FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

FoviosUFiRns UTEN WAAALUIINA 310
(Laboratory Name) (Calibratech Company Limited)
MiJ’]EJLaGUﬂ'Ti%}Ui’BQﬁI gauLiisu 0030
(Accreditation No.) (Calibration 0030)
atut o1 ponlRaus il 22 Suanau W, 2564 Fetudl 8 Mueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September BE. 2566 (2023)
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
AN $1UNTADULTIY YAAMNAILNTOVDY AWM IERUY
aouLigy (Parameter) nsapUIBULaYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 4R Micrometer for external In-house method :
(1. Dimension) measurement CAL-M1001 based on
0 mm to 13 mm 0.71 um JISB 7502 : 2016
> 13 mm to 25 mm 0.89 um table 9 and table 14
> 25 mm to 50 mm 1.5 um
> 50 mm to 75 mm 2.1 um
> 75 mm to 100 mm 2.8 um
> 100 mm to 125 mm 6.7 um
> 125 mm to 150 mm 7.1 ym
> 150 mm to 175 mm 7.5 um
> 175 mm to 200 mm 7.9 um
> 200 mm to 225 mm 8.4 um
> 225 mm to 250 mm 8.9 um
> 250 mm to 275 mm 9.4 um
> 275 mm to 300 mm 9.9 um
> 300 mm to 350 mm 11 pm
> 350 mm to 375 mm 12 pm
> 375 mm to 425 mm 13 pm
> 425 mm to 475 mm 14 um
> 475 mm to 500 mm 15 pm
F2=

* gauliudusu (+) Aszsuanudasulszann 95 %

wazinnunaneduluanuenasivinisised InANaILITaYeINITaaULsuLaEN1TIA (TLA-03)

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

N3ENTNENAMNTTH diNNUINATH NGRS uNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Micrometer for external In-house method :
(1. Dimension (cont.)) | measurement (cont.) CAL-M1001 based on
> 500 mm to 550 mm 16 um JISB 7502 : 2016
> 550 mm to 600 mm 17 um table 9 and table 14
> 600 mm to 625 mm 18 um
> 625 mm to 675 mm 19 um
> 675 mm to 700 mm 20 pm
> 700 mm to 750 mm 21 pm
> 750 mm to 800 mm 22 um
> 800 mm to 825 mm 23 um
> 825 mm to 875 mm 24 pm
> 875 mm to 900 mm 25 um
> 900 mm to 950 mm 26 pm
> 950 mm to 975 mm 27 pum
> 975 mm to 1 000 mm 28 um
Micrometer for internal In-house method :
measurement CAL- 1002 based on
5 mm to 13 mm 0.71 um JISB 7502 : 2016
> 13 mm to 25 mm 0.90 um table 14, No.2
> 25 mm to 50 mm 1.6 um
> 50 mm to 75 mm 2.2 um
> 75 mm to 100 mm 2.8 um
> 100 mm to 125 mm 6.7 um
> 125 mm to 150 mm 7.1 um >
* maailiutiueu (+) fsgduamnuiBesiulszina 95 %
LLﬁ%ﬁﬂ?WNﬁNWSL%UIﬂGﬂ@JL@ﬂﬁ’]ia“lﬂﬂ’]ﬂ%‘laﬂ ‘Q‘Uﬂﬂ’ﬂ’]llﬁﬁu']iﬂﬂ@flﬂﬂiﬁaULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Micrometer for internal In-house method :
(1. Dimension (cont.)) | measurement (cont.) CAL- 1002 based on
> 150 mm to 175 mm 7.5 um JISB 7502 : 2016
> 175 mm to 200 mm 8.4 um table 14, No.2
> 200 mm to 225 mm 8.9 um
> 225 mm to 250 mm 9.3 um
> 250 mm to 275 mm 9.8 um
> 275 mm to 325 mm 11 pm
> 325 mm to 375 mm 12 pm
> 375 mm to 425 mm 13 pm
> 425 mm to 450 mm 14 um
> 450 mm to 500 mm 15 pm
> 500 mm to 550 mm 16 pm
> 550 mm to 575 mm 17 um
> 575 mm to 625 mm 18 pm
> 625 mm to 650 mm 19 um
> 650 mm to 700 mm 20 pm
> 700 mm to 750 mm 21 um
> 750 mm to 775 mm 22 um
> 775 mm to 825 mm 23 um
> 825 mm to 850 mm 24 um
> 850 mm to 900 mm 25 um
> 900 mm to 925 mm 26 pm
Tzl
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ?ﬂNﬁNﬂﬂLﬁUlﬂ@’]ilL’e]ﬂﬁ'ﬁ%‘?ﬂﬂ’ﬁl,%‘laﬂ %ﬂﬂ’)ﬂmﬁﬁuﬂiﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Micrometer for internal In-house method :
(1. Dimension (cont.)) | measurement (cont.) CAL- 1002 based on
> 925 mm to 975 mm 27 pm JISB 7502 : 2016
> 975 mm to 1 000 mm 28 um table 14, No.2
Depth Micrometer In-house method :
0 mm to 25 mm 3.2 um CAL-M1009 based on
> 25 mm to 50 mm 3.5 um JIS B 7544 : 1994 item
> 50 mm to 75 mm 3.9 um 1, 3,4 table 7
> 75 mm to 100 mm 4.3 uym
> 100 mm to 125 mm 4.9 um
> 125 mm to 150 mm 5.4 um
> 150 mm to 175 mm 6.1 um
> 175 mm to 200 mm 6.6 um
> 200 mm to 225 mm 7.3 um
> 225 mm to 250 mm 7.9 um
> 250 mm to 275 mm 8.6 um
> 275 mm to 300 mm 9.2 um
Digital Indicator In—-house method :
0mm to 12 mm 2.4 ym CAL-M1003 by direct
> 12 mm to 30 mm 2.5 um measurement with dial
> 30 mm to 40 mm 2.6 um gauge tester and
> 40 mm to 50 mm 2.8 um gauge block
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ?ﬂNﬁN?ﬂLﬁUlﬂ@ﬂNL@ﬂﬁ’]i%“lﬂﬂ’]iﬁl@ﬂ ‘dﬂﬂﬂ’ﬂﬂmﬁﬁu’ﬁﬂﬂaﬂﬂﬁiﬁaULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Dial Gauge In-house method :
(1. Dimension (cont)) | 0 mm to 1 mm 2.4 um CAL-M1003 based on
> 1mm to 20 mm 3.4 um JISB 7503 : 2017
> 20 mm to 30 mm 3.5 um table JA.1
> 30 mm to 40 mm 3.6 um
> 40 mm to 50 mm 3.7 um
> 50 mm to 100 mm 4.3 um
Vernier , Dial , Digital Caliper In-house method :
0 mm to 100 mm 7.0 um CAL- M1004 based on
> 100 mm to 150 mm 7.6 um JIS B 7507 : 2016
> 150 mm to 200 mm 8.4 um
> 200 mm to 300 mm 16 pm
> 300 mm to 450 mm 18 pm
> 450 mm to 600 mm 21 pm
> 600 mm to 750 mm 24 pym
> 750 mm to 1 000 mm 30 pm
Dial Test Indicator In-house method :
0 mm to 0.14 2.4 um CAL-M1005 based on
> 0.14 mm to 0.4 mm 2.5 um JIS B 7533 : 2015
> 0.4 mm to 2.0 mm 3.3 um
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’JﬂiJﬁiJ?EJLﬁUlﬂGﬂiJL’e]ﬂﬁ’ﬁ%“lﬂﬂ’]iﬁlaﬂ %ﬂﬂ’)ﬂmﬁﬁu’]iﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Dial , Digital Thickness In-house method :
(1. Dimension (cont)) | 0 mm to 1 mm 0.59 um CAL-M1006 by direct
>1mmto5mm 0.61 um measurement with
>5mm to 10 mm 0.65 pm gauge block
> 10 mm to 12 mm 0.69 um
> 12 mm to 20 mm 5.8 um
> 20 mm to 25 mm 5.9 um
> 25 mm to 50 mm 29 um
Vernier ,Dial and height Gauge In-house method :
0 mm to 100 mm 3.9 um CAL-M1007 based on
> 100 mm to 150 mm 5.1 um JISB 7517 : 2018
> 150 mm to 200 mm 6.2 um [tem5.5.2 table 6
> 200 mm to 250 mm 7.4 um
> 250 mm to 300 mm 8.6 um
> 300 mm to 350 mm 18 pm
> 350 mm to 450 mm 19 um
> 450 mm to 600 mm 22 um
> 600 mm to 1 000 mm 30 um
Vernier, Dial, Digital depth gauge In-house method :
0 mm to 100 mm 14 pm CAL-M1008 based on
> 100 mm to 150 mm 15 pm JISB 7518 : 2018
> 150 mm to 200 mm 16 um table 6, 7
> 200 mm to 300 mm 17 pm
> 300 mm to 600 mm 23 um =
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁN’]ﬂL‘ﬁUlﬂGﬂiJL’e]ﬂﬁ’ﬁ%“lﬂﬂ’]il,%aﬂ %ﬂﬂ’)’m%’ﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenandl 22-L80104 —
(Certification no. 22-LB0104)
atut 01 senliRausTuil 22 Suaau w.e. 2564 fefuil 8 Aueneu wa. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191019 FUNTaULEy UYAANENNTOVDS WnsaeuLiiey
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Feeler Gauge (by electrical JIS B 7524 : 2008
(1. Dimension (cont.)) | comparator with probe)

