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fefuil 5 Augneu wa. 2570
(19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

ontAILATUNA 19 TuAu W.A.2568
(Valid from)

auufl 04

(Issue No. 04)

amumwﬁawﬁﬁami M a5 O vonaewit O 4hmsm O wndeuii O vaneaanud

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191015 S18N5ERULNY YANNANTOVDY FoMsaeuLgU
ﬁE]‘UL‘ﬁEJ‘U (Parameter) miaamﬁﬂmmzmﬁm* (Calibration Method)

(Field of Calibration) (Calibration and Measurement Capability*

1. Tt

(1. Electrical)

Measuring instrument
DC voltage EURAMET cg-15
0 mV to < 220 mV 7.5 pv/V + 0.80 pv
5.0 uv/V + 1.0 v

35 pVv/AV + 3.0 pv

220 mVto< 22V
22Vto< 11V

11Vto<22V
22V to <220V
220V to 1 000 V

35 uVv/V + 55 pv
8.0 pV/V + 90 pv
6.5 VNV + 0.45 mV

1 kV to 10 kv 0.60 mV/V + 1.1V Comparison with HV divider

AC voltage EURAMET cg-15
@10 Hz to 20 Hz

220 pV to < 2.2 mV 0.25 mV/V + 4.1 pv
0.25 mV/V + 4.5 v
0.25 mV/V + 22 pv

>
220mVto< 22V 0.24 mV/V + 50 uVv

22mVto<22mV
22 mV to < 220 mV

* AnAuluLULeU (+) NSERUAMUTIRITUUTELI 95 %

LLazﬁmmwmaLﬁulﬂmmaﬂmﬁmmsl,'%aﬂ YAANNAIUNTOVDINTAB UL ULAZNTIA (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))

NSENTNYAAWNTTU FTINNULATFTUNER NUNYAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument
AC voltage (cont.)
@10 Hz to 20 Hz
22Vto< 22V 0.24 mV/V + 0.50 mV
22V to <220V 0.24 mV/V + 5.0 mV
@> 20 Hz to 40 Hz
220 W to < 2.2 mV
22mVto < 22mV
22 mV to < 220 mV
220mVto< 22V
22Vto<22V

22V to <220V

0.11 mV/V + 4.1 uVv
0.11 mV/V + 4.5 uv
0.11 mV/V + 15 pv
90 uV/V + 85 uVv
90 uV/V + 0.25 mV
90 PV/V + 2.8 mV
@> 40 Hz to 20 kHz
220 UV to < 2.2 mV 0.10 mVAV + 4.1 vV
0.10 mV/V + 4.5 pv
0.10 mMV/V + 13 pV
a5 pv/NV + 62 pv
45 pv/V + 0.16 mV

>
52 VAV + 1.0 mV

22mVto<22mV
22 mV to < 220 mV
220 mVto< 22V
22Vto< 22V
22V to <220V

EURAMET cg-15

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 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))

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (TLA-03)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

THAILAND

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument
AC voltage (cont.)
@>20 kHz to 50 kHz
220 pVto < 2.2 mV
22 mVto<22mV
22 mV to < 220 mV
220 mVto< 22V
22Vto<22V
22V to <220V
@15 Hz to < 50 Hz
220 V to 250 V
@50 Hz to 1 kHz
220V to 1 000 V

AC high voltage meter
@ 50 Hz

1 kV to 10kV
Frequency
@1lVtobV

5 Hz to 2 MHz

EURAMET cg-15

0.21 MVAV + 4.1 pv
0.21 mV/V + 4.5 uv
0.21 mV/V + 13 pv
75 UV + 62 vV
75 uV/V + 0.18 mV
80 uV/V + 1.3 mV

0.30 mV/V + 17 mV

70 WAV + 4.0 mV

Comparison with
HV divider
4.2 mV/V +0.64 V

WExclude effect of unit
=

under calibration

2.5 uHz/Hz + 5.0 yHz ™

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 3/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

aantuRaLa U 19 Junau W.A.2568

THAILAND

9N 5 AULIYU WA 2570

atufl 04

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
ﬂEJ‘UL‘ﬁEJ'U (Parameter) msaamﬁammzmﬁm* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument
DC current
0 pA to < 220 pA
220 pAto < 2.2 mA
22mAto <22 mA
22 mA to < 220 mA
220 mAto 2.2 A

