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\ THAILAND
Tususoaaan 22-LB0052
(Certification no. 22-LB0052)
ForieaUfliAnng asnavdaasumalulad (Ine-dgu)
(Laboratory Name) (Technology Promotion Association (Thailand-Japan))
MﬂJWEJLasUﬂ'ﬁ%JUiaﬂﬁl ﬁ@'ULﬁEJ‘U 0008
(Accreditation No.) (Calibration 0008)
atul 04 ponlVinausiTuil 14 fugeu w.e. 2566 fefuil 20 Wwey we. 2571
(Issue No. 04) (Valid from) (18" September B.E. 2566 (2023)) (Unti) (20 April B.E. 2571 (2028))
anunwiesujiins M ans O vonanwd O d2a51 O wdendt O vanwaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191n13 FIINTADUWIEY YAANUAINITOVD WBnsaeuisy
AoUigU (Parameter) ASABUMIEULAZNSIA* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl Measuring instrument
(1. Electrical) High resistance Direct measurement with
@100V, @500V, @ 1kV) insulation standard
1 MQ 2.4 kQ
2 MQ 4.7 kQ
5 MQ 13 kQ
10 MQ 24 kQ
20 MQ 47 kQ
50 MQ 0.12 MQ
100 MQ 0.24 MQ
200 MQ 0.47 MQ
500 MQ 1.3 MQ
1GQ 2.4 MQ
2 GQ 4.7 MQ
v
* galiutueu (=) fisgduanuderiulseaia 95 %
LLazﬁﬁ’n&l‘ViNqEJL{JUIUG]']ZJL@ﬂa"Iiaﬂ']ﬂ"IiL‘%‘@Q %@ﬁ?qmaqmqiﬂm@\‘]ﬂqia@‘ULﬂﬂULLagﬂqi"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))
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

SeTud 20 wwney w.e. 2571

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566

(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))

danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Measuring instrument

DC current clamp meter
330 mMAto < 2.2 A
22At0 11 A

> 11 Ato 200 A
> 200 A to 550 A

AC current clamp meter
@ 10 Hz to 45 Hz
033 Ato<22A
@ 45 Hzto < 65 Hz
22Ato 11 A
> 11 Ato 200 A
> 200 A to 550 A
@ >45Hzto 1 kHz
033 Ato<22A
® 500 Hz to 1 kHz
22Ato 11 A
@ 65 Hz to 440 Hz
> 11 Ato 200 A

Direct measurement with

0.35 mMA/A + 5.8 mA DC current standard and

0.69 mA/A + 58 mA turn coil
58 mA/A + 0.58 A

58 mA/A + 0.82 A

Direct measurement with
AC current standard and

2.3 mA/A + 5.8 mA turn coil

0.69 mA/A + 58 mA
5.8 mA/A + 0.58 A
5.8 mA/A + 0.82 A

1.2 mA/A + 5.8 mA

1.2 mA/A + 58 mA

-l
5.9 mA/A + 0.58 A

* ananuliniuau (+) AszauaNUTBIUUSEUNM 95 %

wazdanumnedulusmuienalsivinisises InAMNUAILITAVBINITABUMEULAZNNTIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
1. i (fe) Measuring instrument
(1. Electrical (cont)) | AC power Direct measurement with
@ 45 Hz to 65 kHz AC power standard
(3.3Vto1lkV,<0.33A,
0.2 > power factor < 1)
1 Wto <330 W 19 mw/W
@ 45 Hz to 65 Hz
(3.3Vto1ky,
0.33 Ato 2.2 A,
0.2 > power factor < 1)
330 W to < 2.2 kW 20 mW/W
@ 45 Hz to 65 Hz
(0.33 Vto 1kv,
22Ato 11 A,
0.2 > power factor < 1)
2.2 kW to 11 kW 83 mW/W
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

(at3.3Vto1ky,

033 Ato<22A)
2.2 kKW to 11 kW 80 mwW/W
(@t 0.33Vto1kV,22Ato 11 A)

Capability*)
1. i (de) Measuring instrument
(1. Electrical (cont) | DC power Direct measurement with
1 Wto <330 W 0.60 mW/W DC power standard
(at3.3Vto1kV,<0.33A)
300 W to < 2.2 kW 5.4 mW/W

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (de) Measuring instrument
(1. Electrical (cont)) | Digital & analog oscilloscope Based on
Vertical deflection EURAMET cg-7 version 1.0
(DC coupling 1 MQ) (volt/div) (06/2011)
2mV 0.16 mV
5mV 0.22 mV
10 mV 0.32 mV
20 mV 0.52 mV
50 mV 1.2 mV
0.1V 2.2 mV
0.2V 4.3 mV
05V 11 mV
1V 21 mV
2V 42 mV
5V 0.11V
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (fe) Measuring instrument
(1. Electrical (cont)) | Digital & analog oscilloscope Based on
Vertical deflection EURAMET cg-7 version 1.0
(AC coupling 1 M) (volt/div) (06/2011)
@ 1 kHz to 100 kHz
2mV 0.16 mV
5mV 0.22 mV
10 mV 0.32 mV
20 mV 0.52 mV
50 mV 1.2 mV
0.1V 2.2 mV
0.2V 4.3 mV
05V 11 mV
1V 21 mV
2V 42 mV
5V 0.11V
10V 0.21V
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 6/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until)  (20™ April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (fe) Measuring instrument
(1. Electrical (cont)) | Digital & analog oscilloscope Based on
Horizontal deflection (Time/div) EURAMET cg-7 version 1.0
2ns 0.024 ns (06/2011)
5ns 0.058 ns
10 ns 0.12 ns
20 ns 0.24 ns
50 ns 0.58 ns
0.1 us 1.2 ns
0.2 us 2.4 ns
0.5 ps 5.8 ns
1 s 12 ns
2 us 24 ns
5 us 29 ns
10 ps 0.12 ps
20 us 0.24 ps
50 us 0.58 ps
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. I (si9) Measuring instrument Based on
(1 Blectrical (cont)) | Djgital & analog oscilloscope EURAMET cg-7 version 1.0
Horizontal deflection (06/2011)
(Time/div) (cont.)
0.1 ms 1.7 us
0.2 ms 2.6 us
0.5 ms 5.8 us
1 ms 12 us
2ms 24 us
5ms 58 us
10 ms 0.12 ms
20 ms 0.24 ms
50 ms 0.58 ms
0.1s 1.7 ms
0.2s 2.3 ms
05s 5.8 ms
ls 12 ms
2s 24 ms
5s 58 ms v

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuii 04
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sio) Measuring instrument
(1. Electrical (cont) | Djgjtal & analog oscilloscope Based on
Horizontal deflection EURAMET cg-7 version 1.0
(Time/div) (cont.) (06/2011)
Rise time (Peak to Peak)
25mVto 1V 1.2 ns
Temperature indicator EURAMET cg-11
Thermocouple with
cold-junction compensation
Type K
-200 °C to 300 °C 0.31 °C
> 300 °C to 600 °C 0.28 °C
> 600 °C to 900 °C 0.29 °C
> 900 °C to 1 200 °C 0.32 °C
>1200°Cto1372°C 0.33 °C
>
* enaulduiueu (+) issiuanudesiulsyana 95 %
wazdanumnedulunmuenansinnmsdes Iaenuauisaveanisaeuiisuwaznsia (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIERUTIEY
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Caibration) (Calibration and Measurement
Capability*)
1. Il (e Measuring instrument
(1. Blectrical (cont)) | Temperature indicator FURAMET cg-11
Thermocouple with
cold-junction compensation
(Cont.)
Type J
-210 °C to 900 °C 0.36 °C
> 900 °C to 1 200 °C 0.35 °C
Type T
-250 °C to 0 oC 0.66 °C
> 0 oC to 400 oC 0.50 °C
Type E
-250 °Cto 0 °C 0.40 °C
> 0 °C to 600 °C 0.30 °C
> 600 °C to 1 000 °C 0.31 °C
>
* ppnulliiutueu (+) fisyiuanudeiuuszana 95 %
warfinnumnedulunuenansivinisites Iarnuaiunsavesnisaeuiieunaznisin (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (18 September B.E. 2566 (2023)) (Unti) (20 April BE. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Il (e Measuring instrument
(1. Electrical (cont)) | Temperature indicator FURAMET cg-11
Thermocouple with
cold-junction compensation
(Cont.)
Type R
0 °C to 300 °C 0.98 °C
> 300 °C to 600 °C 0.78 °C
> 600 °C to 1 500 °C 0.76 °C
>1500°Cto1 768 °C 0.80 °C
Type S
0 °C to 300 °C 0.98 °C
> 300 °C to 600 °C 0.77 °C
> 600 °C to 900 °C 0.78 °C
> 900 °C to 1 200 °C 0.77 °C
> 1200 °C to 1 500 °C 0.78 °C
> 1500°Cto 1768 °C 0.81 °C
Type J Direct measurement with
23 °C 0.18°C  v=> | temperature standard
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLa%ﬁﬂ'ﬂMﬁMﬁEJLﬁuVLUG]']iJLaﬂaWi%‘U']ﬂ’]iL%EN %ﬂﬂjfmaqﬂq'ﬁﬂmaﬂﬂ'ﬁﬁﬁmLﬁﬁlULLa%ﬂ’]iﬁjﬂ (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
douLigy (Parameter) NsaRUWEULAENTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sio) Measuring instrument
(1. Blectrical (cont)) | Temperature indicator
Thermocouple EURAMET cg-11
Without cold-junction
compensation
Type K
-200°Cto < 0 °C 0.045 °C
0 °C to 800 °C 0.020 °C
> 800 °C to 1 200 °C 0.025 °C
>1200°Cto1372°C 0.030 °C
Type J
-200 °C to <0 °C 0.030 °C
0 °Cto 760 °C 0.020 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration) (Calibration and Measurement

Capability*)
1. Tl (sio) Measuring instrument
(1 Hlectrical (cont)) | Temperature indicator EURAMET cg-11
Resistance thermometer
indicator
Pt 100
-200 °Cto 0 °C 0.020 °C
> 0 °C to 200 °C 0.030 °C
> 200 °C to 500 °C 0.042 °C
> 500 °C to 600 °C 0.052 °C
> 600 °C to 700 °C 0.14 °C
> 700 °C to 850 °C 0.15 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atufi 04 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. It (sie)

(1. Electrical (cont.))