0.01 mm to 0.06 mm 0.99 um

> 0.06 mm to 0.65 mm 1.0 um

> 0.65 mm to 3 mm 1.1 pm

Feeler Gauge (by ULM) In-house method :

0.01 mm to 0.65mm 0.87 um CAL-M1017 based on

> 0.65 mm to 3.0 mm 0.89 um JIS B 7524 : 2008

Electrical comparator with In-house method :
Probe (Comparator Type) CAL-M1014 direct

+ 1.0 um to £ 50 um 0.44 um measurement with

gauge block
Electrical comparator with In-house method :
probe (Linear Type) CAL-M1014 direct

0 pm to 2 000 um 0.44 um measurement with
gauge block

Dial Gauge Tester In-house method :

0 mm to 25 mm 1.2 um CAL-M1015 direct
measurement with
gauge block and
electrical comparator
with probe

>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁN?ﬂL‘ﬁUlﬂGﬂiJL’e]ﬂﬁ'ﬁ%‘sﬁ’]ﬂ'ﬁl,%aﬂ ‘dﬂﬂﬂ’ﬂmﬁﬁuﬂiﬂﬂaﬂﬂﬂiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Precision Level In-house method :
(1. Dimension (cont.) -1.0 mm/m to 1.0 mm/m 8.0 um/m CAL-M1018 base on JIS
B 7510 : 1993 item 1,2
Gauge Block In-house method :
0.5 mm to 10 mm 0.066 pum CAL-M1101 based on
> 10 mm to 25 mm 0.076 pm JIS B 7506 : 2004
> 25 mm to 50 mm 0.11 um item 10.2
> 50 mm to 75 mm 0.13 um
> 75 mm to 100 mm 0.16 ym
Surface Plate In-house method :
150 mm x 150 mm 0.90 um CAL-M1201 by direct
300 mm x 300 mm 1.3 um measurement with
400 mm x 400 mm 1.3 um electronic level meter
500 mm x 500 mm 1.4 pm
600 mm x 600 mm 1.6 um
750 mm x 750 mm 1.7 um
900 mm x 900 mm 1.9 pm
1 000 mm x 1 000 mm 2.1 ym
1100 mm x 1 100 mm 2.2 Pym
1 200 mm x 1 200 mm 2.3 um
1400 mm x 1 400 mm 2.5 um
1 500 mm x 1 500 mm 2.7 um
1 600 mm x 1 600 mm 2.8 ym
1 800 mm x 1 800 mm 3.1um v
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’JWiJﬁiJ?EJL%UIﬂG]’]@JL@ﬂﬁ’]ia“lﬂﬂ’ﬁgaﬂ %ﬂﬂ’)’mﬁﬁu’]iﬂﬂ@ﬂﬂﬂiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Surface Plate (cont.) In-house method :
(1. Dimension (cont.)) | 2 000 mm x 2 000 mm 3.3 um CAL-M1201 by direct
2 300 mm x 2 300 mm 3.7 um measurement with
2 500 mm x 2 500 mm 4.0 um electronic level meter
2 600 mm x 2 600 mm 4.2 pm
2 800 mm x 2 800 mm 4.6 um
3000 mm x 3 000 mm 5.1 um
External measuring (Plain plug In-house method :
Gauge, pin gauge, 3-wire,Tk CAL-M1301 based on
of dumbbell shaft probe) JIS B 7420 : 1997
0.1 mm 0.46 um
<1 mm 0.47 um
<3 mm 0.49 um
<5 mm 0.51 um
<8 mm 0.56 ym
< 10 mm 0.59 um
<13 mm 0.65 um
< 15 mm 0.70 um
< 18 mm 0.77 um
< 20 mm 0.81 um
< 23 mm 0.89 um
< 25 mm 0.94 um
< 30 mm 1.1 um
< 35 mm 1.3 um >
* eannallaiisiueu (+) Asgduenandesiuuszanm 95 %
LLﬁ%ﬁﬂ?WNﬁNWEJL‘T]UI‘IJG]’]@JLaﬂﬁ’]ia“ﬁ']ﬂ’]il,%’e]\‘] %ﬂﬂ’)’]&lﬁﬁu’ﬁﬂﬂaﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) External measuring (Plain plug In-house method :
(1. Dimension (cont.)) | Gauge, pin gauge, 3-wire, Tk CAL-M1301 based on
of dumbbell shaft probe) (cont.) JIS B 7420 : 1997
< 40 mm 1.4 uym
<45 mm 1.5 ym
< 50 mm 1.7 ym
<55 mm 1.8 um
< 60 mm 2.0 pm
< 65 mm 2.1 ym
<70 mm 2.2 uym
<75 mm 2.4 um
< 80 mm 2.5 um
< 85 mm 2.7 um
< 90 mm 2.8 pm
<95 mm 2.9 um
< 100 mm 3.1 ym
Plain ring gauge In-house method :
1.7 mm 0.64 pm CAL-M1302 based on
<3mm 0.66 um JISB 7420 : 1997
<5 mm 0.70 um
<8 mm 0.75 um
< 10 mm 0.80 um
< 13 mm 0.87 pm
< 15 mm 0.92 um —
* eannallaiisiueu (+) Asgduenandesiuuszanm 95 %
LLﬁ%ﬁﬂ?']iJﬁiJ']EJLﬁUl‘UGﬂllL'E]ﬂﬁ'ﬁ%“ﬁ']ﬂ'ﬁl,%‘l@\‘] %ﬂﬂ?qmﬁquﬂiﬂﬂaﬂﬂ”ﬁﬂ@ULﬁ&J‘ULLa%ﬂWi'ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

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

wifi 10/47



FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy

GRYUNZEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement

Capability*)

1. 1@ (si9) Plain ring gauge (cont.) In-house method :

(1. Dimension (cont.)) < 18 mm 0.99 um CAL-M1302 based on
< 20 mm 1.1 um JISB 7420 : 1997
<23 mm 1.2 ym
< 25 mm 1.2 um
< 30 mm 1.4 uym
< 35 mm 1.5 um
< 40 mm 1.7 pm
<45 mm 1.8 um
< 50 mm 2.0 ym
< 55 mm 2.2 pm
< 60 mm 2.3 um
< 65 mm 2.5 um
< 70 mm 2.6 pm
<75 mm 2.8 um
< 80 mm 2.9 um
< 85 mm 3.1 pm
<90 mm 3.3 um

Thread plug gauge In-house method :

1.4 mm 1.8 um CAL-M1303 based on

<2mm 1.8 um JIS B 0261 : 2004

<3 mm 2.0 um

<5 mm 2.0 um

<8 mm 20 um o~

* eannallaiisiueu (+) Asgduenandesiuuszanm 95 %

LLﬁ%ﬁﬂT]iJﬁﬂJ']EJL%UI‘UGﬂ@JL@ﬂa'ﬁ%‘smﬂ'ﬁl,%‘l@\‘] %ﬂﬂ?qmﬁquqiﬂﬂaﬂﬂﬁliﬁ@ULﬁEJ‘ULLa%ﬂ'ﬁi’@ (TLA-03)