40 uA/A + 6.5 nA
35 UA/A + 7.5 nA
35 UA/A + 42 nA
45 yA/A + 0.72 pA
80 A/A + 13 pA

>22Ato<3A 0.38 mA/A + 45 pA

>3Ato 11 A 0.50 mA/A + 0.52 mA

11Ato 20 A 1.0 mA/A + 0.77 mA
AC current

@ 20 Hz to 40 Hz
19 pA to < 220 pA
220 pAto < 2.2 mA
2.2mA to < 22 mA

0.16 mA/A + 11 nA
0.16 mA/A + 38 nA
0.16 mA/A + 0.38 LA
22 mA to < 220 mA 0.16 mA/A + 3.8 pA

® > 40 Hzto 1 kHz
19 pA to < 220 pA

220 pAto < 2.2 mA

0.12 mA/A + 8.5 nA

0.12 mA/A + 38 nA
>

EURAMET cg-15

EURAMET cg-15

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 4/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument EURAMET cg-15

AC current

@ > 40 Hzto 1 kHz
2.2 mA to < 22 mA 0.12 mA/A + 0.38 LA

22 mA to < 220 mA 0.12 mA/A + 2.8 YA

® 20 Hz to 1 kHz
220 mAto 2.2 A 0.26 mA/A + 38 pA

@ > 1 kHz to 5 kHz

19 YA to < 220 pA 0.28 MA/A + 13 nA

220 pAto < 2.2 mA
2.2mA to < 22 mA
22 mA to < 220 mA
220 mAto 2.2 A

@> 5 kHz to 10 kHz

19 pA to < 220 pA
220 yAto < 2.2 mA
22 mA to < 22 mA
22 mA to < 220 mA
220 mAto 2.2 A

0.20 mA/A + 0.12 pA
0.20 mA/A + 0.58 pA
0.20 mA/A + 3.8 YA
0.45 mA/A + 85 pA

1.1 mA/A + 70 nA
1.1 mA/A + 0.70 pA
1.1 mA/A + 5.1 LA
1.1 mA/A + 11 pA

>
7.0 mMA/A + 0.17 mA

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 5/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument

AC current

@ 10 Hzto < 45 Hz
>22Ato30A
@45 Hz to 1 kHz

>22Ato30A 0.60 mA/A + 0.11 mA
@ > 1 kHz to 5 kHz

>22Ato3.0A 6.0 mA/A + 1.1 mA
@ > 5 kHz to 10 kHz

>22Ato30A 25 mA/A + 5.0 mA

@45 Hz to 100 Hz
3Ato<1lA
11Ato 20 A

@>100 Hz to 1 kHz
3Ato< 11 A
11Ato 20 A

®>1kHzto 5 kHz

1.8 mA/A + 0.11 mA

0.6 MA/A + 2.1 mA
1.2 mA/A + 5.1 mA

1.0 mA/A + 2.1 mA
1.5 mA/A + 5.1 mA

3Ato< 11 A 30 mA/A + 2.1 mA
T
11 Ato 20 A 30 mA/A + 5.1 mA

EURAMET cg-15

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 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))

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (TLA-03)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 6/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. Lo (90) Measuring instrument EURAMET cg-15
(1. Electrical (cont.)) DC resistance
0Q a5 pQ
1Q 96uQ/Q
19 Q 961/
10 Q 26 uQ/Q
19 Q 26 uQ/Q
100 Q 11 uQ/Q
190 Q 11 uQ/Q
1kQ 8.7 pQ/Q
1.9 kQ 8.7 pQ/Q
10 kQ 8.7 pQ/Q
19 kQ 8.7 UY/Q
100 kQ 12 uQ/Q
190 kQ 12 uQ/Q
1 MQ 22 LY/
1.9 MQ 22 U/Q
10 MQ 48 pQ/Q Remark : at 5V to 20 V
19 MQ 48 u/Q Remark : at 4.75Vto 19V
100 MQ 0.11 mQ/Q Remark : at 5V to ZOF\’//
* aauluuuuey (+) fiszdumudetuuszanm 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 7/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0187
(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

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

1. v (me)

(1. Electrical (cont.))