Measuring instrument
DC Voltage

0 mV to 100 mV 5.7 uv/V or 0.060 pVv

whichever is greater

> 100 mV to 220 mV 10 pVAV
>022Vto1V 2.1 PV
>1Vt022V 4.7 VN
>22Vto5V 2.0 pV/V
>5Vto 10V 1.0 VAV
> 10 V to 100 V 1.8 pV/V
> 100 V to 220 V 13 uVAv
> 220 V to 500 V 5.0 LV
> 500V to 1 100 V 2.5 VAV
=

EURAMET cg-15

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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auu?

sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)
Tususauavdi 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

04 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Untl) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
1. Tl (sip) Measuring instrument
(1. Electrical (cont.)) AC Voltage EURAMET cg-15
@ 10 Hz to 20 Hz
3mVto 22 mV 0.16 mV/V
> 22 mV to 220 mV 70 pv/V
>022VtolV 28 pv/NV
>1Vtoz22V 52 v/
>22V1to 22V 56 pV/V
> 22V to 220V 68 uVv/vV
@ > 20 Hz to 40 Hz
3mVto 22 mV 0.12 mV/V
> 22 mV to 220 mV 48 pv/v
>022VtolV 28 pv/NV
>1Vto22V 33 PV/V
> 22V to 220V 41 pv/Nv
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
1. i (fe) Measuring instrument
(1. Electrical (cont.)) AC Voltage (cont.) FURAMET cg-15
@ > 40 Hz to 20 kHz
3mVto 22 mV 0.11 mV/V
> 22 mV to 220 mV 32 UV
>022Vto22V 28 uV/V
>22Vto22V 27 VN
> 22V to 220V 31 pv/v
@ > 20 kHz to 50 kHz
3mVto 22 mV 0.14 mV/V
> 22 mV to 220 mV ar uv/N
>022VtolV 33 uv/vV
>1Vto22V 23 uV/NV
> 22V to 220V 26 VNV
> 220 Vto 750 V 0.12 mVv/V
e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 16/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuii 04
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (fe) Measuring instrument
(L. Electrical (cont)) | AC Voltage (cont.) EURAMET cg-15
@ > 50 kHz to 100 kHz
3mVto 22 mV 0.23 mV/V
> 22 mV to 220 mV 77 uv/NV
>022Vto22V 33 VNV
>22V1to22V 32 VNV
> 22V to 220V 65 uv/vV
> 220V to 750 V 0.36 mV/V
® > 100 kHz to 300 kHz
3mVto 22 mV 0.40 mV/V
> 22 mV to 220 mV 0.18 mV/V
>0.22Vto22V 92 UV
>22Vto22V 0.12 mV/V
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuii 04
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (fe) Measuring instrument
(L. Electrical (cont)) | AC Voltage (cont.) EURAMET cg-15
@ > 300 kHz to 500 kHz
3mVto 22 mV 0.58 mv/V
> 22 mV to 220 mV 0.30 mV/V
>022VtolV 0.59 mv/V
>1Vto22V 0.19 mV/V
>22Vto22V 0.21 mV/V
@ > 500 kHz to 1 MHz
3mVto 22 mV 1.2 mvV/V
> 22 mV to 220 mV 0.79 mvV/V
>022VtolV 0.59 mv/V
>1Vto22V 0.73 mV/V
>22Vto22V 0.67 mV/V
@ 15Hzto 1 kHz
> 220V to 500 V 40 uv/v
® > 1 kHz to 10 kHz
> 220V to 500 V 0.92 mV/V + 18 mV
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 18/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 onlridaudIuil 14 fugneu wa. 2566 eTuft 20 wwew we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sip) Measuring instrument
(1. Electrical (cont.)) AC Voltage (cont.) EURAMET cg-15
® > 10 kHz to 20 kHz
> 220V to 500 V 1.0 mV/V + 40 mV
@ 15 Hzto < 50 Hz
>500Vto1l 100V 37 VNV
® 50 Hzto 1 kHz
>500Vto1l 100V 30 uv/v

@ > 1 kHz to 5 kHz

>500Vto1l 100V 23 mV/V +0.13V
® > 5 kHz to 10 kHz
>500Vto1l 100V 23 mV/V + 059V

@ > 1 kHz to 20 kHz

> 220 Vto 750 V 39 uv/ v
> 750 V to 1100 V 36 uV/V
@ > 20 kHz to 30 kHz
>750Vto 1100V 52 uv/V
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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 é’wﬁfmmmmgmwémﬁm%qmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability®)
1. Tl (sio) Measuring instrument
(1. Electrical (cont.)) AC high voltage
@ 60 Hz Direct measurement with
1 kVto 2 kV 45V AC high voltage standard
> 2 kV to 3 kV 65V
> 3 kV to 4 kv 76V
> 4 kV to 5 kv 98 V
> 5kV to 6.5 kV 0.11 kv
T

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
1. Tl (sip) Measuring instrument
(1. Electrical (cont.)) DC current EURAMET cg-15
0 pA to 220 pA 17 pA/A or 0.030 nA
whichever is greater
> 0.22 mAto 2.2 mA 12 uyA/A
> 2.2 mA to 22 mA 13 pA/A
> 22 mA to 100 mA 12 pA/A
> 100 mA to 220 mA 17 uA/A
>022At022A 23 uA/A
>22Ato 11 A 85 pA/A
>11Ato 20 A 0.12 mA/A

e o

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 21/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sip) Measuring instrument
(1 Blectrical (cont)) | AC current EURAMET cg-15
@ 10 Hz to 20 Hz
10 yAto 2.2 mA 77 uA/A
> 2.2 mAto 22 mA 85 uA/A
> 22 mA to 220 mA 92 pA/A
>022At022A 0.14 mA/A
@ > 20 Hz to 40 Hz
10 pA to 220 pA 63 pA/A
> 0.22 mAto 2.2 mA 65 pA/A
> 2.2 mA to 22 mA 77 uA/A
> 22 mA to 220 mA 92 pA/A
>022At022A 0.14 mA/A
®@ > 40 Hzto 1 kHz
10 PA to 220 pA 59 UA/A
> 0.22 mAto 2.2 mA 48 pA/A
> 2.2 mA to 22 mA 61 uA/A
> 22 mA to 220 mA 62 uA/A
>022At022A 0.14 mA/A v

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 22/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20 April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sip) Measuring instrument
(1 Blectrical (cont)) | AC current (cont.) EURAMET cg-15
@ > 1 kHz to 5 kHz
10 pA to 220 pA 0.20 mA/A
> 0.22 mAto 2.2 mA 0.10 mA/A
> 2.2 mA to 220 mA 0.13 mA/A
>022At022A 0.22 mA/A
® > 5 kHz to 10 kHz
10 PA to 220 pA 0.68 MA/A
>0.22 mAto 2.2 mA 0.33 mA/A
> 2.2 mA to 220 mA 0.46 mA/A
>022Ato22A 0.77 mA/A
>22At011A 0.33 mA/A
® 40 Hz to 5 kHz
>22Ato 11 A 0.17 mA/A
@ 10 Hz to 300 Hz
>11Ato20A 0.10 mA/A
@ > 300 Hz to 1 kHz
>11Ato20A 0.11 mA/A v=>

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
1. i (fe) Measuring instrument
(1. Blectrical (cont)) | AC current (cont.) EURAMET cg-15
@ > 1 kHz to 3 kHz
>11Ato20A 0.16 mA/A
@ > 3 kHz to 6 kHz
>11Ato20A 0.32 mA/A
@ > 6 kHz to 10 kHz
>11Ato20A 0.59 mA/A
e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Untl) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLigy (Parameter) NsaRUWEULAENTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
1. Tl (sip) Measuring instrument
(1. Electrical (cont)) | DC resistance EURAMET cg-15
0.1Qto1Q 0.69 UQ/Q
>1Qt0190Q 13 uQ/Q
>19Qto10Q 5.3 uQ/Q
>10 Q10 19 Q 4.1 pQ/Q
> 19 Q to 100 © 2.5 HQ/Q
> 100 Q to 190 Q 2.8 uQ/Q
> 190 Q to 1 kQ 2.5 uQ/Q
> 1kQ to 1.9 kQ 2.3 uQ/Q
> 1.9 kQ to 10 k@ 2.5 /9
> 10 kQ to 19 kQ 2.4 uQ/Q
> 19 kQ to 100 kQ 2.5 HQ/Q
> 100 kQ to 190 kQ 3.3 uQ/Q
> 190 kQ to 1 MQ 6.3 uQ/Q
> 1 MQ to 1.9 MQ 8.0 U/
> 1.9 MQ to 10 MQ 11 uQ/Q
> 10 MQ to 19 MQ 30 uQR/Q
> 19 MQ to 100 MQ 46 uQ/Q v

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaowit O daesm O ndewd O vananui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
1. Tl (sip) Measuring instrument
(1. Blectrical {cont) | DC resistance (cont.) EURAMET cg-15
> 100 MQ to 1 GQ 71 uQ/Q
> 1 GQ to 10 GQ 96 UQ/Q
Capacitance EURAMET cg-15
@® 50 Hz to 50 kHz
0.22nF to 1.0 nF 15 uF/F
> 1.0 nF to 10 nF 2.1 mF/F
> 10 nF to 100 nF 2.0 mF/F
> 0.1 uF to 1.0 pF 1.7 mF/F
> 1.0 uF to 10 pF 1.6 mF/F
> 10 pF to 100 pF 2.0 mF/F
> 0.1 mFtol.1mF 16 mF/F
>

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
1. Tl (sip) Generating instrument
(1 Blectrical (cont)) | Temperature simulator EURAMET cg-11
Resistance thermometer
Pt 100
-200 °C to 0 °C 0.008 9 °C
> 0 °C to 100 °C 0.009 6 °C
> 100 °C to 200 °C 0.010 °C
> 200 °C to 300 °C 0.011 °C
> 300 °C to 400 °C 0.012 °C
> 400 °C to 600 °C 0.013°C
> 600 °C to 700 °C 0.014 °C
> 700 °Cto 850 °C 0.015 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Tl (sip) Generating instrument
(1 Hlectrical (cont)) | Temperature simulator EURAMET cg-11
Thermocouple
Type E
-250 °C to 1 000 °C 0.30 °C
Type J
-210 °Cto 1 200 °C 0.33 °C
Type K
-200 °Cto 1 372 °C 0.25 °C
Type Rand S
0°Cto1768°C 0.80 °C
Type T
-250 °C to 400 °C 0.50 °C
>
* ananulduiueu (+) fissdumudetiuuszanm 95 %
warfinnumnedulusuenansivinisises Iarnuaiunsavesnisaeuiieunaznisin (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 é’wﬁfmmmmgmwémﬁm%qmammm
(Ministry of Industry, Thai Industrial Standards Institute)
VN 28/109



sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
DC resistance

0Qto2Q
>2Q1to020Q
> 20 Q to 200 Q
> 200 Q to 2 kQ
> 2 kQ to 20 kQ
> 20 kQ to 200 kQ
> 200 kQ to 2 MQ
> 2 MQ to 20 MQ
> 20 MQ to 200 MQ
> 200 MQ to 20 GQ