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

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Thread plug gauge (cont.) In-house method :
(1. Dimension (cont.)) < 10 mm 2.0 pm CAL-M1303 based on
< 13 mm 2.0 um JISB 0261 : 2004
< 15 mm 2.0 ym
< 18 mm 2.0 um
<20 mm 2.0 ym
<23 mm 2.0 ym
< 25 mm 2.0 um
< 30 mm 2.0 ym
< 35 mm 2.0 ym
< 40 mm 2.1 pm
<45 mm 2.2 uym
< 50 mm 2.3 um
<55 mm 2.4 pm
< 60 mm 2.5 um
< 64 mm 2.6 um
Thread ring gauge In-house method :
3.5 mm 1.9 um CAL-M1303 based on
<4 mm 1.9 um EA-10/10 : 1999
< 10 mm 1.9 pm
< 13 mm 2.0 um
< 15 mm 2.0 um
<20 mm 2.0 pm
< 23 mm 2.1 um ="
* eannallaiisiueu (+) Asgduenandesiuuszanm 95 %
LLa%ﬁﬂ'J']NﬁiJ']EJL‘ﬂUI‘UGﬂNL@ﬂﬁ'ﬁ%‘smﬂ'ﬁl,%‘l@\‘] %ﬂﬂ?qmﬁquqiﬂﬂaﬂﬂ”ﬁﬁ@‘ULﬁ&J‘ULLa%ﬂqi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Thread ring gauge (cont.) In-house method :
(1. Dimension (cont.) <25 mm 2.1 um CAL-M1303 based on
< 30 mm 2.2 um EA-10/10 : 1999
< 35 mm 2.3 um
< 40 mm 2.4 um
<45 mm 2.5 um
< 50 mm 2.6 um
Height master In-house method :
0 mm to 300 mm 2.6 um CAL-M1021 based on
> 300 mm to 600 mm 3.5 um ISO 7863 : 1984
Caliper checker In-house method :
0 mm to 300 mm 2.5 um CAL-M1022 by
> 300 mm to 600 mm 3.5 um comparison technique
with gauge block
Check master In-house method :
0 mm to 300 mm 2.5 um CAL-M1022 by
> 300 mm to 600 mm 3.4 pm comparison technique
with gauge block
Riser block In—-house method :
0 mm to 300 mm 2.2 um CAL-M 1023 based on
> 300 mm to 600 mm 2.5 um ISO 7863 : 1984
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]MﬁM’]EJL‘ﬁUI‘UG]’]@JLaﬂﬁ’]ia“ﬁ’]ﬂ’]ig@\‘] ‘ﬁﬂﬂ?ﬂmﬁﬁu’]iﬂﬂaﬂﬂﬂiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy

GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement

Capability*)

1. 1R (#19) Depth micro checker In-house method :

(1. Dimension (cont.) 0 mm to 300 mm 2.5 um CAL-M1027 by
comparison technique
with gauge block

Cylinder gauge , bore gauge In-house method :
6 mm 0.56 um CAL-M1024 based on
> 6 mm to 10 mm 0.59 um JISB 7515 : 1982
> 10 mm to 15 mm 0.62 um
> 15 mm to 18 mm 0.65 um
> 18 mm to 20 mm 0.66 ym
> 20 mm to 25 mm 0.71 um
> 25 mm to 30 mm 0.76 ym
> 30 mm to 35 mm 0.81 ym
> 35 mm to 40 mm 0.86 um
> 40 mm to 45 mm 0.90 ym
> 45 mm to 50 mm 0.95 um
> 50 mm to 75 mm 1.3 um
> 75 mm to 100 mm 1.5 um
Three-point internal In-house method :
micrometer, holtest CAL-M1025 based on
4.5 mm to 8 mm 1.6 um DIN 863-4 : 1999-04
>8 mm to 10 mm 1.7 um
> 10 mm to 12 mm 1.8 um
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁN’]EJL%UIUG]’]@JLaﬂﬁ’]ia“ﬁ’]ﬂ’]ﬂ%‘laﬂ %ﬂﬂ’)’m%’ﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬂ@ULﬁEJ‘ULLazﬂﬂi"ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-.80104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1R (#19) Three-point internal In-house method :
(1. Dimension (cont)) | micrometer, holtest (cont.) CAL-M1025 based on
> 12 mm to 16 mm 1.9 um DIN 863-4 : 1999-04
> 16 mm to 20 mm 2.1 um
> 20 mm to 25 mm 2.3 um
> 25 mm to 30 mm 2.6 um
> 30 mm to 35 mm 2.8 um
> 35 mm to 40 mm 3.1 um
> 40 mm to 45 mm 3.2 um
> 45 mm to 50 mm 3.6 um
Standard bar, Setting rod In-house method :
25 mm to 75 mm 2.1 pm CAL-M1026 by
> 75 mm to 150 mm 2.2 um comparison technique
> 150 mm to 200 mm 2.3 um with gauge block
> 200 mm to 250 mm 2.4 um
> 250 mm to 300 mm 2.6 um
> 300 mm to 350 mm 2.9 ym
> 350 mm to 400 mm 3.0 um
> 400 mm to 425 mm 3.1 um
> 425 mm to 450 mm 3.2 um
> 450 mm to 500 mm 3.3 um
> 500 mm to 525 mm 3.5 um
> 525 mm to 550 mm 3.6 um
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁM’]EJL‘ﬁUIUG]’]@JL@ﬂﬁ’]ia‘sﬁ’]ﬂ’]iﬁlax‘] %ﬂﬂ’)’mﬁﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Standard bar, Setting rod (cont.) In-house method :
(1. Dimension (cont.) > 550 mm to 600 mm 3.7 um CAL-M1026 by
> 600 mm to 625 mm 3.8 um comparison technique
> 625 mm to 650 mm 3.9 um with gauge block
> 650 mm to 675 mm 4.0 pm
> 675 mm to 700 mm 4.1 pm
> 700 mm to 725 mm 4.4 ym
> 725 mm to 750 mm 4.5 um
> 750 mm to 800 mm 4.6 um
> 800 mm to 825 mm 4.8 um
> 825 mm to 850 mm 4.9 um
> 850 mm to 900 mm 5.0 um
> 900 mm to 925 mm 5.2 um
> 925 mm to 950 mm 5.3 um
> 950 mm to 975 mm 5.4 um
> 975 mm to 1 000 mm 5.5 um

Linear scale with indicator
0 mm to 2 000 mm

> 2 000 mm to 15 000 mm

Steel Ruler

Sqrt(0.0020°+(2.1x10° )
mm, Lin unit mm
Sqrt(0.0060°+(2.1x10° 1))

mm, Lin unit mm

In-house method :
CAL-M1401 by direct
measurement of

laser interinferometer

In-house method :

CAL-M1028 based on
JISB 7516 : 2005 v—=>

Omto2m 0.048 mm/m

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1R (#19) Steel tape In-house method :
(1. Dimension (cont.) 0mto50m 0.048 mm/m CAL-M1029 based on
JISB 7512 : 2018
Textile tape In-house method :
0Om to 50 m 0.050 mm/m CAL-M1030 based on
JISB 7522 : 1993
Micrometer head In-house method :
0 mm to 13 mm 1.4 um CAL-M1031 based on
> 13 mm to 25 mm 1.5 um JISB 7502 : 2016
> 25 mm to 50 mm 1.9 um
Dial gauge by ULM In-house method :
0mmto 1l mm 0.61 um CAL-M1032 based on
> 1 mm to 20 mm 2.5 um JIS B 7503 : 2017
> 20 mm to 30 mm 2.6 um
> 30 mm to 40 mm 2.8 um
> 40 mm to 50 mm 2.9 um
Digital indicator by ULM In-house method :
0Ommto 1l mm 0.77 um CAL-M1032 by direct
>1mmto5mm 0.80 pm measurement with
>5 mm to 10 mm 0.85 pm measuring machine
> 10 mm to 20 mm 1.1 um
> 20 mm to 30 mm 1.3 um
> 30 mm to 40 mm 1.5 um
> 40 mm to 50 mm 1.8 um W

