter

0 mA to 3.3 mA
> 3.3 mAto 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
o

Direct measurement with

standard capacitor

Direct measurement with

DC current standard

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))

N3ENTNONAMNTTY dUNNUIATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
Wil 21/40




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

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

atufl 03 gonlsud Tud 14 fueneu wa. 2566 SeTudl 05 unsIew WA, 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis M ans O venaowit O dhasm O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY - .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. L1l (siv) Measuring instrument
(Electrical (cont.) DC current clamp meter (cont.) Direct measurement with
1.1Ato3A 0.30 mA/A + 1.4 mA DC current standard
>3AtollA 0.39 mMA/A + 14 mA
>11Ato20A 0.78 mA/A + 14 mA
>10Ato 165 A 5.8 mA/A + 28 mA Direct measurement with
> 16.5 Ato 150 A 58 mA/A + 0.23 A DC current standard
> 150 Ato 1 000 A 58mMA/A+ 1.7TA and 50 Turn current coil
AC current clamp meter Direct measurement with
@ 45 Hz to 1kHz AC current standard
> 29 UA to 330 pA 1.1 mA/A + 1.6 PA
> 0.33 mA to 3.3 mA 0.81 mA/A + 16 LA
>33 mAto 33 mA 0.33 mMA/A + 16 pA
> 33 mA to 330 mA 0.32 mA/A + 0.16 mA
>033Ato 1.1 A 0.41 mA/A + 1.6 mA
>1.1Ato3A 0.48 mA/A + 1.6 mA
>3Atol11A 0.79 mA/A + 16 mA
>11Ato20A 1.2 mA/A + 16 mA
il
* anaalaiutuou (+) fissduanuidesiuusyana 95 %
LLaSﬁﬂ'J’]JJMJJ’]EJL{JUVLUG]’]ZJLE]ﬂﬂ’ﬁeJ%'m’l'ﬁL'%EN %‘mmmmmaaéuaqmsaauﬁauLLazmﬁm (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))
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#1U1019 - YAANUENNTOVDS — -
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dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

6. I (519)

(Electrical (cont.))

Measuring instrument
AC current clamp meter
@ 45 Hz to 65 Hz
10Ato 16.5A
> 16.5Ato 150 A
> 150 Ato 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
e

Direct measurement with
AC current standard

and 50 turn current coil

Direct measurement with

Frequency standard

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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#191N15 . YAAINENNTOVDY - .
- FYNIFUNYU - y I5NTEDUNYU
GRS ATADUNHULLALNITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. Il (o) Stop Watch Direct measurement
(Electrical (cont.) 2" 2.8 uHz/Hz with programmable
n = Positive Integer 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
>

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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#1U1019 - YAANNEINTOVDY — -
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dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. L1l (siv) Centrifuge

(Electrical (cont.))

7. A4

(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

Conductivity meter
147 ps/cm
1412 ps /cm
12.85 mS/cm

pH meter
nominal pH
4.0
7.0
10.0

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

2.2 ps/cm
22 ps/cm
0.20 ms/cm

0.0071
0.0071
0.0071

Comparing against

standard hand tachometer

Direct measurement
with certified reference

material

Direct measurement
with certified reference

material

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
7. 103 (s19) pH meter Direct measurement with
(Chemical (cont.)) DC Voltage standard voltage calibrator
414.12 mV 0.17 mV
177.48 mV 0.12 mV
0mV 0.059 mV
-177.48 mV 0.12 mV
-414.12 mV 0.17 mV
8. i Vernier, Dial, Digital caliper Based on JIS B7507-2016
(Bimension) (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 pm
> 25 mm to 50 mm 1.9 pm
> 50 mm to 75 mm 2.2 pym
> 75 mm to 100 mm 2.5 um
T

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. nslua

(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 m/min

> 50 mlU/min to 100 mU/min
> 100 mU/min to 150 mVmin
> 150 mi/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 Umin

> 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 (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
I. nsivia (me) Gas flow meter (cont.) Comparison with mass
(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 I/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. ANUAU Pressure measuring instruments
(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 i