20 uQ/Q + 13 pQ
12 uQ/Q + 20 uQ
9.5 uQ/Q + 60 uQ
9.5 pQ/Q + 0.60 mQ
9.5 uQ/Q + 6.0 mQ
9.5 u/Q + 60 mQ
11 p/Q+1.2Q
23 uQ/Q + 0.12 kQ
0.14 mQ/Q + 12 kQ

1.8 mQ/Q + 1.3 MQ
TR

Direct measurement with

resistance standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (fe) Generating instrument
(1. Electrical (cont)) | DC voltage Direct measurement with
0 pV to 100 mV 6.3 uV/V + 0.47 v DC voltage standard
>01VtolV 5.2 WAV + 0.38 v
>1Vto2V 4.1 PV + 1.3 pv
>2Vto 20V 4.1 uVNV + 4.8 pV
> 20 V to 200 V 6.4 LWV + 47 pV
> 200V to 1000V 6.4 puv/\V + 0.58 mv
AC voltage Direct measurement with
®@1Hzto< 10 Hz AC voltage standard
1 mVto < 200 mV 0.19 mV/V + 17 pVv
02Vto<2V 0.18 mV/V + 0.14 mV
2Vto<20V 0.17 mV/V + 1.4 mV
20V to <200V 0.17 mV/V + 14 mV
200 Vto 1 000V 0.17 mV/V + 81 mV
v
* ananulduiueu (+) fissdumudetiuuszanm 95 %
warfinnumnedulusuenansivinisises Iarnuaiunsavesnisaeuiieunaznisin (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 é’wﬁfmmmmgmwémﬁm%qmammm
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 30/109



sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ 10 Hz to 20 Hz
1 mV to 200 mV
>02Vto22V
>22Vto22V
> 22V to 220V
> 220 Vto 1000V
@ > 20 Hz to 40 Hz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.16 mV/V + 4.6 uv
0.13 mV/V + 23 pVv
0.14 mV/V + 0.23 mV
0.14 mV/V + 2.3 mV
0.14 mV/V + 23 mV

0.16 mV/V + 4.6 pVv
0.14 mV/V + 2.5 pv
0.10 mV/V + 2.5 pv

>0.2Vt0 0.7V 88 LV /V + 2.5 uV
>0.7Vto22V 77T VAV + 2.1 WV
>22Vto7V 80 LV/V + 2.5 pV
>7Vto22V 78 VAV + 1.8 pV
>22Vto 70V 80 PV/V + 6.5 pV

> 70V to 220V
> 220V to 700 V

80 pV/V + 6.3 pv

0.13 mV/V + 60 pV
>700Vto1000V T

Direct measurement with

AC voltage standard

0.13 MV + 61
* anenulaliiuey (+) AszdumnuYIuUsEUNM 95 %

LLazﬁmmwm&JLﬂulﬂm”lmaﬂmﬁsmmiﬁaq YAAUENNTVDINTEDULBULAZNTIA (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))

NFENTNONAMNTTH F1UNNULIATTIUNEASUNAANNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument

AC voltage (cont.)

@ > 40 Hz to 100 Hz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.13 mV/V + 4.6 pVv
76 uV/V + 2.5 uv
a6 puv/NV + 2.5 pv

>0.2Vt0 0.7V 40 LVAV + 2.5 pV
>0.7Vto22V 28 LVAV + 2.1 pV
>22Vto7V 32 VAV + 3.2 pV
>7Vto22V 33 VAV + 1.8 pV
>22Vto 70V 38 PV/V + 6.7 pV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

37 uV/V + 6.3 uv
48 uv/vV + 60 pv

a5 uvV/V + 60 pv
e ol

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 32/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument

AC voltage (cont.)

@ > 100 Hz to 2 kHz
1 mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.13 mV/V + 2.3 pVv
76 uV/V + 2.5 uv
a6 puv/NV + 2.5 pv

>0.2Vt0 0.7V 40 LVAV + 2.7 pV
>0.7Vto22V 28 LVAV + 2.1 pV
>22Vto7V 32 VAV + 3.2 pV
>7Vto22V 33 VAV + 1.8 pV
>22Vto 70V 38 PV/V + 6.7 pV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

37 uV/V + 6.3 uv
48 uv/vV + 60 pv

as pVv/V + 60 pv
el

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 33/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 2 kHz to 10 kHz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.16 mV/V + 4.6 pVv
76 uV/V + 2.5 uv
a6 puv/NV + 2.5 pv

>0.2Vt0 0.7V 40 LVAV + 2.7 pV
>0.7Vto22V 28 LVAV + 2.1 pV
>22Vto7V 32 VAV + 3.2 pV
>7Vto22V 33 VAV + 1.8 pV
>22Vto 70V 38 PV/V + 6.7 pV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

37 uV/V + 6.3 uv

48 uv/vV + 60 pv

a5 pv/v + 60 pv
e

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 34/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument

AC voltage (cont.)

@ > 10 kHz to 20 kHz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.35 mV/V + 9.2 pVv
76 uV/V + 2.5 uv
a6 puv/NV + 2.5 pv

>0.2Vt0 0.7V 40 LVAV + 2.7 pV
>0.7Vto22V 28 LVAV + 2.1 pV
>22Vto7V 32 VAV + 3.2 pV
>7Vto22V 33 VAV + 1.8 pV
>22Vto 70V 38 PV/V + 6.7 pV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

37 uV/V + 6.3 uv
48 uv/vV + 60 pv

as pVv/V + 60 pv
e

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 20 kHz to 30 kHz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.35 mV/V + 9.2 pVv
16 uV/V + 3.0 pv
80 pV/V + 3.0 pv

>0.2Vt0 0.7V 60 PV/V + 3.1 pV
>0.7Vto22V 54 VAV + 2.1 pV
>22Vto7V 63 LV/V + 3.2 pV
>7Vto22V 57 UV/V + 1.8 pV
>22Vto 70V 67 LV + 6.6 PV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

80 pV/V + 6.3 uv
0.16 mV/V + 60 pVv

0.15 mV/V + 60 pv
T

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 36/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 30 kHz to 50 kHz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.88 mV/V + 23 pv
16 uV/V + 3.0 pv
80 pV/V + 3.0 pv

>0.2Vt0 0.7V 60 PV/V + 3.1 pV
>0.7Vto22V 54 VAV + 2.1 pV
>22Vto7V 63 LV/V + 3.2 pV
>7Vto22V 57 UV/V + 1.8 pV
>22Vto 70V 67 VAV + 6.6 PV

> 70 Vto 220V
> 220V to 700 V
> 700 Vto 1000V

80 pV/V + 6.3 pv
0.16 mV/V + 60 pv

0.15 mV/V + 60 pv
e o

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 50 kHz to 100 kHz
I mVto<22mV
22 mV to 70 mV
> 70 mV to 200 mV

0.88 mV/V + 23 pv
0.30 mV/V + 3.5 pv
0.19 UV + 3.5 pv

>0.2Vt0 0.7V 93 PV/V + 3.6 pV
>0.7Vto22V 83 LVAV + 2.1 pV
>22Vto7V 97 LVAV + 2.5 pV
>7Vto22V 95 LVAV + 1.8 pV
>22Vto 70V 0.11 mV/AV + 6.6 1V

> 70V to 220V
> 220V to 700 V
> 700 Vto 1000V

0.12 mV/V + 6.3 pv

0.59 mV/V + 60 pv

0.58 mV/V + 60 pv
T

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 100 kHz to 300 kHz
22 mVto 70 mV
> 70 mV to 200 mV
>0.2Vto0.7V
>0.7Vto22V
>22VtoT7V
>7Vto20V
> 20V to 200 V
@ > 300 kHz to 500 kHz
22 mVto 70 mV
> 70 mV to 200 mV
>0.2Vto0.7V
>0.7Vto22V
>22VtoTV
>7Vto20V
> 20V to 200 V

0.60 mV/V + 5.0 pv
0.29 mV/V + 5.0 pv
0.21 mV/V + 5.1 pv
0.20 mV/V + 2.1 pv
0.24 mV/V + 2.5 pv
0.23 mV/V + 1.8 pVv
35mV/V +0.23V

0.78 mV/V + 10 pVv
0.44 mV/V + 10 pv
0.35 mV/V + 9.5 pv
0.30 mV/V + 2.1 pVv
0.53 mV/V + 3.2 pv
0.48 mV/V + 1.8 pv

12mV/NV + 23V
T

Direct measurement with

AC voltage standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sia)

(1. Electrical (cont.))

Generating instrument
AC voltage (cont.)
@ > 500 kHz to 1 MHz

22 mV to 70 mV
> 70 mV to 200 mV
>02Vto0.7V
>0.7Vto22V
>22VtoTV
>7Vto20V
> 20V to 200 V

DC current
0 mA to 0.20 mA
> 0.20 mA to 3.3 mA
> 3.3 mAto 33 mA
> 33 mA to 330 mA
>0.33Ato10A
>10Ato 20 A

Direct measurement with
AC voltage standard

1.3 mV/V + 10 pVv
1.2 mV/V + 10 pVv
1.2mV/NV + 9.5 v
1.1 mV/V + 2.1 pv
1.6 mV/V + 3.2 uV
1.5 mV/V + 1.8 uv
12mV/V + 23V

Direct measurement with
9.3 yA/A + 0.15 nA DC current standard
13 uA/A + 13 nA
15 pA/A + 0.14 pA
15 uA/A + 1.5 pA
66 UA/A + 0.55 mA

96 UA/A + 0.55 mA
e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 40/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. It (sie)

(1. Electrical (cont.))