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

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

widi 17/47



FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Dial test indicator by ULM In-house method :
(1. Dimension (cont.) 0 mm to 0.14 mm 0.72 um CAL-M1033 based on
> 0.14 mm to 0.4 mm 0.90 um JISB 7533 : 2015
> 0.4 mm to 2.0 mm 2.5 um
Universal length measuring In-house method :
machines (ULM) CAL-M1300 by direct
0 mm to 10 mm Sqrt (0.17°+(1.3x10°L)") | measurement with
pm, L in unit pm gauge block
> 10 mm to 25 mm Sqrt (0.18°+(1.3x10°L)")
pm, L in unit pm
Universal length measuring In-house method :
machines (ULM) (cont.) CAL-M1300 by direct
> 25 mm to 50 mm Sart (0.23°+(1.3x10°L)") | measurement with
pm, L in unit pm gauge block
> 50 mm to 60 mm Sqrt (0.29°+(1.3x10°L)")
pm, L in unit pm
Gauge block comparator EURAMET cg-2 version 02
0 mm to 100 mm 0.042 pm (03/2011)
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ?']iJﬁiJ']EJLﬁUl‘UW]@JL@ﬂﬁ'ﬁ%“mﬂ'ﬁl,%‘l@\‘] %ﬂﬂ?ﬂmﬁﬁuqiﬂﬂaﬂﬂ”ﬁﬁ@ULﬁ&J‘ULLa%ﬂWi"?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. 47a Balance In-house method :
(2. Mass) 1 mg 5.3 ug CAL-M2001 based on
>1mgto2mg 5.3 g UKAS LAB14 : 2015
>2mgto5mg 5.4 pg
> 5 mgto 10 mg 7.1 pg
> 10 mg to 20 mg 8.9 pg
> 20 mg to 50 mg 11 pg
> 50 mg to 100 mg 14 pg
> 100 mg to 200 mg 17 pg
> 200 mg to 500 mg 22 pg
>500mgtolg 26 pg
>lgto2g 34 pg
>2¢gtobg 43 pg
>5¢to10¢g 53 pg
>10gto20¢ 71 pg
>20¢gto50¢ 110 pg
> 50 g to 100 g 0.20 mg
> 100 ¢ to 200 ¢ 0.38 mg
> 200 ¢ to 500 ¢ 0.97 mg
> 500 ¢ to 1 ke 2.1 mg
> 1 kg to 2 kg 12 mg
> 2 kg to 5 kg 23 mg
> 5 kg to 10 ke 92 mg
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J?iJﬁiJ’]EJL%UI‘UG]’]@JL’e]ﬂﬁ'ﬁ%“ﬁ’]ﬂ’]il,%’e]\‘] ‘?Jﬂﬂ’)’]llﬁ’m’ﬁﬂﬂ@flﬂﬂiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
anunInissUuRng M a3 O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. 378 #io Balance (cont.) In-house method :
(2. Mass (cont.)) > 10 kg to 20 kg 180 mg CAL-M2001 based on
> 20 kg to 30 kg 0.25 ¢ UKAS LAB14 : 2015
> 30 kg to 40 ke 0.84 ¢
> 40 kg to 50 kg 0.85¢
> 50 kg to 60 kg 0.86 ¢
> 60 kg to 100 kg 4.1¢
> 100 kg to 200 kg 18 ¢
> 200 kg to 300 kg 27 ¢
> 300 ke to 400 kg 45 ¢
> 400 kg to 500 kg 52 ¢
> 500 kg to 600 kg 59 ¢
> 600 kg to 700 kg 87 ¢
> 700 kg to 800 kg 90 ¢
> 800 kg to 900 kg 96 ¢
> 900 kg to 1 000 kg 103 ¢
Conventional mass In-house method :
Class F2 CAL-M2101 based on
1 mg to 10 mg 0.012 mg OIML R111-1 : 2004 (E)
20 mg 0.013 mg
il
* enanulduiueu (=) fissRuanudesiuuseana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
anunInissUuRng M a3 O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
GRYUNZEN (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. 378 #io Conventional mass In-house method :
(2. Mass (cont.)) Class F1 CAL-M2101 based on
50 mg 0.013 mg OIML R111-1 : 2004 (E)
100 mg 0.014 mg
200 mg 0.015 mg
500 mg 0.017 mg
lg 0.023 mg
26 0.025 mg
5g¢ 0.029 mg
10 g 0.035 mg
20 ¢ 0.042 mg
50 ¢ 0.049 mg
100 ¢ 0.11 mg
200 ¢ 0.17 mg
500 ¢ 0.40 mg
1 kg 1.7 mg
2 ke 2.0 mg
5 kg 4.1 mg
10 kg 12 mg
20 kg 18 mg
gl
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRITNZEN (Parameter) nMsapUWEULaEMTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
3. ANNAU Pressure gauge
(3. Pressure) Pnuematic In—-house method :
-85 kPa to 0 kPa 1.3 kPa CAL-M2201 based on
> 0 kPa to 690 kPa 1.2 kPa BS EN 837-1: 2016
> 690 kPa to 1 379 kPa 1.9 kPa by pressure calibrator
Hydraulic
0 kPa to 34 475 kPa 38 kPa
> 34 475 kPa to 68 950 kPa 88 kPa
Pressure indicator In-house method :
Pnuematic CAL-M2202 direct
0 kPa to 1 000 kPa 1.1 kPa measurement with
Hydraulic pressure calibrator
0 kPa to 34 475 kPa 15 kPa
> 34 475 kPa to 59 987 kPa 41 kPa
Barometer (absolute pressure) In-house method :
75 kPa to 110 kPa 0.076 kPa CAL-M2203 based on
Barograph (absolute pressure) DKD R6-1: 2014
95 kPa to 104 kPa 0.096 kPa
4. 133 Push-pull gauge, Force gauge In-house method :
(4. Force) 0.1 N to 100 N 0.058 N CAL-M2301 direct
> 100 N to 200 N 0.059 N measurement with
> 200 N to 490 N 0.065 N standard weight
T
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁiﬂﬂL‘ﬁUlﬂW]ﬂJL@ﬂﬁ’]ia“lﬂﬂ’ﬁﬁlaﬂ %ﬂﬂ’)’mﬁﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi’?@ (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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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
GRYUNZEN (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
5. k3300 Torque wrench ISO 6789 : 2003
(5. Torque) Type | : class A, B and C
Type Il : class A, B, Cand G
1 Nm to 1 356 Nm 1.5%
Torque screwdriver ISO 6789 : 2003
Type | : class D and E
Type Il : class D, E and F
0.45 Nm to 10 Nm 1.5%
6. U311m3 Volumetric pipette ASTM E 542-01
(6. Volume) 0.5 ml 0.002 6 ml
1 ml 0.002 6 ml
2 ml 0.002 6 ml
3 ml 0.002 6 ml
4 ml 0.002 6 ml
5ml 0.002 6 ml
6 ml 0.003 8 ml
7 ml 0.003 8 ml
8 ml 0.003 8 ml
9 ml 0.003 8 ml
10 ml 0.003 8 ml
15 ml 0.006 2 ml
>
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
douLiigu (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. Usu1as (M@) | Volumetric pipette ASTM E 542-01
(6. Volume (cont.)) 20 ml 0.006 4 ml
25 ml 0.006 6 ml
50 ml 0.011 ml
100 ml 0.017 ml
Measuring pipette ASTM E 542-01
0.1 mlto 2 ml 0.002 6 ml
5 ml 0.002 7 ml
10 ml 0.003 9 ml
20 ml 0.006 5 ml
25 ml 0.006 7 ml
50 ml 0.011 ml
Buret ASTM E 542-01
5 ml 0.003 7 ml
10 ml 0.003 9 ml
25 ml 0.006 6 ml
50 ml 0.011 ml
100 ml 0.019 ml
Volumetric flask ASTM E 542-01
2 ml 0.006 8 ml
5ml 0.006 8 ml
10 ml 0.006 9 ml
20 ml 0.007 1 ml
>
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
douLiigu (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. Usums (si@) | Volumetric flask (cont.) ASTM E 542-01
(6. Volume (cont.)) 25 ml 0.007 4 ml
50 ml 0.011 ml
100 ml 0.018 ml
200 ml 0.045 ml
250 ml 0.049 ml
500 ml 0.072 ml
1 000 ml 0.14 ml
2 000 ml 0.26 ml
Measuring cylinder ASTM E 542-01
5 ml 0.020 ml
10 ml 0.027 ml
25 ml 0.049 ml
50 ml 0.054 ml
100 ml 0.063 ml
250 ml 0.087 ml
500 ml 0.12 ml
1 000 ml 0.17 ml
2 000 ml 0.28 ml
Piston Burette In-house method :
> 1 mlto 10 ml 1.0 pl CAL-M3004 based on
> 10 ml to 25 ml 1.7 ul ISO 8655-3, 6 :2002
> 25 ml to 50 ml 3.2 ul
>
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aaﬂuﬂﬁwﬁaﬂﬂaﬁﬁﬂﬂi M a3 O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRITNZEN (Parameter) nMsapUWEULaEMTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. U3uws (9) | Piston pipette In-house method :
(6. Volume (cont.)) 1 ul to 10 pl 0.027 pl CAL-M3002 based on
> 10 pl to 100 pl 0.053 ul ISO 8655-6 : 2002
> 100 ul to 200 pl 0.054 pl
> 200 pl to 1 000 pl 0.69 pl
>1mlto2ml 0.72 ul
>2mlto 5 ml 0.80 pl
>5mlto 10 ml 1.1 pl
Dispenser In-house method :
1 mlto 2 ml 0.001 5 ml CAL-M3003 based on
>2mlto 5 ml 0.003 5 ml ISO 8655-5.6 : 2002
> 5 mlto 10 ml 0.007 0 ml
> 10 ml to 20 ml 0.014 ml
> 20 ml to 25 ml 0.017 ml
> 25 ml to 30 ml 0.021 ml
> 30 ml to 50 ml 0.035 ml
> 50 ml to 60 ml 0.069 ml
7. a8 Conductivity meter In-house method :
(7. Chemical) Nominal CAL-M4301 by direct
25 pS/cm 0.20 pS/cm measurement using
147 puS/cm 2.1 uS/cm certified reference
1413 uS/cm 9.0 uS/cm material
12.88 mS/cm 0.082 mS/cm
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (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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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)
Tususesianil 22-LB0104
(Certification no. 22-LB0104)

2ONIYAIWATUN 22 SUINAL W.A. 2564
(Valid from) (22™ December B.E. 2564 (2021))

D9IUN 8 AueeU N.A. 2566
(Unti) (8" September B.E. 2566 (2023))

adun 01
(Issue No. 01)

aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191019 FUNTaULEy UYAANENNTOVDS WnsaeuLiiey
GRYVNIEN (Parameter) MsaUisULazNIIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)

7. 13 (519) pH meter In-house method :