Measuring instrument

DC Resistance (cont.) EURAMET cg-15

0Qto<11Q
11Qto<33Q
33Qto< 110 Q
110 Q to <1.1 kQ
1.1 kQ to <11 kQ

11 kQ to <110 kQ
110 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
33MQto< 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ

40 uQ/Q + 1.1 mQ
30 uQ/Q + 1.6 mQ
28 uQ/Q + 1.5 mQ
28 uQ/Q + 2.2 mQ
28 PQ/Q + 22 mQ
28 uQ/Q +0.22 Q
32 UQ/Q + 2.2 Q
60 PQR/Q + 32 Q
0.13 mQ/Q + 52 kQ
0.25 mQ/Q + 2.6 kQ
0.51 mQ/Q + 3.1 kQ

3.1 me/Q +0.11 MQ
>

330 MQ to < 1 100 MQ 16 mQ/Q + 0.51 MQ

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

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

1. v (me)

(1. Electrical (cont.))

Measuring instrument
DC power Direct measurement with
1.089 Wto < 72.6 W
7.26 W to < 363 W
10.89 W to < 726 W
72.6 W to < 3.63 kW
108.9 W to < 2.244 kW

726 W to < 11.22 kW

0.36 mW/W + 0.010 W
0.70 mW/W + 0.10 W
0.36 mW/W + 0.10 W
0.70 mW/W + 0.20 W
0.36 mW/W + 0.10 W
0.70 mW/W + 0.60 W

multiproduct calibrator

AC power Direct measurement with

@ 45 Hz to 65 Hz, multiproduct calibrator

at power factor = 1

10.89 Wto < 726 W
726 W to < 3.63 kW
108.9 W to < 2.244 kW
726 W to < 11.22 kW

1.3 mW/W + 0.20 W
0.92 mW/W + 0.85 W
1.3 mW/W + 0.60 W

el
0.92 mW/W + 2.7 W

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

Measuring instrument
DC clamp (clamp meter)
033Ato< 11 A
11Ato 20A
>20Ato <150 A
150 A to <550 A
550 Ato 1 000 A
AC clamp (clamp meter)
@ 45 Hz to 65 Hz
033 Ato<3A
3Ato<11A
11At0 20 A
>20Ato< 150 A
150 Ato < 550 A
550 Ato 1 000 A

1.3 mA/A + 13 mA
1.6 mA/A + 13 mA
3.0 mA/A + 23 mA
3.0 mA/A + 0.15 A
31 mA/A+ 13A

1.4 mA/A + 13 mA
1.4 mA/A + 14 mA
1.7 mA/A + 14 mA
3.3 mA/A + 33 mA
3.3 mA/A + 0.20 A

>
35mMA/A+ 14 A

Direct measurement with
calibrator and 50 turn

current coil

Direct measurement with
calibrator and 50 turn

current coil

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0187
(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument
High resistance meter
(@ 250V, @ 500 V and
@ 1kV)
1 MQ to 10 MQ 2.4 mQ/Q + 5.8 kQ

> 10 MQ to 100 MQ 2.4 mQ/Q + 58 kQ

1GQ 0.63 MQ
10 GQ 8.2 MQ
100 GQ 82 MQ
17Q 0.82 GQ
Capacitance 4 terminals
@ 120 Hz
10 pF 51 mF/F
100 pF 5.2 mF/F
1000 pF 1.2 mF/F
10 nF 0.62 mF/F
100 nF 0.52 mF/F
i
1 uF 0.52 mF/F