Generating instrument
AC current
@1Hzto< 10 Hz
0.01 mA to < 0.20 mA
0.20 mA to < 20 mA

0.58 mA/A + 23 nA
0.36 mA/A + 0.23 pA
® 10 Hz to 10 kHz

0.01 mA to < 0.33 mA
0.33 mA to < 10 mA

10 mA to < 33 mA
33 mA to < 55 mA
55 mA to < 330 mA
0.33 Ato<0.55A
055Ato<33A
33Ato<10A
10Ato 20 A

0.16 mA/A + 20 nA
56 UA/A + 0.31 pA

87 uA/A + 0.89 pA
57 uA/A + 2.6 pA
57 uA/A + 8.8 pA
56 UA/A + 0.60 mA
59 UA/A + 0.77 mA
65 UA/A + 1.3 mA

77 pA/A + 2.5 mA
T

Direct measurement with

AC current standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
1. vl (se) Generating instrument
(. Blectrical (cont) | AC current (cont.) Direct measurement with
@ > 10 kHz to 30 kHz AC current standard
0.01 mA to < 0.20 mA 0.82 mA/A + 23 nA
0.20 mA to < 20 mA 0.82 mA/A + 0.23 pA
20 mA to < 200 mA 0.82 mA/A + 23 pA
@ > 30 kHz to 100 kHz
0.01 mA to < 0.20 mA 4.7 mA/A + 23 nA
0.20 mA to < 20 mA 4.7 mA/A + 0.23 pA
e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 42/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
1. vl (se) Generating instrument
(1. Electrical (cont.)) AC high voltage
® 50 Hz and 60 Hz Direct measurement with
0.5 kV to 1.0 kV 9.0V AC high voltage standard
> 1kVto3kV 11V
>3 kVto5kV 15V
>5kV to 6.6 kV 17V
DC high voltage Direct measurement with
0.5 kV to 1.0 kv 6.0V DC high voltage standard
> 1.0 kV to 2.0 kV 6.5V
> 2.0 kV to 3.0 kv 70V
> 3.0 kV to 4.0 kV 8.0V
> 4.0 kV to 5.0 kv 85V
> 5.0 kV to 6.0 kv 9.5V
> 6.0 kV to 7.0 kV 11V
> 7.0 kV to 8.0 kV 12V
> 8.0 kV to 9.0 kv 14V
> 9.0 kV to 10 kV 15V >

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 43/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

1. lnstn (sie)

(1. Electrical (cont.))

Generating instrument
Capacitance

50 Hz to 1 000 Hz
0.33 nF to < 3.3 nF
3.3 nFto <33 nkF
33 nF to < 330 nF
0.33 pF to < 33 pF
33 pF to < 330 pF
0.33 mFto < 1.1 mF

12 mF/F + 1.2 pF
1.2 mF/F + 1.3 pF
1.2 mF/F + 6.0 pF

0.58 mF/F + 0.59 pF
1.2 mF/F + 59 nF
12 mF/F + 59 nF
T

Direct measurement

with capacitance standard

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

\ THAILAND
Tususoaaan 22-LB0052
(Certification no. 22-LB0052)
atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. i (de) Generating instrument
(1. Electrical (cont.) Phase (sine wave) Direct measurement
@ 10 Hz to 10 kHz with phase standard
Voltage to voltage
10 mV to 32 mV
0° to + 180° 0.25°
> 32 mVto 100V
0° to + 180° 0.070°

@ 10 Hz to 10 kHz
Voltage to current
10 mV to 32 mV
100 mA to 10 A
0° to + 180° 0.25°
>32mVto 100V

100 mA to 10 A
0° to + 180° 0.070°

* anAnulunuueu (=) NsziuauReIuUsZUM 95 %

wazilmnuvaieduluanuenalsivinisised VnAMUAINITOVRINTARUREUKAZNITIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 45/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuil 04
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
RN (Parameter) NTARUMIBULAZNTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
1. i (fe) Centrifuge Direct measurement with
(1. Electrical (cont.) 500 r/min to 15 000 r/min 1.7 r/min tachometer standard
Digital tachometer Direct measurement with
Photo type frequency standard
6 r/min to < 100 r/min 0.012 r/min (*Display unit only, not
100 r/min to < 1 000 r/min 0.12 r/min include effect of sensor)
1 000 r/min to < 100 000 r/min 1.2 r/min
Contact type Direct measurement with
1 r/min to < 100 r/min 0.012 r/min frequency standard
100 r/min to < 1 000 r/min 0.12 r/min (*Display unit only, not
1 000 r/min to < 100 000 r/min 1.2 r/min include effect of sensor)
Speed measuring Direct measurement with
contact type frequency standard
1 m/min to < 100 m/min 0.15 m/min
100 m/min to < 1 000 m/min 1.5 m/min
1 000 m/min to < 2 000 m/min 3.3 m/min
>

* anAnulunuueu (=) NsziuauReIuUsZUM 95 %

wazilmnuvaieduluanuenalsivinisised VnAMUAINITOVRINTARUREUKAZNITIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 46/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 gonliRwA U 14 fugnau wa. 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
ﬁa‘ULﬁﬁJ‘U (Parameter) miﬁ@ULﬁﬁJULLa%mi’qu* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. pnud Frequency: 1 kHz to 1 MHz Based on
(2. Frequency) Band width EURAMET cg-7 version 1.0
0.05 MHz to 250 MHz 0.40 dB (06/2011)
amplitude 6 mV to 3V
Frequency counter EURAMET cg-15
1 Hzto 1 MHz 0.82 uHz/Hz
> 1 MHz to 2 MHz 3.0 yHz/Hz
Frequency calibrator Direct measurement with
10 Hz to 1 000 Hz 1.4 x 107 frequency standard
> 1 kHz to 300 MHz 1.8 x 10
specific value
10 MHz 8.7 x 10!
>

* Ay lakiuau

(+) NszAuANUTDIUUIZIIN 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 47/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April BEE. 2571 (2028))
amumwﬁawﬁﬁami M a3 O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
2. Al () Stop watch
(2. Frequency (Cont)) | Quartz oscillator time base Direct measurement with
16 Hz 14 pHz frequency counter
32 Hz 14 uHz standard
64 Hz 14 uHz
128 Hz 14 puHz
256 Hz 15 pHz
512 Hz 17 uHz
1024 Hz 21 uHz
Period of time error Direct measurement with
0 s/d to 19.99 s/d 0.17 s/d frequency counter
standard
Stroboscope Direct measurement with
180 r/min to < 1 000 r/min 0.020 r/min frequency counter
1 000 r/min to < 10 000 r/min 0.12 r/min standard
10 000 r/min to < 100 000 r/min 1.2 r/min
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 48/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 onlridaudIuil 14 fugneu wa. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

2. A (619)

(2. Frequency (Cont.)

3. e

(3. Photometry)

Electronic timer
1sto<90s
90 s to 5400 s

Iluminance/lux meter

15 Ix to 5 000 Ix

2.0 ms
0.12 s

0.013 /Ix

Direct measurement with

counter timer standard

Based on
inverse square law

technique

T

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 49/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Unti) (20 April BEE. 2571 (2028))
an1unIIUfuRng M a3 O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY FBnsapuiiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
4. 478 Electronic balance Based on
(4. Mass) 1 mg to 20 mg 6.0 pg UKAS LAB 14 : 2022
> 20 mg to 50 mg 7.0 pg clause 4.3.3 (a), (c) and (d)
> 50 mg to 100 mg 9.0 yg
> 100 mg to 200 mg 10 ug
> 200 mg to 500 mg 13 ug
>500mgtolg 16 pg
>1lgto2g 19 pg
>2¢tob5g 26 pg
>5¢to10¢g 33 g
>10¢gto20¢ 45 pg
>20¢to50¢ 80 pg
> 50 g to 100 g 0.15 mg
> 100 ¢ to 200 ¢ 0.29 mg
> 200 ¢ to 500 ¢ 0.82 mg
> 500 ¢gto 1 ke 1.5 mg
> 1 kg to 2 kg 2.9 mg
> 2 ke to 5 ke 12 mg
> 5 kg to 10 kg 17mg v=>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 50/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
4. 1@ (519) Electronic balance (cont.) Based on
(4. Mass (cont.) > 10 kg to 20 kg 29 mg UKAS LAB 14 : 2022
> 20 kg to 30 kg 43 mg clause 4.3.3 (a), (c) and (d)
> 30 kg to 40 kg 72 mg
> 40 kg to 50 ke 82 mg
> 50 kg to 75 kg 1.0¢
> 75 kg to 100 kg 20¢
> 100 ke to 150 kg 9.0¢
> 150 kg to 300 kg 10¢
Spring balance Based on
1 ¢gto 500 ¢ 12¢ UKAS LAB 14 : 2022
> 500 kg to 1 ke 30¢g clause 4.3.3 (a), (c) and (d)
> 1 ke to 3 ke 6.0 ¢g
> 3 kg to 7 kg 12 ¢
> 7 kg to 200 kg 60 g
> 200 ke to 300 ke 0.30 kg
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 51/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuil 04
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until) (20t April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
RN (Parameter) NTARUMIBULAZNTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
4. 1@ (519) Suspension spring balance
(4. Mass (cont.) self-indicating scale Direct measurement with
0.000 5 kg to 0.5 ke 30¢ standard weight
> 0.5 kg to 5 kg 6.0¢
> 5 kg to 50 kg 60 ¢
> 50 kg to 60 kg 0.12 kg
Conventional mass OIML R 111-1 : 2004 (E)
Class F1
1 mg 6.0 g
2 mg 6.0 ug
5 mg 6.0 ug
10 mg 8.0 pg
20 mg 10 ug
50 mg 12 pg
100 mg 16 pg
200 mg 20 pg
500 mg 25 pg
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 52/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20 April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaowit O daesm O ndewd O vananui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLigy (Parameter) NsaRUWEULAENTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
4. 379 (5i0) Conventional mass
(4. Mass (cont.)) Class F1 (cont.) OIML R 111-1 : 2004 (E)
lg 30 pg
2g 40 g
58 50 pg
10 ¢ 60 ug
20 ¢ 80 ug
50 ¢ 0.10 mg
100 ¢ 0.16 mg
200 ¢ 0.30 mg
500 ¢ 0.80 mg
1 ke 1.6 mg
2 ke 3.0 mg
5 ke 8.0 mg
10 kg 16 mg
20 kg 30 mg
50 kg 80 mg
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
RN (Parameter) NTARUMIBULAZNTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
4. 174 (sip) Conventional mass
(4. Mass (cont.) 1 mgto 5 mg 6.0 ug Based on OIML R 111-1 :
> 5 mgto 10 mg 8.0 ug 2004 (E)
> 10 mg to 20 mg 10 pg
> 20 mg to 50 mg 12 ug
> 50 mg to 100 mg 16 ug
> 100 mg to 200 mg 20 pg
>200 mgto 0.5¢ 25 pg
>05¢tolg 30 ug
>1lgto2g 40 psg
>2¢gtob5g 50 pg
>5¢to10¢g 60 ug
>10¢gto20¢ 80 pg
>20gto50¢ 0.10 mg
>50¢gto 100 ¢ 0.16 mg
> 100 g to 200 ¢ 0.30 mg
> 200 g to 0.5 kg 0.80 mg
> 0.5 kg to 1 kg 1.6 mg
>