(7. Chemical (cont.) DC voltage CAL-M4201 by direct
-177.48 mV 0.060 mV measurement using
0mV 0.058 mV standard voltage
177.48 mV 0.060 mV calibrator and using

Nominal pH certified reference
4 0.008 4 material
7 0.009 2
10 0.014

8. gunqdl Liquid in glass thermometer In-house method :

(8. Temperature) Total immersion CAL-M4001 based on
-30 °C to < -20 °C 0.18 °C ASTM E77-07 item
-20 °C to 200 °C 0.092 °C 6.5.6.1-6.5.6.4, 6.5.7.4

Partial immersion
-30 °C to < -20 °C 0.18 °C
-20 °C to < 200 °C 0.096 °C
Dial thermometer In-house method :
-30 °C to < -20 °C 0.61 °C CAL-M4002 by
-20 °C to 200 °C 0.59 °C comparison with
> 200 °C to 400 °C 3.0 °C standard thermometer
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLﬁ%ﬁﬂ’JﬂiJﬁiJ?EJLﬁUlﬂGﬂiJL’e]ﬂﬁ’ﬁ%“lﬂﬂ’]il%l@ﬂ %ﬂﬂ’)ﬂmﬁﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi'ﬁ’@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

wihdi 27/47




FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
GRYUNZEN (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
8. gunqdl (#19) Digital thermometer with In-house method :
(8. Temperature sensor CAL-M4003 by
(cont.) Thermocouple type K,T comparison with
-30 °C to < -20 °C 0.25 °C standard thermometer
-20 °C to 20 °C 0.18 °C
> 20 °C to 40 °C 0.22 °C
> 40 °C to 60 °C 0.27 °C
> 60 °C to 80 °C 0.32 °C
> 80 °C to 100 °C 0.39 °C
> 100 °C to 120 °C 0.45 °C
> 120 °C to 140 °C 0.52 °C
> 140 °C to 160 °C 0.58 °C
> 160 °C to 180 °C 0.65 °C
> 180 °C to 200 °C 0.72 °C
> 200 °C to 240 °C 1.1 °C
> 240 °C to 260 °C 1.2 °C
> 260 °C to 300 °C 1.3 °C
> 300 °C to 340 °C 1.4 °C
> 340 °C to 380 °C 1.5 °C
> 380 °C to 400 °C 1.6 °C
>
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
douLiigu (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
8. gunqdl (#®) | Digital thermometer with In-house method :
(8. Temperature sensor CAL-M4003 by
(cont.) Thermocouple type J, E comparison with
30 °Cto < -20 °C 0.25 °C standard thermometer
-20 °Ct0 20 °C 0.18 °C
> 20 °Cto 40 °C 0.22°C
> 40 °Cto 60 C 0.27 °C
> 60 “Cto 80 °C 0.32°C
>80 “C to 100 °C 0.39 °C
> 100 °C to 120 °C 0.45 °C
> 120 °C to 140 °C 0.52°C
> 140 °C to 160 °C 0.58 °C
> 160 °C to 180 °C 0.65 °C
> 180 °C to 200 °C 0.72°C
Resistance thermometer
-30 °C to < -20 °C 0.18 °C
-20 °C to 200 °C 0.095 °C
> 200 °C to 400 °C 0.72 °C
Dry block calibrator In—-house method :
-30 °C to 0 °C 0.20 °C CAL-M4011 based on
> 0 °C to 100 °C 0.19 °C EURAMET cg-13
> 100 °C to 200 °C 0.24 °C Version 3.0 (02/2015)
> 200 °C to 300 °C 0.31 °C
> 300 °C to 400 °C 0.35 °C =
* eannallaiisiueu (+) Asgduenandesiuuszanm 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
anunInissUuRng M a3 O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRITNZEN (Parameter) nMsapUWEULaEMTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
8. Qmwﬂuﬁ (%) | Air chamber (oven, incubator, TLAS G-20
(8. Temperature freezer)
(cont.) 20 °C to 0 °C 0.52 °C
> (0 °C to 100 °C 0.30 °C
> 100 °C to 120 °C 0.69 °C
> 120 °C to 140 °C 0.75 °C
> 140 °C to 160 °C 0.84 °C
> 160 °C to 180 °C 0.95 °C
> 180 °C to 200 °C 1.0 °C
Water bath ( by digital In-house method :
thermometer with TC sensor ) CAL-M4006 based on
Above ambient 5 °C to 40 °C 0.52 °C ASTM E 715-80 item
> 40 °C to 60 °C 0.55 °C 4.1.1,4.1.2
> 60 °C to 80 °C 0.61 °C
> 80 °C to 100 °C 0.62 °C
Water bath ( by digital In-house method :
thermometer with RTD sensor ) CAL-M4006 based on
10 °C to 28 °C 0.17 °C ASTM E 715-80 item
> 28 °C to 100 °C 0.18 °C 4.1.1,4.1.2
Autoclave In-house method :
105 °C to 120 °C 0.69 °C CAL-M4007 based on
>120 °C to 135 °C 0.71 °C BS 2646 Part 5: 1993
ltem 3.1 y=s —
* maailiutiueu (+) fsgduamnuiBesiulszina 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
8. gunqdl (#®) | Liquid in glass thermometer for In-house method :
(8. Temperature retort and pipe CAL-M4014 by
(cont.) Straight comparison with
80 °C to 135 °C 0.18 °C standard thermometer
90 ° back angle
80 °C to 135 °C 0.19 °C
9. mm%ju Thermo-hygrograph In-house method :
(9. Humidity) Temperature CAL-M4013 by
10 °C to 40 °C 0.94 °C comparison with
Relative humidity standard thermometer
@ 25 °C and humidity
28 % 2.5 %
> 28 % to 50 % 2.6 %
> 50 % to 70 % 27 %
> 70 % to 90 % 2.8 %
Thermo-hygrometer
Temperature
10 °C to 40 °C 0.46 °C
Relative humidity
@ 25 °C
28 % to 50 % 22 %
> 50 % to 70 % 2.3 %
> 70 % to 90 % 2.5 %
>
* enanulduiueu (=) fissRuanudesiuuseana 95 %
LLa%ﬁﬂ%WNWNWBLﬁUIﬂG]WNL@ﬂa'ﬁ%‘smﬂ'ﬁl,%‘l@\‘] %ﬂﬂ?qmﬁquqiﬂﬂaﬂﬂ”ﬁﬁ@ULﬁ&J‘ULLa%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
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(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atul 01 ponlidaATu 22 Sunew wA. 2564 FeYudl 8 Auenou w.a. 2566

(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))

aounwisUidinis M ans O wenaomit O d2p5m O ndoudi O warwanudi

(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
@191015 S18N5EUIEY YAANUFINNTOVD A/Msaeugy
ADULEU (Parameter) AMSADULULAZANSIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

10. Il

(10. Electrical)

Measuring instrument

DC voltage
0 mV to < 330 mV
330 mVto <33V
33Vto<33V
33 Vto <330V
330 Vto 1000V

DC Current
OmAto <33 mA
33 mAto <33 mA
33 mA to < 330 mA
330 mAto < 2.2A
22Ato 10A

Resistance
0Qto<11Q
11Qto<33Q
33Qto< 110 Q@
110 Q to < 330 Q
330 Q to < 1.1 kQ
1.1 kQ to < 3.3kQ
33kQ to < 11kQ
11 kQ to < 33 kQ
33 kQ to < 110 kQ
110 kQ to < 330 kQ

70 pV/V + 4.4 WV
58 pv/V + 10 uv
58 uV/V + 82 pv
64 uV/V + 0.96 LV
64 pVv/V + 6.1 LV

0.15 mA/A + 0.13 pA
0.12 mA/A + 0.32 LA
0.12 mA/A + 3.9 A
0.35 mA/A + 52 pA
0.70 mA/A + 0.39 YA

0.14 mQ/Q + 9.3 mQ
0.14 mQ/Q + 18 mQ
0.11 mQ/Q + 18 mQ
0.11 mQ/Q + 20 mQ
0.11 mQ/Q + 70 mQ
0.11 mQ/Q + 91 mQ
0.11 mQ/Q + 0.70 mQ
0.11 mQ/Q + 1.1 mQ
0.13 MQ/Q + 7.0 mQ
0.14 mQ/Q + 11 mQ

EURAMET cg-15
Version 3.0 (02/2015)

e il

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (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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(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atun 01 DONIARIUATUN 22 SUIIAU .F. 2564 A9Iuf 8 Aueneu w.A. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))
aounwisUidinis M ans O venaowd O $apsm [ wrdeud O vaneantud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
=) = aa =
197019 FYNTFDULNYU UAAIMUAINITOUVD INTFHDUNEU
aaULﬁﬁlU (Parameter) ﬂTﬁaaULﬁ JULAZNNSIA* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
10. ol Measuring instrument
(10. Electrical)