Direct measurement with

standard resistor

Direct measurement with

standard capacitor

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 11/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUIN"T SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameten) NTAOULTIBULAZNATIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. lvlvin (#0) Measuring instrument
(1. Blectrical (cont)) | Capacitance 4 terminals Direct measurement with
@ 1 kHz standard capacitor
1 pF 21 mF/F
10 pF 2.2 mF/F
100 pF 0.73 mF/F
1000 pF 0.62 mF/F
10 nF 0.33 mF/F
100 nF 0.35 mF/F
1 uF 0.3¢ mF/F
@ 10 kHz
1 pF 22 mF/F
10 pF 2.2 mF/F
100 pF 0.73 mF/F
1000 pF 0.70 mF/F
10 nF 0.80 mF/F
100 nF 0.80 mF/F
g
1 uF 0.90 mF/F

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 12/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Measuring instrument
Inductance 4 terminals
@1 kHz
100 uH
10 mH
1H
Digital tachometer
Photo type
6.0 r/min to < 100 r/min
100 r/min to < 1 000 r/min
1000 r/min to < 10 000 r/min
Contact type
1.2 r/min to < 1 000 r/min
1 000 r/min to < 10 000 r/min
Surface speed measuring
Contact type
1.02 m/min to < 100 m/min
100 m/min to < 1 000 nVmin
1 000 m/min to < 2 000 m/min

1.1 mH/H
1.3 mH/H
6.1 mH/H

(58 €®x Y) + 0.012 r/min
(58 €®x Y) + 0.12 r/min
(58 €®xY)+ 1.2 r/min

(58 €®xY) + 0.12 r/min
(58 €®xY) + 1.2 r/min

(58 €® xY) + 0.012 m/min
(58 €® xY) + 0.12 m/min
T
(58 €® xY) + 1.2 m/min

Direct measurement with

standard Inductor

Direct measurement with
multifunction synthesizer
When Y = revolution in

r/min

When Y = speed in

m/min

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 13/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-LB0187)
atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUIN"T SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameten) NTAOULTIBULAZNATIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Measuring instrument
(1. Electrical (cont) | Capacitance meter Direct measurement with
@ 50 Hz to 1 000 Hz multiproduct calibrator
0.50 nF to < 11nF 5.8 mF/F + 32 pF
11 nFto < 33 nF 2.9 mF/F + 0.14 nF
33 nF to < 110 nF 2.9 mF/F + 0.14 nF
110 nF to < 330 nF 2.9 mF/F + 0.68 nF
0.33 yF to < 1.1 yF 29 mF/F + 1.3 nF
1.1 uF to < 3.3 pF 4.1 mF/F + 6.8 nF
@ 50 Hz to 400 Hz
33 uF to < 11 pF 4.1 mF/F + 13 nF
11 YF to < 33 pF 4.7 mF/F + 68 nF
@ 50 Hz to 200 Hz
33 UF to < 110 pF 58 mF/F + 0.13 pF
@ 50 Hz to 100 Hz
110 pF to < 330 pF 8.1 mF/F + 0.68 UF
>
0.33 mF to 1.1 mF 12 mF/F + 0.68 uF

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
M 14/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. loivin (#0) Measuring instrument Direct measurement
(1. Electrical (cont)) | Earth Tester by decade resistance box
0Qto20Q 0.12 mQ/Q + 0.006 3 Q
> 20 Q to 200 Q 0.12 mQ/Q + 0.058 Q
> 200 Qto 2000 Q 0.58 mQ/Q + 0.528

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
N 15/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont.)) DC voltage Direct measurement with
0 mV to < 200 mV 5.5 uV/V + 0.60 pv digital multimeter
200mVto< 2V 4.0 uv/V + 1.0 pv
2Vto<20V 4.0 pv/V + 7.5 pv
20V to < 200 V 6.0 WV + 75 pV
200 Vto 1 000V 6.0 uV/V + 0.80 mV
1 kV to 10 kV 0.60 mV/V + 7.7V Direct measurement with
DC high voltage divider and
DCV meter
AC voltage Direct measurement with
@ 40 Hz to 100 Hz digital multimeter
1 mVto <200 mV 0.13 mV/V + 5.0 pVv
200mVto<2V 0.11 mV/V + 25 uv
2V to < 20V 95 UV + 0.25 mV
20V to <200V 95 WAV + 2.5 mV
T
* aauluuuuey (+) fiszdumudetuuszanm 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (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)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
N 16/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont.) @ > 100 kHz to 2 kHz Direct measurement with
1 mV to < 200 mV 0.13 mV/V + 3.0 v digital multimeter
200 mVto < 2V 0.10 MV/V + 25 v
2V to 20V 80 uV/V + 0.25 mV
20 Vto < 200 V 80 UV/V + 2.5 mV
@ > 2 kHz to 10 kHz
1 mV to < 200 mV 0.15 mV/V + 5.0 uyv
200mVto< 2V 0.13 mV/V + 25 pVv
2V to 20V 0.12 mV/V + 0.25 mV
20V to <200V 0.12 mV/V + 2.5 mV