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
4. 1@ (s19) Conventional mass (cont.) Based on OIML R 111-1 :
(4. Mass (cont.) > 1 kg to 2 kg 3.0 mg 2004 (E)
> 2 kg to 5 kg 8.0 mg
> 5 ke to 10 kg 16 mg
> 10 kg to 20 kg 30 mg
> 20 kg to 50 kg 80 mg
5. 1139 Push - pull gauge and Direct measurement with
(5. Force) digital force gauge force standard
0.01 Nto 10N 3.0 mN
> 10 Nto 50 N 7.0 mN
> 50 N to 200 N 0.015N
> 200 N to 500 N 0.070 N
> 500 N to 600 N 0.30 N
el

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

5. k34 (#19) Dial tension gauge Direct measurement with
(5. Force (cont.) 0.005 N to 0.1 N 3.0 mN force standard

>0.1Nto0.2N 6.0 mN

>0.2Nto 05N 12 mN

>05Nto3N 60 mN

>3Nto 10N 0.12N

> 10N to 20 N 0.30 N

e

* ananuliniuau (+) AszauaNUTBIUUsEUNM 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))

wazdanumnedulusuienalsivinisised InANNAILITAVBINITABUMEULAZNITIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. k33Un Hand torque tools
(6. Torque) Torque Screw driver ISO 6789 : 2003
Type | class D, E
Type Il class D, E and F
0.452 N-m to 20 N-m 1.0 %
Torque wrench ISO 6789 : 2003
Type | class A, Band C
Type Il class A, B, Cand G
0.452 N-m to 1 355 N'm 1.0 %
Torque measuring devices BS 7882 : 2017
0.6 NNm to < 5 N'm 0.50 %
5N-mto 1355 Nm 0.35 %
>

* ananuliniuau (+) AszauaNUTBIUUsEUNM 95 %

wazdanumnedulusuienalsivinisised InANNAILITAVBINITABUMEULAZNITIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

20 kPa to 3.5 MPa

0 kPa to 40 kPa

> 40 kPa to 400 kPa

> 400 kPa to 2 000 kPa
> 2 MPa to 7 MPa

but not smaller than 0.76 kPa

0.69 x 104 P,

but not smaller than 0.025 kPa
0.011 kPa

0.081 kPa
0.35 kPa

1.0 kPa
e

Capability*)
7. AUGI Pressure measuring instrument
(7. Pressure) Pressure gauge DKD-R 6-1
Gauge pressure (P,) Pressure medium : oil
300 kPa to 700 kPa 1.2x10% P, (where P, : measured
but not smaller than 0.081 kPa | pressure in kPa)
> 700 kPa to 10 MPa 7.1x10% P,
but not smaller than 0.085 kPa
> 10 MPa to 100 MPa 7.6 x 10° P,

Pressure medium : air, N,

(where P, : measured

pressure in kPa)

* ananuliniuau (+) AszauaNUTBIUUsEUNM 95 %

wazdanumnedulusuienalsivinisised InANNAILITAVBINITABUMEULAZNITIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
7. AU (MB) | Pressure measuring instrument
(7. Pressure (cont.)) Pressure gauge DKD-R 6-1
Gauge pressure (P.)
-95 kPa to > -40 kPa 0.025 kPa Pressure medium : air, N,
-40 kPa to 0 kPa 0.014 kPa
Pressure transmitter with DKD-R 6-1
electrical output Pressure medium : air, N,
Gauge pressure (P.) (wWhere P, : measured
-95 kPa to < -40 kPa 35 Pa pressure in Pa)
-40 kPa to 0 kPa 16 Pa
0 kPa to 40 kPa 13 Pa
> 40 kPa to 7 MPa 1.7 x 10 P,
but not smaller than 66 Pa
300 kPa to 600 kPa 2.0 kPa
> 600 kPa to 10 MPa 4.2 kPa
> 10 MPa to 70 MPa 14 kPa
T

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 59/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

avun 04 DONIARILATUN 14 NULIBU W.A. 2566 D9IUN 20 Wweu WA, 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O wenanwi O d2p51 O wndeud [ waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@110 SNUANSADUIYU ANAIIUEUNTOVD M saUTILU
ﬁa‘ULﬁﬁJ‘U (Parameter) miﬁ@ULﬁﬁJULLa%mi’qu* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)

7. AUAU (WD) | Pressure measuring instrument

(7. Pressure (cont.) Pressure balance Furamet cg-3
Gauge pressure (P.) (Method B)
350 kPa to 1 MPa 1.8x 10* P, Pressure medium : oil

but not smaller than 0.13 kPa | (where P, : measured
> 1 MPa to 10 MPa 1.3 x 10* P, pressure in kPa)
but not smaller than 0.13 kPa
> 10 MPa to 100 MPa 0.75 x 10" x P,

but not smaller than 0.75 kPa

350 kPa to 3.5 MPa 1.3x 10% x P, Pressure medium : N,
but not smaller than 45 pa | (where P, : measured

pressure in Pa)

Barometer DKD-R 6-1
Absolute pressure (P,ps)

80 kPa to 115 kPa 11 Pa Pressure medium : air
e o

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O vonaowit O 45 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁ‘EJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
8. Lﬂ%@ﬂﬁmmwﬂ Non-Invasive blood pressure DKD-R 6-1 Edition 03/2014
(8. Medical devices) | simulator Pressure medium : air
static pressure
0 kPa to 120 kPa 0.036 kPa
9. i Vernier, dial and digital caliper JIS B 7507 : 2016
> 600 mm to 1 000 mm 19 um
Depth micrometer JISB 7544 : 1994
0 mm to 125 mm 2.9 um
> 125 to 150 mm 3.0 pm
> 150 to 175 mm 4.1 upm
> 175 to 250 mm 4.2 um
> 250 to 300 mm 4.3 pm
e ol

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

W% 61/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (18" Septerber B.E. 2566 (2023)) (Until) (20 April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. {ifl (sim) Micrometer caliper for Direct measurement with
(9. Dimension (cont)) | jnternal measurement gauge block
5 mm to 50 mm 1.0 um
> 50 mm to 75 mm 1.1 um
> 75 mm to 100 mm 1.4 um
> 100 mm to 125 mm 1.7 um
> 125 mm to 150 mm 2.0 ypm
Micrometer caliper for JIS B 7502 : 2016
external measurement
0 mm to 50 mm 1.0 um
> 50 mm to 75 mm 1.2 um
> 75 mm to 100 mm 1.4 um
> 100 mm to 125 mm 1.6 um
> 125 mm to 150 mm 2.0 pm
> 150 mm to 175 mm 2.3 um
> 175 mm to 200 mm 2.5 um
> 200 mm to 225 mm 2.8 upm
> 225 mm to 250 mm 3.1 um v>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
VN 62/109



sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. {ifl (sim) Micrometer caliper for JIS B 7502 : 2016
(9. Dimension (cont)) | external measurement (cont.)
> 250 mm to 275 mm 3.3 um
> 275 mm to 300 mm 3.6 um
> 300 mm to 325 mm 3.9 um
> 325 mm to 350 mm 4.1 pm
> 350 mm to 375 mm 4.5 pm
> 375 mm to 400 mm 4.6 um
> 400 mm to 425 mm 4.9 pm
> 425 mm to 450 mm 5.2 uym
> 450 mm to 475 mm 5.5 um
> 475 mm to 500 mm 5.8 um
> 500 mm to 525 mm 6.1 um
Micrometer caliper for Direct measurement with
external measurement gauge block
0 mm to 25 mm 0.11 pm + 1.4 x 10° x (| (L: nominal range in mm)
v
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLazflﬂ’J']lJﬁlJ’]EJL{JUVLUG]’HJLE]ﬂa’]’ﬁ“mﬂ’]’iﬁaﬂ YAANUENITOVDINTAD UL ULAZNITIN (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
VN 63/109



sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
amumwﬁawﬁ‘ﬁami M a3 O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
9. {ifl (sim) Can seam micrometer Direct measurement with
(9. Dimension (€ont) | mym to 13 mm 1.0 um gauge block
Feeler gauge JIS B7524 : 1992
0.01 mm to 0.05 mm 0.85 pm
> 0.05 mm to 3 mm 1.2 um
Dial gauge tester and Based on
micrometer head JIS B7502 : 2016
0 mm to 5 mm 0.28 um
>5 mm to 25 mm 0.95 pm
> 25 mm to 50 mm 1.6 um
Dial thickness gauge Direct measurement with
0 mm to 12 mm 0.65 um gauge block
> 12 mm to 50 mm 5.8 um
Vernier, dial and digital JISB 7518 : 1993
depth gauge
0 mm to 300 mm 14 um v=>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. 1If (90) Vernier, dial and digital JISB 7517 : 1993
(9. Dimension (cont)) | height gauge
0 mm to 300 mm 15 um
> 300 mm to 600 mm 17 pm
Steel ruler JISB 7516 : 2005
0 mm to 1 000 mm 0.050 mm
> 1 000 mm to 2 000 mm 0.10 mm
Dial caliper gauge Direct measurement with
Internal type gauge block
0 mm to 20 mm 2.9 um
> 20 mm to 120 mm 5.9 um
External type
0 mm to 20 mm 2.9 um
> 20 mm to 120 mm 5.9 um
>
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLagﬁﬂ’J']lJﬁlJ’]EJLﬁuVLUG]’]iJLE]ﬂa’]i?J“U’]ﬂ’]’iL%EN YAANUENITOVDINTAD UL ULAZNITIN (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)
Tususauavdi 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

04 fefuil 20 wwiey w.e. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1913 FIUNTADUWIEY YAANUAUITAVDY FWnsaeuisy
AoUigu (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

whichever is greater

Textile tape

0 m to 50 m (0.050 x ) mm or 0.050 mm

whichever is greater

Level gauge

0 mm to 50 mm 15 um

Capability*)

9. 4R (#0) Dial gauge, dial test indicator JIS B 7503 : 2017 and
(9. Dimension (cont)) | and linear gauge JIS B 7533 : 2015

0Ommto5 mm 1.0 um

>5 mm to 20 mm 1.4 pm

> 20 mm to 70 mm 1.5 um

> 70 mm to 100 mm 1.6 pm

Steel tape JISB 7512 : 2018

0mto50m (0.050 x () mm or 0.050 mm| where ( : measuring

length (unit in m)

JIS B 7522 : 2016
where [ : measuring

length (unit in m)

Direct measurement with

gauge block
e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atuii 04 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
amumwﬁaaﬂﬁﬁami M a3 O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. 1 (sa) Gauge block grade 0 JIS B 7506 : 2004
(9. Dimension (cont) | paterial: steel, ceramic and
carbine
0.5 mm to 10 mm 0.078 pm
> 10 mm to 25 mm 0.081 pm
> 25 mm to 50 mm 0.11 pm
> 50 mm to 75 mm 0.13 pm
> 75 mm to 100 mm 0.18 um
> 100 mm to 125 mm 0.50 um
> 125 mm to 150 mm 0.49 um
> 150 mm to 175 mm 0.52 um
> 175 mm to 200 mm 0.54 um
> 200 mm to 250 mm 0.60 um
> 250 mm to 300 mm 0.67 um
> 300 mm to 400 mm 0.84 um
> 400 mm to 500 mm 1.1 pm
Linear scale Comparison
0 mm to 1 000 mm 8.3 um s o2 with glass scale