Resistance (cont.) EURAMET cg-15

330 kQ to < 1.1 mQ Version 3.0 (02/2015)
1.1 mQ to < 3.3 mQ
33mQto< 11l mQ
11 mQ to <33 mQ
33 mQ to < 110 mQ
110 mQ to 300 mQ

AC voltage

@ 30 mVto < 33 mV
10 Hz to < 45 Hz

45 Hz to < 10 Hz

0.18 mMQ/Q + 68 mQ
0.18 mQ/Q + 88 mQ
0.70 MQ/Q + 1.1 mQ
1.2 mQ/Q + 7.2 mQ
5.8 mQ/Q + 55 mQ
5.8 mQ/Q + 58 mQ

4.1 mV/V + 24 pv
1.8 mV/V + 24 uV

10 kHz to < 20 kHz

20 kHz to < 50 kHz

50 kHz to < 100 kHz

100 kHz to < 500 kHz
@ 33 mV to < 330 mV

10 Hz to < 45 Hz

45 Hz to < 10 kHz

10 kHz to < 20 kHz

20 kHz to < 50 kHz

0.58 mV/V + 24 pv

2.4 mV/V + 24 pVv
29 mV/V + 24 pVv
4.1 mV/V + 39 uv
12 mV/V + 70 Vv

2.9 MV/V + 58 pV

1.2 mV/V + 24 Vv
1.9 mV/V + 47 pv

50 kHz to < 100 kHz
100 kHz to 500 kHz

2.8 mV/V + 0.20 mV
8.1 mV/V + 0.39 mV
>

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 fatul 8 fueneu w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
anunInissUuRng M a3 O wonaowsi O a5 O wwdeud O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTala bt $18ASEOUTIBY YAANUELNTOVDY AWM IERUTIYY
GRYUNZEN (Parameter) nMsdpULiBuLaYNTIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
10. Tn#" (sip) Measuring instrument
(10. Electrical (cont.) | AC voltage (cont.) EURAMET cg-15
@ 0.33Vto<33 Version 3.0 (02/2015)
10 Hzto < 45 Hz 1.8 mV/V + 0.29 mV
45 Hz to < 10 kHz 0.35 mV/V + 70 pVv
10 kHz to < 20 kHz 0.93 mV/V + 70 pv
20 kHz to < 50 kHz 1.7 mV/V + 0.35 mV
50 kHz to < 100 kHz 2.8 mV/V + 2.0 mV
100 kHz to 500 kHz 58 mV/V + 3.9 mV
@33Vto<33V
10 Hzto < 45 Hz 1.8 mV/V + 2.9 mV
45 Hz to < 10 kHz 0.47 mV/V + 0.70 mV
10 kHz to < 20 kHz 0.93 mV/V + 3.0 mV
20 kHz to < 50 kHz 2.2 mV/V + 5.8 mV
50 kHz to 100 kHz 2.8 mV/V + 20 mV
@33Vto<330V
45 Hz to < 1 kHz 0.58 mV/V + 7.7 mV
1 kHz to < 10 kHz 0.93 mV/V + 18 mV
10 kHz to 20 kHz 1.1 mV/V + 39 mV
@ 330 Vto 1000V
45 Hz to < 1kHz 0.58 mV/V + 0.093 V
1 kHz to < 5 kHz 24 mV/V +0.12V
5 kHz to 10 kHz 2.4 mV/V + 058V
>
* epnallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieuwaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngmwamﬁmﬁqmammsm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atul 01 ponlidaATu 22 Sunew wA. 2564 FeYudl 8 Auenou w.a. 2566

(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))

aounwisUidinis M ans O wenaomit O d2p5m O ndoudi O warwanudi

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@191015 S18N5EUIEY YAANUFINNTOVD A/Msaeugy
ADULEU (Parameter) AMSADULULAZANSIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

10. Wi (si0)

(10. Electrical (cont.))

Measuring instrument

AC current

@ 0.033 mA to < 0.33 mA
1 kHz to < 5 kHz
5 kHz to 10 kHz

@ 0.33 mA to < 3.3 mA
10 Hz to < 20 Hz
20 Hz to < 45 Hz
45 Hz to < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz

@ 3.3 mAto <33 mA
10 Hz to < 20 Hz
20 Hz to < 45 Hz
45 Hz to < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz

@ 33 mA to < 330 mA
10 Hz to < 20 Hz
20 Hz to < 45 Hz
45 Hz to < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz

4.7 mA/A + 59 LA
15 mA/A + 5.9 LA

2.4 mA/A + 59 LA
1.2 mA/A + 5.9 LA
1.2 mA/A + 5.9 pA
2.4 mA/A + 59 LA
7.0 mA/A + 5.9 pA

2.4 mA/A + 6.8 LA
1.2 mA/A + 6.8 LA
1.1 mA/A + 6.8 pA
2.4 mA/A + 6.8 LA
7.0 mA/A + 6.8 YA

2.4 mA/A + 36 pA
1.2 MA/A + 36 pA
1.1 mA/A + 36 PA
2.4 mA/A + 36 pA

7.0 mA/A + 36 pA
>

EURAMET cg-15
Version 3.0 (02/2015)

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atul 01 ponlidaATu 22 Sunew wA. 2564 FeYudl 8 Auenou w.a. 2566

(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))

aounwisUidinis M ans O wenaomit O d2p5m O ndoudi O warwanudi

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@191015 S18N5EUIEY YAANUFINNTOVD A/Msaeugy
ADULEU (Parameter) AMSADULULAZANSIA* (Calibration Method)

(Field of Calibration) (Calibration and Measurement

Capability*)

10. Wi (si0)

(10. Electrical (cont.))

Measuring instrument
AC current (cont.)
@033Ato<22A

10 Hzto < 45 Hz

45 Hz to < 1 kHz

1 kHz to 5 kHz
@22At010A

45 Hz to < 65 Hz

65 Hz to < 500 Hz

500 Hz to 1 kHz

EURAMET cg-15

Version 3.0 (02/2015)
2.4 mA/A + 0.35 mA
1.2 mA/A + 0.35 mA
8.7 mA/A + 0.35 mA

0.70 mA/A + 2.4 mA
1.2 mA/A + 2.4 mA
3.9 mA/A + 2.4 mA

DC power In-house method :

1.089 Wto < 72.6 W
(3.3Vto33V,033At022A)
10.89 W to < 726 W

(33 Vto 330V, 0.33 Ato 2.2 A)
108.9 W to < 2.2 kW

(330 Vto 1000V, 033 Ato 2.2 A
7.26 W to <330 W
(3.3Vto33V,22At0 10 A)
72.6 W to < 3.3 kW

(33Vto 330V, 22Ato 10 A)
726 W to 10 kW

0.36 mW/W + 0.58 W

0.36 mW/W + 0.58 W

0.36 mW/W + 0.58 W

0.70 mW/W + 0.58 W

0.70 mW/W + 0.58 W

0.70 mW/W + 0.60 W

CAL-M4402 by
comparison with

multiproduct calibrator

(330 Vto 1 000V, 2.2 A to 10 A) >

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

winfi 36/47



FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atul 01 ponlidaATu 22 Sunew wA. 2564 FeYudl 8 Auenou w.a. 2566

(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))

aounwisUidinis M ans O wenaomit O d2p5m O ndoudi O warwanudi

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@191015 S18N5EUIEY YAANUFINNTOVD A/Msaeugy
ADULEU (Parameter) AMSADULULAZANSIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

10. Wi (si0)

(10. Electrical (cont.))

Measuring instrument
AC power
@ 45 Hz to 65 Hz
at power factor = 1
1.089 Wto < 72.6 W
(33Vto33V,0.33At022A)
10.89 W to < 726 W
(33Vto330V,033Ato22A)
108.9 W to < 2.2 kW
(330 Vto 1000V, 0.33 Ato 2.2 A)
7.26 W to < 330 W
(3.3Vto33V,22Ato 10 A)
72.6 W to < 3.3 kW
(33Vto330V,22Ato 10 A)
726 W to 10 kW
(330 Vto 1000V, 2.2 Ato 10 A)
Capacitance
@50 Hz to 1 kHz

0.33 nF to < 11 nF

11 nF to <33 nF

33 nF to <110 nF

110 nF to <0.33 nF

0.33 pF to <1.1 pF

1.1 uF to <3.3 pF

1.3 mW/W + 0.58 W

1.3 mW/W + 0.58 W

1.3 mW/W + 0.59 W

0.84 mW/W + 0.58 W

0.91 mW/W + 0.59 W

0.91 mW/W + 0.99 W

5.8 mF/F + 0.022 nF
2.9 mF/F + 0.12 nF
2.9 mF/F + 0.13 nF
2.9 mF/F + 0.36 nF
2.9 mF/F + 59 nF
4.1 mF/F + 6.8 nF

EURAMET cg-15
Version 3.0 (02/2015)

In-house method :
CAL-M4403 by
comparison with

multiproduct calibrator

>

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwﬁmﬁ’m%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaavil 22-LB0104 —
(Certification no. 22-LB0104)
atul 01 ponlidaATu 22 Sunew wA. 2564 FeYudl 8 Auenou w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) unti) 8" September B.E. 2566 (2023))
aounwisUidinis M ans O wenaomit O d2p5m O ndoudi O warwanudi
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@191015 S18N5EUIEY YAANUFINNTOVD A/Msaeugy
ADULEU (Parameter) AMSADULULAZANSIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

10. Wi (si0)

(10. Electrical (cont.))