@ > 10 kHz to 30 kHz

1 mVto <200 mV 0.35 mV/V + 9.0 uv
200mVto< 2V 0.23 mV/V + 45 pv
2V to 20V 0.23 mV/V + 0.45 mV
20 Vto <200V 0.23 mV/V + 4.5 mV

@ 40 Hz to 10 kHz
200V to 1 000 V 0.12 mV/V + 45 mV
>

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
N 17/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

) THAILAND
Tususoaan 22-LB0187
(Certification no. 22-LB0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont.)) AC voltage (cont.)
@ > 10 kHz to 30 kHz Direct measurement with
200 Vto 1 000 V 0.23 mV/V + 85 mV digital multimeter
DC current Direct measurement with
0 pA to < 200 pA 12 yA/A + 0.50 nA digital multimeter
200 pAto < 2 mA 12 yA/A + 5.0 nA
2 mA to < 20 mA 14 uA/A + 50 nA
20 mA to < 200 mA 48 pA/A + 1.0 pA
200mAto<2A 0.19 mA/A + 20 pA
2Ato<20A 0.40 mA/A + 0.45 mA
AC current Direct measurement with
@ 10 Hz to 10 kHz digital multimeter
2 PA to < 200 pA 0.30 MA/A + 22 nA
200 pA to < 2 mA 0.30 MA/A + 0.22 pA
2 mA to < 20 mA 0.30 mA/A + 2.2 pA
20 mA to < 200 mA 0.29 mA/A + 22 uA
>
* aauluuuuey (+) fiszdumudetuuszanm 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
N 18/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont)) | AC current Direct measurement with
@ > 10 kHz to 30 kHz digital multimeter
2 A to < 200 pA 0.71 MA/A + 22 nA
200 pA to < 2 mA 0.71 MA/A + 0.22 pA
2 mA to < 20 mA 0.71 mA/A + 2.2 pA
20 mA to < 200 mA 0.63 mMA/A + 22 pA
@ 10 Hz to 2 kHz
200mAto<2A 0.62 mA/A + 0.22 mA
2Ato<20A 0.82 mA/A + 2.2 mA
@ > 2 Hzto 10 kHz
200mAto<2A 0.73 mA/A + 0.22 mA
2Ato<20A 2.5 mA/A + 2.2 mA
DC resistance Direct measurement with
0Qto<2Q 17 puQ/Q + 5.0 uQ digital multimeter
2Qto<20Q 9.5 u/Q + 20 pQ
20 Q to < 200 Q 8.0 u/Q + 60 pQ
200 Q to < 2 kQ 8.0 uQ/Q + 0.70 mQ
>
* aauluuuuey (+) fiszdumudetuuszanm 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (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)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 19/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

aantuRaLa U 19 Junau W.A.2568

THAILAND

9N 5 AULIYU WA 2570

atufl 04

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
ﬂEJ‘UL‘ﬁEJ'U (Parameter) msaamﬁammzmﬁm* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Generating instrument
DC resistance (cont.)