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until)  (20™ April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Caibration) (Calibration and Measurement
Capability*)
9. {ifl (sim) Micrometer standard Comparison
(9. Dimension (cont)) | 25 mm 0.23 um with gauge block
50 mm 0.35 um
75 mm 0.49 um
100 mm 0.64 um
125 mm 1.1 um
150 mm 1.2 um
175 mm 1.3 um
200 mm 1.4 um
250 mm 1.7 um
300 mm 2.0 upm
Depth micro checker Comparison
150 mm 1.3 um with gauge block
300 mm 2.1 pm
T

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atunl 04 DONIARILATUN 14 AULIBU W.A. 2566 D9IUN 20 w1l WA, 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O wenanwi O d2p51 O wndeud [ waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
ﬁa‘ULﬁﬁJ‘U (Parameter) miﬁ@ULﬁﬁJULLa%mi’qu* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. {ifl (sim) Riser block Comparison
(9. Dimension (cont)) | 150 mm 2.3 um with gauge block
300 mm 2.8 um
Outside caliper checker Comparison
0 mm to 300 mm 2.1 pm with gauge block
Inside caliper checker
0 mm to 300 mm 3.5 um
Height master Comparison
5 mm to 300 mm 2.8 ym with gauge block
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)
TuSuseaaa? 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. {ifl (sim) Electrical comparator Comparison
(9. Dimension (cont) | Stroke with laser hologauge
5 um 0.20 pm
15 um 0.24 pm
50 pm 0.61 um
150 pm 1.5 um
500 um 5.8 um
Linearity
5 pum 0.11 pm
15 um 0.17 pm
50 um 0.60 pm
150 pm 1.5 um
500 um 5.8 um
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

avun 04 DONIARILATUN 14 NULIBU W.A. 2566 D9IUN 20 Wweu WA, 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O wenanwi O d2p51 O wndeud [ waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@110 SNUANSADUIYU ANAIIUEUNTOVD M saUTILU
aaULﬁ‘UU (Parameter) ﬂqiﬁ@ULﬁﬁJULLagﬂqﬁij@* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. 4R (#0) Pin gauge Based on
(9. Bimension (cont)) |y 1 mm to 100 mm 0.61 um + (1.4 x 10° x () | 150 286-1 : 1988

(, : nominal length of

pin gauge
Pin gauge Direct measurement with
0.1 mm to 10 mm 0.61 um + (1.4 x 10 x () | precision digital

micrometer caliper

Plain plug gauge Based on ISO 286-1 : 1988
0.1 mm to 200 mm 0.61 um + (1.4 x 10° x (,)) | {n - nominal length of
plug gauge
Ring gauge Based on
0.5 mm to 10 mm 0.59 um 15O 286-1 : 1988
> 10 mm to 50 mm 0.76 um
> 50 mm to 100 mm 1.2 pm
> 100 mm to 150 mm 1.6 um
> 150 mm to 200 mm 21 pm =

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atiufl 04

(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))

danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1913 FIUNTADUWIEY YAANUAUITAVDY FWnsaeuisy
AoUigu (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

9. 1R (sB)

(9. Dimension (cont.))

Universal length measuring

machine
(0.049 + 4.3 x 10°x () um
(0.26 + 4.3 x 10°x () um
(0.40 + 4.3 x 10°x () um
(0.43 + 4.3 x 10°x () pm

0 mm to 1.005 mm
> 1.005 mm to 100 mm
> 100 mm to 150 mm

> 150 mm to 500 mm

Snap gauge

20 mm to 100 mm 1.2 um + (6.6 x 10 x ()

Thread plug gauge
M1 to M68 1.9 um + (1.5 x 10° x d,)

(1 mm to 68 mm)

Thread ring gauge

M3 to M68 1.8 um + (1.5 x 10° x d,)

(3 mm to 68 mm)

Based on
ISO 3611 : 1978
(, : nominal length

expressed in mm

Based on ISO 286-1 : 1988
(, : nominal length

of snap gauge in mm

EA-10/10 : 1999
d,, : nominal diameter of

thread plug gauge in mm

EA-10/10 : 1999
d,, : nominal diameter of

thread ring gauge in mm

el

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April BEE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. 4R (#0) Cylinder gauge, bore gauge JISB 7515 : 1982
(9. Dimension (cont)) | Grade A (0.001 mm)
0.95 mm to 18 mm 1.7 um
> 18 mm to 35 mm 1.9 um
> 35 mm to 60 mm 2.3 um
> 50 mm to 150 mm 4.3 pm
> 150 mm to 250 mm 6.9 um
Taper gauge scale type and Direct measurement with
metric taper gauge linear scale
0.5 mm to 100 mm 21 pm
Tubular inside micrometer Based on JIS B 7502 : 2016
(single type )
50 mm to 63 mm 2.6 um
> 63 mm to 100 mm 2.8 um
> 100 mm to 150 mm 3.2 um
> 150 mm to 200 mm 3.7 um
> 200 mm to 250 mm 4.2 um N
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLﬁ%fIﬂ'J']ZJﬁZJ’]EJLﬁuVLUG]’]EJLE]ﬂﬁ’]ifJ“U’]ﬂ’]iL‘%IEN AAAINUANNITOVDINTRBULNBULAL AT IR (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
9. 1R (sB) Tubular inside micrometer Based on
(9. Dimension (cont.)) (single type ) (cont.) JIS B 7502 : 2016
> 250 mm to 300 mm 4.8 um
> 300 mm to 350 mm 55 um
> 350 mm to 400 mm 6.0 pm
> 400 mm to 450 mm 6.7 um
> 450 mm to 500 mm 7.3 pm
(extension rod type)
Micrometer head
50 mm to 100 mm 2.8 um
> 100 mm to 125 mm 3.2 um
Extension rods
13 mm to 50 mm 2.6 um
> 50 mm to 100 mm 2.8 um
> 100 mm to 200 mm 3.7 um
> 200 mm to 300 mm 4.8 pm
> 300 mm to 400 mm 6.0 um
>
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLagflﬂ’J']lJﬁlJ’lEJL‘I%JUIUG]’]&JLE]ﬂa’]’ﬁ“mﬂ’]iﬁ@ﬂ AAAINUANNITOVDINTRBULNBULAL AT IR (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 74/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)
Tususesavil 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuii 04
(Issue No. 04) (Valid from) (18 September B.E. 2566 (2023)) (Unti) (20 April BE. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
9. 4R (#0) Gauge Block comparator Based on EURAMET cg-2
(9. Dimension (cont)) | 0.5 mm to 100 mm 0.042 um version 2.0 (03/2011)
10. Qm‘ViQﬁ Temperature indicator with Comparison with
(10. Temperature) sensor temperature standard
Resistance thermometer
-38 °C to 400 °C 0.060 °C
Thermocouple
TypeE, J,K,Nand T
-38 °C to 100 °C 0.20 °C
> 100 °C to 220 °C 0.30 °C
> 220 °C to 400 °C 0.50 °C
Type E, J, Kand N
> 400 °C to 900 °C 2.4 °C
Type Rand S
> 400 °C to 900 °C 2.3 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wil 75/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
10. gauuqdl (We) | Liquid in glass thermometer Based on
(10. Temperature (cont)) | Total immersion NIST SP250-23 (1988)
-50 °C to < -38 °C 0.085 °C
-38 °C to 200 °C 0.040 °C
> 200 °C to 300 °C 0.060 °C
> 300 °C to 400 °C 0.24 °C
Partial immersion
-38 °C to 200 °C 0.085 °C
> 200 °C to 400 °C 0.24 °C
e

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 76/109




sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuil 04 oonlvnausTuil 14 fugeu w.e. 2566 fefuil 20 wwiey w.e. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Unti) (20 April BEE. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUNTADUWIEY YAANUAUITAVDY FWnsaeuisy
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
10. gaunqdl (M®) | Liquid in glass thermometer Comparison
(10. Temperature (cont))| for retort and pipe with temperature standard
Straight
-30 °C to 50 °C 0.18 °C
> 50 °C to 135 °C 0.085 °C
> 135 °C to 200 °C 1.5 °C
90 ° back angle and
135 © oblique angle
-30 °C to 50 °C 0.28 °C
> 50 °C to 135 °C 0.17 °C
> 135 °C to 200 °C 1.1 °C
Dial thermometer Comparison
(mechanical type) with temperature standard
-38 °C to 400 °C 0.30 °C
Temperature block calibrator Based on
Accuracy test Euramet/cg-13/V.4.0(2017)
-38 °C to 150 °C 0.30 °C
> 150 °C to 400 °C 0.40 °C v=>>—

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 77/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (18 September B.E. 2566 (2023)) (Unti) (20 April BE. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
10. gaunqdl (w@) | Temperature sensor Based on ASTM E 220-86
(10. Temperature (cont)| - Thermocouple (reapproved 1996) and
Type E, J, K, Nand T ASTM E230-96
-38 °C to 100 °C 0.20 °C
> 100 °C to 200 °C 0.30 °C
> 200 °C to 400 °C 0.50 °C
Type K
> 400 °C to 900 °C 2.6 °C
Rare metal thermocouple
Type Rand S
> 400 °C to 900 °C 2.5 °C
Resistance thermometer
Pt 100 4-wire, 3-wire, 2-wire Based on
-38 °C to 400 °C 0.070 °C ASTM E 1137-97
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 78/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuil 04 oonlvnausTuil 14 fugeu w.e. 2566 fefuil 20 wwiey w.e. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FWnsaeuisy
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
10. geunil (s1®) | Data logger with sensor Comparison
(10. Temperature (cont))|  Resjstance thermometer with temperature standard
-38 °C to 400 °C 0.066 °C
Thermocouple
Type E, J,K,Nand T
-38 °C to 200 °C 0.25 °C
> 200 °C to 400 °C 0.50 °C
Temperature recorder with Comparison
sensor with temperature standard
Electronic and mechanic type
-38 °C to 400 °C 0.60 °C
Temperature transmitter Comparison
with sensor with temperature standard
Resistance thermometer
-38 °C to 400 °C 0.085 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Note : (& = Emissivity

adjustable or fixed)
T

Capability*)
10. geumnil (s1) | Temperature transmitter Comparison with
(10. Temperature (cont) | \ith sensor temperature standard
Thermocouple
TypeE, J,K,Nand T
-38 °C to 100 °C 0.20 °C
> 100 °C to 200 °C 0.30 °C
> 200 °C to 400 °C 0.50 °C
Liquid in glass thermometer Comparison with
10 °Cto 40 °C 0.48 °C temperature standard
Infrared thermometer Direct measurement with
15°Cto < 35°C 4.5 °C IR calibration standard or
35 °C to 200 °C 2.0 °C comparison with IR
> 200 °C to 400 °C 2.5°C temperature standard