Measuring instrument
Capacitance (cont.)
@50 Hz to 400 Hz
3.3 uF <11 pF
11 pF <33 pF
@50 Hz to 200 Hz
33 uF to < 110 pF
@50 Hz to 100 Hz
110 uF to < 330 uF
330 uF to < 1.1 mF

DC Current clamp
033Ato<22A
22Ato<10A
10 Ato< 16.5A
165Ato<110A
110 A to 500 A

AC current clamp
@45 Hz to 1 kHz

3.3 mAto <33 mA
33 mA to < 330 mA
033Ato<22A
10 Ato < 16.5A
165Ato <110 A

4.1 mF/F + 13 nF
4.7 mF/F + 0.036 pF

5.8 mF/F + 0.14 uF

8.1 mF/F + 0.68 pF
12 mF/F + 0.68 pF

0.35 mA/A + 0.058 A
0.70 mA/A + 0.058 A
5.8 mA/A + 0.58 A
58 mA/A + 0.59 A
5.9 mA/A + 0.59 A

1.1 mA/A+0.058 A
1.1 mA/A+0.058 A
1.2 mA/A+0.058 A
6.0 mA/A+0.60 A

6.0 mMA/A+0.60 A
>

In-house method :
CAL-M4403 by
comparison with

multiproduct calibrator

In-house method :
CAL-M4405 by
comparison with
multiproduct calibrator

and 50 turn coil current

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

N3ENTNENAMNTTH diNNUINATH NGRS uNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetudl 8 fugnau w.a. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023))
aounwisUidinis M ans O venanwd O 4251 [ iadeud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN1T FIWNTEDUTIYY YPAUANTOVDY WMsdoUIYy
GRYVNIEN (Parameter) NIAOUTIBULAZATIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
10. Tn#" (sip) Measuring instrument
(10. Electrical (cont.)) | AC current clamp (cont.) In-house method :
@45 kHz to 65 Hz CAL-M4405 by
22Ato<10A 0.70 mA/A+0.058 A comparison with
110 A to < 500 A 5.9 mA/A+0.59 A multiproduct calibrator
and 50 turn coil current
Resistance temperature In-house method :
Detector (RTD) PT 385, 1009 CAL-M4406 by
(ITS-90) comparison with
-200 °C to < -166 °C 0.049 °C multiproduct calibrator
-166 °C to < 26 °C 0.067 °C
26 °C to < 300 °C 0.090 °C
300 °C to < 650 °C 0.14 °C
>

* ananuliuiuau (+) AszauaNuTadulszUIM 95 %
~ = a A a ~ )
wazdianunune dulunuena1sIvInI19589 VRAMUAIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 Fetud 8 Muanem w.e. 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023)
anunmriesufjuins O ans M vonanwd O d2a5m O wdend O wanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN19 FIUNTEDUTIYY YPAUANTOVDY WMsaoUIYy
dauLiley (Parameter) nMsaoUWEUkaEMTIN% (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 4R Surface Plate In-house method :
(1. Dimension) 150 mm x 150 mm 0.90 um CAL-M1201 by direct
300 mm x 300 mm 1.3 um measurement with
400 mm x 400 mm 1.3 um electronic level meter
500 mm x 500 mm 1.4 pm
600 mm x 600 mm 1.6 um
750 mm x 750 mm 1.7 um
900 mm x 900 mm 1.9 pm
1 000 mm x 1 000 mm 2.1 ym
1100 mm x 1 100 mm 2.2 uym
1200 mm x 1 200 mm 2.3 um
1400 mm x 1 400 mm 2.5 um
1 500 mm x 1 500 mm 2.7 um
1 600 mm x 1 600 mm 2.8 pm
1 800 mm x 1 800 mm 3.1 um
2 000 mm x 2 000 mm 3.3 um
2 300 mm x 2 300 mm 3.7 pm
2 500 mm x 2 500 mm 4.0 um
2 600 mm x 2 600 mm 4.2 pm
2 800 mm x 2 800 mm 4.6 pm
3 000 mm x 3 000 mm 5.1 um
>
* enanulduiueu (=) issruanudesiuuseana 95 %
LLﬁ%ﬁﬂ’J’]ﬂJﬁN’]EJL‘ﬁUI‘UG]’mLaﬂa’]ia“ﬁ’]ﬂ’]ﬂ%@\‘] %ﬂﬂ’)’mﬁﬁu’ﬁﬂﬂ@ﬂﬂﬁiﬁ@ULﬁ&J‘ULLﬁ%ﬂWi"i@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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adun 01
(Issue No. 01)

FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)
Tususesianil 22-LB0104
(Certification no. 22-LB0104)

2ONIYAIWATUN 22 SUINAL W.A. 2564
(Valid from) (22™ December B.E. 2564 (2021))

D9TUN

8 MeNEU W.A. 2566

Unti) (8" September B.E. 2566 (2023))

aounwiesujuinis [ ans M wenaowit [ daasm O waoun O waneanuin

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U10N5 S18ANSADULIBU INPINUAIUNTOVD M saauigu
aaULﬁﬁlU (Parameter) ﬂTﬁaaULﬁ EJULLazmﬁﬂ* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. 4R (s19)

(1. Dimension (cont.))

Linear scale with indicator
0 mm to 2 000 mm Sqrt(0.0020°+(2.1x10° 1°)
mm, L in unit mm
Sqrt(0.0060°+(2.1x10° 1)°)

mm, L in unit mm

> 2 000 mm to 15 000 mm

Universal length measuring
machine (ULM)

0 mm to 10 mm Sqrt (0.17°+(1.3x10°L)")
pm, L in unit pm
Sqrt (0.18°+(1.3x10°L)")
pm, L in unit pm
Sqrt (0.23°+(1.3x10°L))
pm, L in unit pm
Sqrt (0.29°+(1.3x10°L))
pm, L in unit pm
Sqrt (0.38°+(1.3x10°L)")
pm, L in unit um
Sqrt (0.29°+(1.3x10°L))
pm, L in unit pm
Sqrt (0.31°+(1.3x10°L)")
pm, L in unit pm
Sqrt (0.32°+(1.3x10°L))
pm, L in unit um

iyl

> 10 mm to 25 mm

> 25 mm to 50 mm

> 50 mm to 75 mm

> 75 mm to 100 mm

> 100 mm to 125 mm

> 125 mm to 150 mm

> 150 mm to 175 mm

In-house method :
CAL-M1401 by
direct measurement

of laser interferometer

In-house method :
CAL-M1300 direct
measurement with

gauge block

* gnanuliviuau (+) AszauaNUTBtuUsTUNM 95 %

wazdanuvanedulunnuenansivnisisns IAANNEILNTIVEINISERUTIEULAEANTIA (TLA-03)

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

NITNTNYAFINNTIU ﬁﬂﬁmmmngﬂuwamﬁm%qmmﬁmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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adun 01
(Issue No. 01)

FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)
Tususesianil 22-LB0104
(Certification no. 22-LB0104)

2ONIYAIWATUN 22 SUINAL W.A. 2564
(Valid from) (22™ December B.E. 2564 (2021))

D9TUN

8 MeNEU W.A. 2566

Unti) (8" September B.E. 2566 (2023))

anunmriesufjuins O ans M vonanwd O d2a5m O wdend O wanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191019 PRRUPGIINIIY YAANANNTOVDS WnsaeuLiiey
dauLiley (Parameter) nMsaoUWEUkaEMTIN% (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 1@ (si9) Universal length measuring In-house method :
(1. Dimension (cont.)) | machine (ULM) (cont.) CAL-M1300 direct
> 175 mm to 200 mm Sqrt (0.38°+(1.3x10°L)") | measurement with
pm, L in unit pm gauge block
Gauge block comparator EURAMET cg-2 version 02
0 mm to 100 mm 0.042 um (03/2011)
2. 47a Balance In-house method :
(2. Mass) 1 mg 5.3 ug CAL-M2001 based on
>1mgto2mg 5.3 pg UKAS LAB14 : 2015
>2mgto5mg 5.4 ug
>5mgto 10 mg 7.1 pg
> 10 mg to 20 mg 8.9 ug
> 20 mg to 50 mg 11 peg
> 50 mg to 100 mg 14 pg
> 100 mg to 200 mg 17 peg
> 200 mg to 500 mg 22 ug
>500mgtolg 26 pg
>1lgto2g 34 pg
>2gtobg 43 pg
>5¢t010¢g 53 pg
>10¢gt020 g 71 pg
>20¢to50¢ 110 pg
> 50 g to 100 g 0.20 mg
>