2 kQ to < 20 kQ 8.0 pQ/Q + 7.0 mQ

Direct measurement with

digital multimeter

20 kQ to < 200 kQ
200 kQ to < 2 MQ

8.0 uQ/Q + 70 mQ
9.0 p/Q + 2.0 Q

2 MQ to < 20 MQ
20 MQ to < 200 MQ
200 MQ to < 2 GQ
Test voltage 250 V

20 p/Q + 0.11 kQ
0.13 mQ/Q + 11 kQ
1.6 m/Q + 1.1 kQ
By using Ohm’s Law

1 MQ to 10 MQ 0.27 mQ/Q principle
> 10 MQ to 100 MQ 0.40 m&/Q
> 100 MQ to 1 GQ 0.50 mQ/Q
> 1GQto5GQ 2.4 mQ/Q
> 5GQ to 10 GQ 4.7 mQ/Q
Test voltage 500 V
1 MQ to 10 MQ 0.15 mQ/Q
> 10 MQ to 100 MQ 0.23 mQ/Q
> 100 MQ to 1 GQ 0.30 mQ/Q
>1GQto 10 GQ 2.4 mQ/Q
o

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 20/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

) THAILAND
Tususoaan 22-LB0187
(Certification no. 22-LB0187)
atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUIN"T SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameten) NTAOULTIBULAZNATIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont.)) Test voltage 1 000 V By using Ohm’s Law
1 MQ to 10 MQ 0.13 mQ/Q principle
> 10 MQ to 100 MQ 0.13 mQ/Q
> 100 MQ to 1 GQ 0.17 mQ/Q
> 1 GQ to 10 GQ 1.2 mQ/Q
Attenuator @ 600 Q system
@ 31.5 Hz to 16 kHz By direct measurement
0 dB to 40 dB 0.040 dB technique
> 40 dB to 60 dB 0.055 dB
Quartz stop watch
@ 32 Hz 0.010 mHz Direct measurement with
@ 64 Hz 0.016 mHz universal counter
@ 512 Hz 0.13 mHz
@ 1024 Hz 0.26 mHz
Frequency source instrument Direct measurement with
At frequency universal counter
10 Hz to < 100 Hz 4.0 yHz/Hz
100 Hz to 225 MHz 1.5 yHz/Hz
e
* gpnallukuneu (+) fsviuanudesiuuszunn 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (TLA-03)
(* Expressed as an uncertainty (x) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 21/31



gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

THAILAND

(Certification no. 22-LB0187)

atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v (me)

(1. Electrical (cont.))

Generating instrument
Standard frequency
0.1 MHz
1.0 MHz
5.0 MHz
10.0 MHz
General frequency
10 Hz to < 100 Hz
100 Hz to < 1 kHz
1 kHz to < 10 kHz
10 kHz to < 100 kHz
100 kHz to 225 MHz
AC high voltage generator
@ 50 Hz
1 kV to 10kV

Direct measurement against
1.0 e Hz/Hz
1.0 e Hz/Hz
1.0 e Hz/Hz
1.0 e Hz/Hz

universal counter and

GPS receiver

General frequency

2.0 e Hz/Hz 10 Hz to < 100 Hz
7.0 e®Hz/Hz 100 Hz to < 1 kHz
2.0 e Hz/Hz 1 kHz to < 10 kHz

10 kHz to < 100 kHz
100 kHz to 225 MHz

1.0 e Hz/Hz
1.0 et Hz/Hz
direct measurement with

AC high voltage divider and

42 mV/V +58V ACV meter

>

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLazﬁmmwmaLﬁulﬂmmaﬂmﬁmmsl,'%aﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 22/31




gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
douLiiu (Parameter) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont)) | Electronic timer Direct measurement with
DC Voltage quartz stop watch
1s to 89.995 6.6 ms
1.5 min to 100 min 0.39 s
Standard capacitor Indirect measurement by
100 pF @ 120 Hz 5.1 pF precision LCR meter
100 pF @ 1 kHz 0.26 pF
100 pF @ 10 kHz 0.070 pF
1000 pF @ 120 Hz 6.4 pF
1000 pF @ 1 kHz 0.81 pF
1000 pF @ 10 kHz 1.2 pF
10 nF @ 120 Hz 0.021 pF
10nF @ 1 kHz 0.0081 pF
10 nF @ 10 kHz 0.0058 pF
100 nF @ 120 Hz 0.16 nF
100 nF @ 1 kHz 0.070 nF
100 nF @ 10 kHz 0.058DD>F/
* aauluuuuey (+) fiszdumudetuuszanm 95 %
wasflanumnadulumuenansivnnisiies Iaanuaunsaveinisaeulfisunazn1sin (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)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-LB0187)
atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameten) nsdpUBULaYNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
1. lvlvin (#0) Generating instrument
(1. Electrical (cont.)) Standard capacitor (cont.) Indirect measurement by
1 uF@ 120 Hz 1.4 nF precision LCR meter
1 UF @ 1 kHz 0.81 nF
1 uF @ 10 kHz 2.4 nF
Standard inductor Indirect measurement by
100 pH @1kHz 0.24 pH precision LCR meter
1 mH @1kHz 0.81 pH
10 mH @1kHz 7.0 pH
100 mH @1kHz 0.070 mH
1 H@1kHz 0.70 mH
10 H @1kHz 9.3 mH
2. 1Al pH meter Direct measurement with
(2. Chemical) DC voltage DC voltage calibrator
O0mVto 414.11 mV 74 pv
> 414.11 mV to 1.999 V 0.14 mV
>
* gpnallukuneu (+) fsviuanudesiuuszunn 95 %
warfinumunedulunuenansivinisites Iaenuanunsaveinisaeusiieunaznisin (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)

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUIN"T SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameter) NTAOULTIBULAZNATIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
2. 1Al pH meter Direct measurement with
(2. Chemical) Nominal pH certified reference
il 0.030 material (CRM)
7 0.030
9 0.064
10 0.12
3. @89 Sound level meter
(3. Acoustic) Indication at the IEC 61672-3 : 2013
calibration check (acoustical part)
frequency
(Absolute sensitivity) 0.30 dB
Acoustical signal tests of
frequency weightings
125 Hz 0.45 dB
1 kHz 0.45 dB
8 kHz 0.45 dB
>

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaawi 22-LB0187
(Certification no. 22-L.B0187)
atufi 04 sonludaunuil 19 Sunau n.a.2568 FeTudl 5 fueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 18NS ULTIYY YPAMUENTOVDS FoMsdeueU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
3. L&e Sound level meter (cont.)
(3. Acoustic) Self-generated noise, IEC 61672-3: 2013
microphone installed (electrical part)
(normal test) 0.10 dB

Self-generated noise,

microphone replaced by
the electrical input signal
device 0.10 dB
Electrical signal tests of
frequency weightings 0.20 dB
Long term stability 0.10 dB
Frequency and time
weightings at 1 kHz 0.20 dB
Level linearity on the

reference level range 0.30 dB

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususoaan 22-LB0187
(Certification no. 22-LB0187)
atu@l 04 senlusauniuit 19 furau n.m.2568 feTufl 5 fuereu wa. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUIN"T SIUNITADULTYY VAP ANITOVD TonsdeuIgU
douLiiey (Parameten) NTAOULTIBULAZNATIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurernent Capability®)
3. 309 (M) Sound level meter (cont.)
(3. Acoustic (cont.) Level linearity including
the level range control 0.30 dB
Toneburst response 0.20 dB
Peak C sound level 0.20 dB
Overload indication 0.20 dB
High level stability 0.10 dB
Sound Pressure Level at
@ 125 Hz, 1 kHz, 4 kHz, By direct measurement
8 kHz method
94 dB 0.25 dB
104 dB 0.25 dB
114 dB 0.25 dB

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

aantuRaLa U 19 Junau W.A.2568

THAILAND

9N 5 AULIYU WA 2570

atufl 04

(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))

aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
ﬂEJ‘UL‘ﬁEJ'U (Parameter) msaamﬁammzmﬁm* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

31304 (M0)

(3. Acoustic (cont.))

Sound calibrator,
pistonphone, multifunction
acoustic calibrator
Sound pressure level
94 dB to 124 dB
@ 31.5 Hz to <160 Hz
@ 160 Hz to 4 000 Hz
@ > 4 000 Hz to 8 kHz
@ > 8 kHz to 16 kHz
Frequency
@ 31.5 Hz to <160 Hz
@ 160 Hz to 16 kHz
Total distortion
94 dB to 124 dB
@ 31.5 Hz to <160 Hz
@ 160 Hz to 1 250 Hz
@ >1250Hz to 16 kHz

0.13 dB
0.10 dB
0.11 dB
0.12 dB

3.5 mHz/Hz
1.5 mHz/Hz

0.70 % of reading

0.50 % of reading

0.70 % of reading
e e

Based on IEC 60942 : 2003

By direct measurement

method

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususesaa 22-LB0187
(Certification no. 22-LB0187)
atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

31304 (M0)

(3. Acoustic (cont.))