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)
TuSuseaaa? 22-LB0052

(Certification no. 22-LB0052)

atuil 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
11. Ay Thermo-hygrograph Comparison
(11. Humidity) Temperature with temperature
10 °C to 40 °C 0.52 °C standard/dew point
Relative humidity humidity standard
@ 25 °C
10 % to 50 % 1.5 %
> 50 % to 90 % 1.7 %
Dial thermo-hygrometer Comparison
Mechanical type with temperature
Temperature standard/dew point
10 °C to 40 °C 0.72 °C humidity standard
Relative humidity
@ 25 °C
10 % to 50 % 1.5 %
> 50 % to 90 % 1.7 %
v
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLagﬁﬂ'ﬂNﬁN’]EJLﬁuVLUG]’]ZJLaﬂa']’ﬁ‘U']ﬂ’]iLéEN YAANUENITOVDINTAD UL ULAZNITIN (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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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April BEE. 2571 (2028))
an1unIIUfuRng M a3 O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
11, ATy Gh)) Humidity/temperature Comparison
(11. Humidity (cont) | instrument with temperature
Electronic type standard/dew point
Temperature humidity standard
10 °C to 40 °C 0.42 °C
Relative humidity
@ 25 °C
10 % to 50 % 1.3 %
> 50 % to 90 % 1.6 %
Temperature/humidity Comparison
data logger with temperature
Temperature standard/dew point
10 °C to 40 °C 0.42 °C humidity standard
Relative humidity
@ 25 °C
10 % to 50 % 1.3 %
> 50 % to 90 % 1.6 %
>
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLagflﬂ'J'mﬁlJ’]EJL@UVLUG]’]MLaﬂa’]’ﬁ“mﬂ’]ﬂ%ﬁ]ﬂ YAANUENITOVDINTAD UL ULAZNITIN (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. Arwiu (0) Humidity/temperature Comparison
(11. Humidity (cont) | transmitter with temperature
Output signal: 4 mA to 20 mA standard/dew point
Temperature humidity standard
10 °C to 40 °C 0.58 °C
Relative humidity
@ 25 °C
10 % to 50 % 1.4 %
> 50 % to 90 % 1.6 %
Output signal: 0 Vto 5V
Temperature
10 °C to 40 °C 0.42 °C
Relative humidity
@ 25 °C
10 % to 50 % 1.3 %
> 50 % to 90 % 1.6 %
>
* ananulduiueu (+) fissdumudetiuuszanm 95 %
warfinnumnedulusuenansivinisises Iarnuaiunsavesnisaeuiieunaznisin (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 eTuft 20 wwew we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20 April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
12. U331913 Measuring pipette ASTM E 542-01
(12. Volume) 0.1 cm®to 2 cm? 0.002 4 cm? (Reapproved 2021)
>2cm’to 5 cm? 0.002 5 cm?
>5cm’to 10 cm? 0.003 8 cm?
> 10 cm® to 25 cm? 0.007 0 cm?
> 25 cm® to 50 cm? 0.012 cm?®
Volumetric pipette ASTM E 542-01
0.5 cm? 0.002 4 cm? (Reapproved 2021)
1cm’to 3 cm? 0.002 4 cm?
4cm’to5cm?® 0.002 5 cm?
6 cm’ to 10 cm? 0.003 8 cm?
15 cm?® 0.006 1 cm?
20 cm? 0.006 3 cm?®
25 cm? 0.006 5 cm?
30 cm? 0.008 9 cm?
50 cm? 0.010 cm?®
100 cm? 0.017 cm?
e il

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 eTuft 20 wwew we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
12. Y3195 (819) | Volumetric flask ASTM E 542-01
(12. Volume (cont.)) 1 cm? 0.005 8 cm? (Reapproved 2021)
2 cm? 0.005 8 cm?
5cm? 0.005 9 cm?
10 cm? 0.006 0 cm?
20 cm? 0.006 3 cm?
25 cm? 0.006 5 cm?
50 cm? 0.010 cm?®
60 cm? 0.015 cm?®
100 cm? 0.018 cm?
150 cm?® 0.025 cm?®
200 cm? 0.029 cm?®
250 cm? 0.036 cm?
500 cm? 0.064 cm?
1 000 cm? 0.13 cm?
2 000 cm? 0.25 cm?
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atuil 04 feTuil 20 wwneu e 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
12. Y3195 (sl@) | Burette ASTM E 542-01
(12. Volume (cont.) 0.1 cm®to 5 cm? 0.003 6 cm? (Reapproved 2021)
>5cm?’ to 10 cm? 0.003 8 cm?
> 10 cm’ to 12.5 cm? 0.006 2 cm?
> 12.5 cm’® to 25 cm?® 0.006 5 cm?
> 25 cm’ to 30 cm? 0.008 9 cm?
> 30 cm’ to 40 cm? 0.009 4 cm?
> 40 cm® to 50 cm? 0.010 cm?
Graduated cylinder ASTM E 542-01
1 cm?to 10 cm?® 0.024 cm? (Reapproved 2021)
> 10 cm® to 50 cm? 0.048 cm?
> 50 cm’ to 60 cm? 0.050 cm?
> 60 cm? to 100 cm? 0.051 cm?
> 100 cm® to 130 cm? 0.053 cm?
> 130 cm’ to 200 cm? 0.055 cm?
> 200 cm® to 250 cm? 0.058 cm?
> 250 cm?® to 300 cm? 0.062 cm?
> 300 cm® to 500 cm? 0.077 cm?
> 500 cm?® to 1 000 cm? 0.13 cm?
> 1 000 crn®to 2 000 cm? 0.25 cm> >

* Ay lakiuau

(+) NszAuANUTRIUUIZIIN 95 %

wazdlanuvaneduluauenansivinisises InAuaunsaveINIsEeuLisuLayN1Tin (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))

NFENTNONAMNTTU F1UNNULIATTIUNERSUNAAMNTTH

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 onlridaudIuil 14 fugneu wa. 2566 eTuft 20 wwew we. 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
12. Y3u7915 (519) | Piston pipette Based on
(12. Volume (cont.) 0.1 plto 2 pl 0.032 pl ISO 8655-6 : 2002
> 2 ulto 10 pl 0.037 pl
> 10 pl to 50 pl 0.040 pl
> 50 pl to 100 pt 0.050 ul
> 100 pl to 500 pl 0.17 pt
> 500 ul to 1 000 pl 0.25 ul
> 1 000 pl to 5 000 pl 1.5 pl
> 5000 pl to 10 000 pl 23l
Piston burette Based on
1 cm?to 10 cm? 0.001 0 cm? ISO 8655-6 : 2002
> 10 cm’to 25 cm? 0.001 6 cm?®
> 25 cm’to 50 cm? 0.003 2 cm?
>
* gnpnaliiudueu (+) AissduanudetiuUssunn 95 %
warfinnumnedulusuenansivinisises Iarnuaiunsavesnisaeuiieunaznisin (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 é’wﬁfmmmmgmwémﬁm%qmammm
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 eTuft 20 wwew we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20 April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
12. Y5115 (f0) | Dispenser Based on
(12. Volume (cont.) 0.5 cm® to 2 cm? 0.000 72 cm? ISO 8655-6 : 2002
> 2 cm’o 5 cm? 0.001 1 cm?
> 5 cm’to 10 cm? 0.001 4 cm?
> 10 cm’to 20 cm? 0.002 0 cm?
> 20 cm® to 25 cm? 0.002 4 cm?
> 25 cm?® to 30 cm? 0.002 9 cm?
> 30 cm?® to 50 cm? 0.004 3 cm?
> 50 cm® to 100 cm?® 0.007 0 cm?
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)
13. 1Al pH meter Direct measurement with
(13. Chemical) Nominal pH certified reference
1.7 0.004 4 material (CRM)
4.0 0.004 4
6.9 0.004 8
7.0 0.008 4
9.0 0.006 1
10.0 0.006 5
DC voltage Direct measurement with
-414.12 mV to 414.12 mV 0.058 mV DC voltage standard
Temperature probe calibration Comparison
(pH meter/conductivity meter) with temperature standard
15°C to 45 °C 0.13 °C
T