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEINTOVDY — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. MUY (§19) | Pressure measuring instruments

(Pressure (cont.) Pressure gauge, Pressure
transmitter with electrical
output

Gauge pressure (P,)

-95 kPa to 0 kPa 94 Pa

> 0 kPa to 7 kPa 7.1 Pa

> 7 kPa to 70 kPa 88 Pa

> 70 kPa to 200 kPa 0.27 kPa

> 200 kPa to 400 kPa 0.37 kPa

> 400 kPa to 2 000 kPa 1.8 kPa
35

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

N,, air

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
3. 478 Electronic balance Based on UKAS Lab 14
(Mass) 1 mg to 500 mg 42 ug Edition 6 : 2019
>500mgtolg 60 psg
>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 11g
>
* epnallaltiuew (+) isziupmudoiuussanas 95 %
LLazﬁmmmmaLfJu"LUm’]maﬂa'rﬁmmsﬁm YAAIUANNITOVDINTRUNBULALNITIN (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))
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GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. 478 (58) Electronic balance (Cont.) Based on UKAS Lab 14
(Mass (cont.) > 150 kg to 200 kg 20 g Edition 6 : 2019
> 200 kg to 300 kg 21 ¢
> 300 ke to 500 kg 23 ¢
> 500 kg to 600 kg 50 ¢
Mechanical balance Based on UKAS Lab 14
1 mgto 160 g 0.36 mg Edition 6 : 2019
> 160 g to 300 ¢ 8.8 mg
> 300 g to 10 kg 44¢
> 10 kg to 80 kg a7 ¢
> 80 kg to 300 kg 89 ¢
> 300 ke to 600 kg 0.18 ke
4. grungil Temperature indicator with
(Temperature) sensor
Resistance thermometer Comparison with
-80 °C to 200 °C 0.050 °C standard thermometer
> 200 °C to 400 °C 0.075 °C
T
* aaulduiueu (+) fissdunnudetuussana 95 %
LLﬁ%ﬁﬂ?’]N%N’]EJL{JUVLUG]’]ZJLE]ﬂﬂ’ﬁeJSU']ﬂ’l'ﬁL%EN %fﬂﬂﬁ’]iJﬁ']lJ’]‘ﬁﬂéUE]Qﬂ'l‘ﬁaE]ULﬁEJULLﬁ%ﬂ'ﬁﬁjﬂ (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))
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(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4. 9unnil (Mv) | Temperature indicator with Senso
(Temperature (cont.)) | - 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 2.3 °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 3.5°C
> 700 °C to 800 °C 3.8°C
T
* Anpnliiuueu () AszAuAIToUUTEN 95 %
wazilmununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (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))
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(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. geunqdl (M) | Temperature indicator with
(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
-l

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

4. geunqdl (M) | Temperature controlled

(Temperature (cont)) | enclosure

Freezer

-40 °Cto 0 °C
Refrigerator

0 °Cto 10 °C
Incubator

10 °Cto 70 °C
Oven

70 °C to 100 °C

> 100 °C to 125 °C

> 125 °C to 150 °C

> 150 °C to 200 °C

Autoclave

105 °C to 125 °C

TLAS G-20

0.22 °C

0.20 °C

0.23 °C

0.75 °C
0.95 °C
1.0 °C
1.1°C

Based on BS 2646 : part 5

(1993)
T

0.50 °C

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui O $apsm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEINTOVDY — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. gunqdl (@) | Liquid bath Based on ASTM E 715-80
(Temperature (cont.)) | _40 °C to 0 °C 0.16 °C (reapproved 2022)
> 0 °C to 30 °C 0.15°C
> 30 °C to 50 °C 0.17°C
> 50 °C to 100 °C 0.23°C
> 100 °C to 200 °C 0.34°C

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

=

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Scope of Accreditation for Calibration)