Generating Instrument
Air-conduction audiometer in
conjunction with supra-aural
earphone
Frequency of Test signal
250 Hz, 500 Hz, 750 Hz, 4.0 mHz/Hz
1000 Hz, 1500 Hz, 2000 Hz,
3000 Hz, 4000 Hz, 6000 Hz,
8000 Hz
Sound Pressure Level
250 Hz, 500 Hz, 750 Hz, 0.50 dB
1000 Hz, 1500 Hz, 2000 Hz,
3000 Hz, 4000 Hz, 6000 Hz,
8000 Hz
Accuracy of control for step
deviation
95 dB, 90 dB, 85 dB, 80 dB, 0.50 dB
75 dB, 70 dB, 65 dB
o

Based on IEC 60645-1:2017

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavLasveuigluiusesiasuiinns

(Scope of Accreditation for Calibration)

, THAILAND
Tususesaa 22-LB0187
(Certification no. 22-LB0187)
atufl 04 ponlvdauniud 19 Sunay w.A.2568 faTudt 5 Aueneu we. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmmesUfioins M s O venaowit O d2m5m O wdenst O wanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
2101015 S18NTERULNY YNANNANTOVDY FoMsEeuLgU
GRITNIE (Parameten) NsapUgULANTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

31304 (M0)

(3. Acoustic (cont.))

Generating Instrument
Air-conduction audiometer in
conjunction with supra-aural
earphone
Accuracy of control for
accumulated deviation
100 dB, 95 dB, 90 dB, 85 dB, 0.50 dB
80 dB, 75 dB, 70 dB, 65 dB
Making noise level
250 Hz, 500 Hz, 750 Hz, 0.50 dB
1000 Hz, 1500 Hz, 2000 Hz,
3000 Hz, 4000 Hz, 6000 Hz,

8000 Hz
>

Based on IEC 60645-1:2017

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNANNTOVRINTADULNBULAZNITIA (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))

NSENTNYAFWNTTU FTINNULATFIUNER AUNGAFINATTH

(Ministry of Industry, Thai Industrial Standards Institute)
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gaziRyaavuasveudtgluiusesiasuiinig

(Scope of Accreditation for Calibration)

TuSusenad 22-LB0187

(Certification no. 22-LB0187)

THAILAND

atul 04 DONIUAMATUN 19 FuAu W.A.2568 093U 5 Augeu W.A. 2570
(Issue No. 04) (Valid from) (19™ March B.E. 2568 (2025)) (Unti) (5™ September B.E. 2570 (2027))
aounmvesujiines [ ans M wenaawit [ daesm O waewn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1N19 $18A1TABULTIYY YPAMUENTOVDS FoMsdeueU
ﬂEJ‘UL‘ﬁEJ'U (Parameter) ﬂ’]iﬂ@ULﬁﬂULLﬁ%ﬂ’]igjﬁl* (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*
1. 1A% pH meter
(1. Chemical) DC voltage Direct measurement with
-414.11 mV to 414.11 mV 0.13 mV DC voltage calibrator
Nominal pH Direct measurement with
4 0.022 certified reference
7 0.022 material (CRM)
10 0.033
>

* anA U luLULeU (+) NsERUAMUTIRITUUTEUN 95 %

LLagﬁﬂ’J’]ﬂJVINWEJLﬂ‘lﬂﬂﬁ]’]&l@ﬂﬁ?iﬁ%?ﬂ?iﬁ@ﬂ YAANNAIUNTOVDINTABULTLULAZNTIA (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))

NIENTNYAAWNTTU FTINNULATFIUNR AUNYAFINATTH
(Ministry of Industry, Thai Industrial Standards Institute)

'1/1131'1’71' 31/31
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