* gnanuliviuau (+) AszauaNUTBtuUsTUNM 95 %
~ = a A a ~ )
wazdiaunune duluauena1sIvINI19989 VRAMUEIUITOVRINTAD UM ULALNISTIR (TLA-03)

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

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

winfi a2/a7



FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 BeTudl 8 fuenam e, 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023)
anunmriesufjuins O ans M vonanwd O d2a5m O wdend O wanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN19 FIUNTEDUTIYY YPAUANTOVDY WMsaoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZANTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. 178 (79) Balance (cont.) In-house method :
(2. Mass (cont.)) > 100 g to 200 g 0.38 mg CAL-M2001 based on
> 200 g to 500 ¢ 0.97 mg UKAS LAB14 : 2015
> 500 ¢ to 1 ke 2.1 mg
> 1 kg to 2 kg 12 mg
> 2 kg to 5 ke 23 mg
> 5 ke to 10 kg 92 mg
> 10 kg to 20 kg 180 mg
> 20 kg to 30 kg 0.25¢
> 30 kg to 40 kg 0.84 ¢
> 40 kg to 50 kg 0.85¢
> 50 kg to 60 kg 0.86 ¢
> 60 kg to 100 kg 41¢
> 100 kg to 200 kg 18 ¢
> 200 kg to 300 kg 27 g
> 300 kg to 400 kg 45 ¢g
> 400 kg to 500 kg 52 ¢
> 500 kg to 600 kg 59 ¢
> 600 kg to 700 kg 87 ¢
> 700 kg to 800 kg 90 ¢
> 800 kg to 900 kg 96 ¢
> 900 kg to 1 000 kg 103 ¢
>
* enanulduiueu (=) issruanudesiuuseana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieusaznisia (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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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tususesavn 22-LB0104
(Certification no. 22-LB0104)

atufl o1 genlidausTul 22 Suaau wa. 2564 BeTudl 8 fuenam e, 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023)
aounwiesujuinis [ ans M venaouit O d2p51 O waewd O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN19 FIUNTEDUTIYY YPAUANTOVDY WMsaoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZANTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
3. ANNAU Pressure measuring instrument
(3. Pressure) Pneumatic In-house method :
-85 kPa to 0 kPa 1.5 kPa CAL-M2201 based on
> 0 kPa to 690 kPa 1.3 kPa BS EN 837-1: 2016
> 690 kPa to 1 379 kPa 1.9 kPa by pressure calibrator
Hydraulic
0 kPa to 34 475 kPa 45 kPa
> 34 475 kPa to 68 950 kPa 95 kPa
Pressure indicator In-house method :
Pneumatic CAL-M2202 direct
0 kPa to 1 000 kPa 1.1 kPa measurement with
Hydraulic pressure calibrator
0 kPa to 34 475 kPa 17 kPa
> 34 475 kPa to 59 987 kPa 41 kPa
4. gunqdl Dial thermometer In-house method :
(4. Temperature) -30 °C to 125 °C 0.61 °C CAL-M4002 by
> 125 °C to 200 °C 0.92 °C comparison with
> 200 °C to 400 °C 3.0 °C standard thermometer
Digital thermometer with sensor In-house method :
Resistance thermometer CAL-M4003 by
-30 °C to 125 °C 0.18 °C comparison with
> 125 °C to 400 °C 0.72 °C standard thermometer
>

* gnanuliviuau (+) AszauaNUTBtuUsTUNM 95 %

wazdanuvanedulunnuenansivnisisns IAANNEILNTIVEINISERUTIEULAEANTIA (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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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseuandl 22-LB0104 —
(Certification no. 22-LB0104)
atufi 01 gonlidaudsud 22 Sunnau w.e. 2564 BeTudl 8 fuenam e, 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Unti) (8" September B.E. 2566 (2023)
anunmriesufjuins O ans M vonanwd O d2a5m O wdend O wanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AULTalabt $18A5EOUTIBY YAANUELNTOVDY AWMIERUTIYY
douLiigu (Parameter) nMsdpuLiguLaYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
4. gungdl (7®) |Digital thermometer with sensor In-house method :
(4. Temperature Thermocouple type K, T CAL-M4003 by
(cont.) -30 °C to 25 °C 0.25 °C comparison with
> 25 °C to 50 °C 0.29 °C standard thermometer
> 50 °C to 75 °C 0.35 °C
> 75 °C to 100 °C 0.42 °C
> 100 °C to 125 °C 0.49 °C
> 125 °C to 150 °C 0.89 °C
> 150 °C to 175 °C 0.95 °C
> 175 °C to 200 °C 1.0 °C
> 200 °C to 225 °C 1.1 °C
> 225 °C to 250 °C 1.2 °C
> 250 °C to 300 °C 1.3 °C
> 300 °C to 325 °C 1.4 °C
> 325 °C to 375 °C 1.5 °C
> 375 °C to 400 °C 1.6 °C
Temperature controlled enclosure TLAS G-20
-20°C to 0 °C 0.52 °C
> 0 °C to 100 °C 0.30 °C
> 100 °C to 120 °C 0.69 °C
> 120 °C to 140 °C 0.75 °C
> 140 °C to 160 °C 0.84 °C
> 160 °C to 180 °C 0.95 °C
> 180 °C to 200 °C 1.0°C 5=
* epallilutueu (+) fisziuanudeiuuszana 95 %
warflanumnafulumuenaisinisdes Iarnuaunsavesnisaeuiieusaznisia (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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adun 01
(Issue No. 01)

FI882REAF1V kAT YaUYIElUTUTRRIUGURNS
(Scope of Accreditation for Calibration)
Tususesianil 22-LB0104
(Certification no. 22-LB0104)

2ONIYAIWATUN 22 SUINAL W.A. 2564
(Valid from) (22™ December B.E. 2564 (2021))

D9TU 8 AUENEU W.A. 2566

Unti) (8" September B.E. 2566 (2023))

aounwiesujuinis [ ans M venaouit O d2p51 O waewd O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN19 FIUNTEDUTIYY YPAUANTOVDY WMsaoUIYy
GRYUNZEN (Parameter) NIAOUTIBULAZANTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
4. geunndl (sie) | Water bath ( by digital In-house method :
(4. Temperature thermometer with TC sensor ) CAL-M4006 based on
(cont.) Above ambient 5 °C to 40 °C 0.52 °C ASTM E 715-80 item
> 40 °C to 60 °C 0.55 °C 4.1.1,4.1.2
> 60 °C to 80 °C 0.61 °C
> 80 °C to 100 °C 0.62 °C
Water bath ( by digital
thermometer with RTD sensor )
10 °C to 28 °C 0.17 °C
> 28 °C to 100 °C 0.18 °C
Autoclave In-house method :
105 °C to 120 °C 0.69 °C CAL-M4007 based on
>120 °C to 135 °C 0.71 °C BS 2646 Part 5 : 1993
item 3.1
5. 1A% Conductivity meter In-house method :
(5. Chemical) Nominal CAL-M4301 by direct
25 uS/cm 0.20 uS/cm measurement using
147 puS/cm 2.1 uS/cm certified reference
1413 uS/cm 9.0 uS/cm material
12.88 mS/cm 0.082 mS/cm
>

* gnanuliviuau (+) AszauaNUTBtuUsTUNM 95 %
~ = a A a ~ )
wazdiaunune duluauena1sIvINI19989 VRAMUEIUITOVRINTAD UM ULALNISTIR (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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FI882REAF1V kAT YaUYIElUTUTRRIUGURNS

(Scope of Accreditation for Calibration)

Tufusenanii 22-LB0104 —
(Certification no. 22-LB0104)
atufl o1 genlidausTul 22 Suaau wa. 2564 BeTudl 8 fuenam e, 2566
(Issue No. 01) (Valid from) (22" December B.E. 2564 (2021)) (Untih) (8" September BE. 2566 (2023)
anunmriesufjuins O ans M vonanwd O d2a5m O wdend O wanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UN19 FIUNTEDUTIYY YPAUANTOVDY WMsaoUIYy
dauLiley (Parameter) nMsaoUWEUkaEMTIN% (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)

5. 1Al (519) pH meter In-house method :

(5. Chemical (cont.)) | DC voltage CAL-M4201 by direct
-177.48 mV 0.12 mV measurement using
0mV 0.086 mV standard voltage
177.48 mV 0.12 mV calibrator and using

nominal pH certified reference
4 0.008 4 material
7 0.009 2
10 0.014
il

* gnanuliviuau (+) AszauaNUTBtuUsTUNM 95 %
~ = a A a ~ )
wazdiaunune duluauena1sIvINI19989 VRAMUEIUITOVRINTAD UM ULALNISTIR (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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