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

atuil 03 oonlvdausTuil 14 fueneu w.e. 2566 fefufl 05 unsAu wa. 2571
(Issue No. 03) (Valid from) (14t September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M vonaowit [ a3 O wdouin O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191n13 . YAAINENNTOVDY . .
. YNTADULNEY . . ITNSABUNYU
GRYZIRY Parameten MIABUNLULAZNNTIN® Callbration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. geunqdl (s@) | Temperature sensor
(Temperature (cont.)) | Thermocouple (cont.) Based on ASTM E220-02
Type K, N, J, E, T
> 200 °C to 300 °C 1.2°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
> 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 °Cto 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 °Cto 1 100 °C 2.7 °C
S

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Scope of Accreditation for Calibration)

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

atun 03 DONIARILATUN 14 AULIBU W.A. 2566 893UN 05 unsIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui O $apsm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@119 . YAAINENNTOVDY » .
- I1YNNTEULNYU - y I0NTFFDUNEU
GRAUNAAY ANTADULNY UKL NNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. gunqdl (#9) | Liquid in glass thermometer Comparison with standard
(Temperature (cont)) | _40 °C to 50 °C 0.12 °C thermometer
> 50 °C to 100 °C 0.21 °C
> 100 °C to 200 °C 0.40 °C
Liquid in glass thermometer Comparison with standard
for retort and pipe thermometer
straight
-30 °C to 200 °C 0.30 °C
90 °C angle
-30 °C to 200 °C 0.30 °C
5. Tyl Measuring instrument
(Electrical) Temperature indicator Based on EURAMET/cg-11/
RTD Pt100 3-wire indicator/ v.01 (2007)
controller
-50 °C to 400 °C 0.12 °C
el
* aiAuldutueu (1) NsgauaANudaiuUsENNu 95 %
LLﬁ%ﬁﬂ’J’mﬁﬂJ’]EJL{JUVLUG]’]NLE]ﬂﬂ’]'ieJSU’]ﬂ’]iL%EN %‘mmmmmsaﬁuaqmsaamﬁauLLazmﬁm (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))
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(Scope of Accreditation for Calibration)

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

atul 03 ponlRUATUN 14 Auneu w.a. 2566 Aiuf 05 ung1AN w.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui O $apsm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANUENNTOVDS — -
- FYNTIFBULNYY - y 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

5. I (s19)

(Electrical (cont.))

Measuring instrument
Thermocouple indicator/
controller (with internal
cold junction compensation

Type E, J, K, N
-50 °C to 500 °C
>500 °C to 1 000 °C
Type T
0 °C to 400 °C
Type R, S
400 °C to 1 200 °C

0.54 °C
0.44 °C

0.42 °C

1.3°C

Based on EURAMET/cg11/
v.01 (2007)

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Scope of Accreditation for Calibration)

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

atul 03 PoNlUAILATUN 14 Ausney w.a. 2566 feiun 05 unFIAN W.A. 2571
(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans M wenanui O $apsm O wheuin O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. Tl (sie) Centrifuge Comparison with

(Electrical (cont.))

6. LAl

(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 (+) NsrsuaNUTDiuUsEUIM 95 %

wardanumnadulunnuenansivnisises 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))
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(Issue No. 03) (Valid from) (14" September B.E. 2566 (2023) (Until) (05" January B.E. 2571 (2028)
aounwiesufuinis [ ans [ wonaawi O $apsn M waouin [ wanwananun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUX'RIARE] - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. mslua Liquid flow meter with Electrical
(Flow) Output (Freg/Pulse/mA) Based on

Volumetric Flow rate

0.5 /h to 200 V/h 0.27 %
> 200 U/h to 1 300 /h 0.18 %
> 1 300 /h to 200 000 /h 0.15 %

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 L to 100 L 0.15 %
> 100  to 15 000 ( 0.15 %
at flow rate 0.5 /h to 200 000 \/h
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 ke/h
T

Manual of Petroleum
Measurement Standard
Chapter 4.5 Master meter
Provers Third Edition : 2010

* anenuliudueu (+) Nszsuanudindulsyam 95 %

wardanumnadulunnuenansivnisises IAnuaLsavesnsaaUisuLaznTIn (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))
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