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
13. 1pdl (si0) Conductivity meter Direct measurement with
(13. Chemical (cont)) | Nominal 5 pS/cm 0.17 puS/cm certified reference
Nominal 25 uS/cm 0.20 uS/cm material (CRM)
Nominal 84 puS/cm 0.62 uS/cm
Nominal 147 uS/cm 0.99 puS/cm
Nominal 1 400 pS/cm 9.2 uS/cm
Nominal 12 900 pS/cm 86 pS/cm
Nominal 111 300 uS/cm 0.76 nS/cm
Spectrophotometer Based on
Wavelength ASTM E 275-01 : 2001
Holmium filter
Nominal 242 nm 0.12 nm
Nominal 279 nm 0.12 nm
Nominal 287 nm 0.12 nm
Nominal 334 nm 0.12 nm
Nominal 361 nm 0.12 nm
Nominal 419 nm 0.12 nm
Nominal 446 nm 0.12 nm s=>—
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLagflﬂ’J']lJﬁlJ’]EJL{JUVLUGHEJLE]ﬂa’]’ﬁ‘mﬂ’]ﬂ%‘ﬁ]ﬂ YAANUENITOVDINTAD UL ULAZNITIN (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20t April B.E. 2571 (2028))
danunmiiosufURins M ans O vonanwd O d2a5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
13, 1a3 (519) Spectrophotometer Based on
(13. Chemical (cont) | \Wavelength (cont.) ASTM E 275-01 : 2001
Holmium filter (cont.)
Nominal 454 nm 0.12 nm
Nominal 460 nm 0.12 nm
Nominal 536 nm 0.12 nm
Nominal 638 nm 0.12 nm
Didymium filter
Nominal 431 nm 0.12 nm
Nominal 473 nm 0.12 nm
Nominal 513 nm 0.12 nm
Nominal 529 nm 0.12 nm
Nominal 573 nm 0.12 nm
Nominal 585 nm 0.12 nm
Nominal 685 nm 0.12 nm
Nominal 741 nm 0.12 nm
Nominal 749 nm 0.12 nm
Nominal 807 nm 0.12 nm
Nominal 879 nm 012 nm >
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LLﬁ%fIﬂ’J']ﬂJﬁlJ’]EJLﬁuVLUG]’DJLE]ﬂa’]’i?J“U’]ﬂ’]’iLéEN YAANUENITOVDINTAD UL ULAZNITIN (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (18 September B.E. 2566 (2023)) (Until)  (20™ April BE. 2571 (2028))
aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
13. @il (s10) Spectrophotometer Based on
(13. Chemical (cont.)) Photometric ASTM E 275-01 : 2001
at 235 nm
Nominal 0.488 A 0.004 5 A
Nominal 0.743 A 0.004 9 A
at 257 nm
Nominal 0.567 A 0.004 5 A
Nominal 0.863 A 0.004 9 A
at 313 nm
Nominal 0.189 A 0.004 5 A
Nominal 0.290 A 0.004 9 A
at 350 nm
Nominal 0.421 A 0.004 5 A
Nominal 0.639 A 0.0050 A
at 420 nm
00Ato15A 0.002 8 A
>15At020A 0.006 0 A
>
* ananulduiueu (+) fissdumudetiuuszanm 95 %
LLa%ﬁﬂ'JWNMNWEJL{JUVLUG]']EJLaﬂaTi%“U']ﬂ’]iL%EN %ﬂﬂ')']llaqll']'ﬁﬂsllaﬂﬂ'l'ﬁﬁE]ULﬁEJULLaBﬂ’]'iﬁJJﬂ (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20 April B.E. 2571 (2028))
aounwiesUfjiing - M anas O wenaamdi O damsm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
13. @il (s10) Spectrophotometer Based on
(13. Chemical (cont.)) Photometric (Cont.) ASTM E 275-01 : 2001
at 440.0 nm
00Ato15A 0.002 8 A
>15At020A 0.006 0 A
at 465.0 nm
0.0Ato1.5A 0.002 8 A
>15At020A 0.005 9 A
at 546.1 nm
0.0Ato1.5A 0.002 8 A
>15At020A 0.006 1 A
at 590.0 nm
0.0Ato1.5A 0.002 8 A
>15At020A 0.006 0 A
at 635.0 nm
0.0Ato1.5A 0.002 8 A
>15At020A 0.005 9 A
e il

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)
Tususauavdi 22-LB0052
(Certification no. 22-LB0052)
eTuft 20 wwew we. 2571
(14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))

2oNIRLATUNA 14 AUg18U W.A. 2566
(Valid from)

avun 04

(Issue No. 04)

aounwiesUfjiing - M anas O venaowi O damasmn O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
13. 103 (A1) Refractometer Direct measurement with
(13. Chemical (cont.)) | 95 Brix certified reference
5.0 % Brix 0.082 % Brix material (CRM)
10.0 % Brix 0.082 % Brix
20.0 % Brix 0.084 % Brix
30.0 % Brix 0.098 % Brix
40.0 % Brix 0.098 % Brix
50.0 % Brix 0.11 % Brix
60.0 % Brix 0.11 % Brix
Refractive Index
1.340 25 nD 0.000 15 nD
1.347 82 nD 0.000 15 nD
1.363 84 nD 0.000 16 nD
1.381 15 nD 0.000 19 nD
1.399 83 nD 0.000 20 nD
1.420 09 nD 0.000 22 nD
1.441 93 nD 0.000 23 nD
Ve o
* gnpnaliiudueu (+) AissduanudetiuUssunn 95 %
warfinnumnedulusuenansivinisises Iarnuaiunsavesnisaeuiieunaznisin (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until)  (20™ April BE. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
1. 48 Electronic balance / Based on
(1. Mass) mechanical balance UKAS LAB 14 : 2022
1 mg to 20 mg 6.0 ug cause 4.3.3 (a), (b), (0
> 20 mg to 50 mg 7.0 ug and (d)
> 50 mg to 100 mg 9.0 g
> 100 mg to 200 mg 10 pg
> 200 mg to 500 mg 13 pg
>05¢tolg 16 ug
>1lgto2g 19 ug
>2¢tobg 26 g
>5¢to10¢g 33 g
>10gto20¢ 45 pg
>20¢gto50¢ 80 psg
>50¢to 100 ¢ 0.15 mg
> 100 ¢ to 200 ¢ 0.29 mg
> 200 ¢ to 500 ¢ 0.82 mg
> 0.5 kg to 1 ke 1.5 mg
> 1 ke to 2 ke 2.9 mg
e il
* ananulduiueu (+) fissdumudetiuuszanm 95 %
LLagﬁﬂ'ﬂmﬁlﬂﬁJLﬁuVLUG]’]EJLaﬂa']'ﬁ“U']ﬂ’]iL%EN %ﬂﬂ?']ll?ﬂll'l'ﬁﬂsllaﬂﬂ'ﬁﬁﬁmLﬁﬁl‘ULLﬁ%ﬂ’]'ﬁ%ﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
anunmiesufuinis O ans M wenaamdi [ damasm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 17a (si9) Electronic balance / Based on
(1. Mass (cont.) mechanical balance (cont.) UKAS LAB 14 : 2022
> 2 kg to 5 kg 12 mg cause 4.3.3 (a), (b), ()
> 5 kg to 10 kg 17 mg and (d)
> 10 kg to 20 kg 30 mg
> 20 kg to 30 kg 43 mg
> 30 kg to 40 kg 72 mg
> 40 kg to 50 kg 82 mg
> 50 kg to 100 kg 1.0¢
> 100 kg to 150 kg 10 ¢
> 150 kg to 300 kg 12 ¢
Spring balance Based on
1¢to500¢ 1.2¢ UKAS LAB 14 : 2022
> 500 ¢ to 1 kg 30¢ cause 4.3.3 (a), (b), (c)
> 1 kg to 3 kg 6.0 ¢ and (d)
> 3 ke to 7 ke 12 ¢
> 7 kg to 200 ke 60 g
> 200 kg to 300 kg 0.30 kg >
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
wazdanumnedulunuenansinnsdes Iaenuauisaveanisaeuiisuwaznnsia (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atuii 04 feTuil 20 wwneu e 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
anunmiesufuinis O ans M wenaamdi [ damasm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. 478 (si9) Non-automatic weighing EURAMET cg-18
(1. Mass (cont.) instruments Version 4.0 (11/2015)
1 mg to 100 mg 20 pg
>100mgtolg 30 pg
>1lgtobg 50 pg
>5¢to10¢ 70 pg
>10¢gto20¢ 80 g
>20¢1to 200 ¢ 0.60 mg
> 200 ¢ to 500 ¢ 0.90 mg
> 500 ¢ to 1 ke 1.6 mg
> 1 kg to 2 kg 3.0 mg
> 2 kg to 5 kg 13 mg
> 5 ke to 10 kg 20 mg
> 10 kg to 20 kg 25 mg
> 20 kg to 30 ke 37 mg
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (14t September B.E. 2566 (2023)) (Unti) (20 April BE. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2.0l pH meter Direct measurement with
(2. Chemical) Nominal pH certified reference
1.7 0.004 9 material (CRM)
4.0 0.004 5
6.9 0.006 5
7.0 0.009 2
9.0 0.009 5
10.0 0.011
DC voltage Direct measurement with
-414.12 mV to 414.12 mV 0.058 mV standard voltage
Temperature probe calibration Comparison
(pH meter/conductivity meter) with temperature standard
15°Cto 45 °C 0.15 °C
e il
* anpnalliiutuen (+) fseiuanudesiuusyana 95 %
LL@%@QJ@'JWNMNWEJL{JUVLUG]’]EJL@ﬂa’]ii“mﬂ’]ﬂ%@ﬂ %@ﬂ')'lll?ﬂll'l'ﬁﬂsllaﬂﬂ'ﬁﬁﬁmLﬁﬁl‘ULLﬁ%ﬂ’]'ﬁﬁjﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
an1unIIUfuRng O anvs M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLTEU (Parameter) NTAR UL ULAYATIA® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. w0l (si9) Conductivity meter Direct measurement with
(2. Chemical (cont.) Nominal 5 puS/cm 0.18 pS/cm certified reference
Nominal 25 uS/cm 0.22 pS/cm material (CRM)
Nominal 84 uS/cm 0.68 pS/cm
Nominal 147 uS/cm 1.2 uS/cm
Nominal 1 400 puS/cm 11 pS/cm
Nominal 12 900 uS/cm 98 pS/cm
Nominal 111 300 pS/cm 0.89 nS/cm
Spectrophotometer Based on
Wavelength ASTM E 275-01 : 2001
Holmium filter
Nominal 242 nm 0.12 nm
Nominal 279 nm 0.12 nm
Nominal 287 nm 0.12 nm
Nominal 334 nm 0.12 nm
Nominal 361 nm 0.12 nm
Nominal 419 nm 0.12 nm
>
* ananulduiueu (+) fissdumudetiuuszanm 95 %
LLagﬁﬂ'ﬂlmlJ’]EJLﬁuVLUG]’]EJLE]ﬂa’]i?J“U']ﬂ’]iLéEN %@ﬂ')']llﬁ?ll']'ﬁﬂsllaﬂﬂ'ﬁﬁﬂﬂLﬁﬁl‘ULLﬁ%ﬂ’]iﬁjﬂ (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

avun 04 DONIARILATUN 14 NULIBU W.A. 2566 D9IUN 20 Wweu WA, 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
anuniealjuinis O ans M venaaui [ daasm O wndeud [ waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@110 SNUANSADUIYU ANAIIUEUNTOVD M saUTILU
aaULﬁ‘UU (Parameter) ﬂqiﬁ@ULﬁﬁJULLagﬂqﬁij@* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. w0l (si9) Spectrophotometer Based on
(2. Chemical (cont.) | Wavelength ASTM E 275-01 : 2001

Holmium filter (cont.)

Nominal 446 nm 0.12 nm
Nominal 454 nm 0.12 nm
Nominal 460 nm 0.12 nm
Nominal 536 nm 0.12 nm
Nominal 638 nm 0.12 nm

Didymium filter

Nominal 431 nm 0.12 nm
Nominal 473 nm 0.12 nm
Nominal 513 nm 0.12 nm
Nominal 529 nm 0.12 nm
Nominal 573 nm 0.12 nm
Nominal 585 nm 0.12 nm
Nominal 685 nm 0.12 nm
Nominal 741 nm 0.12 nm
Nominal 749 nm 0.12 nm
b0

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

SeTud 20 wwney w.e. 2571

atuil 04
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (201 April BE. 2571 (2028))
anunmiesufuinis O ans M wenaamdi [ damasm O ndeui O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
RN (Parameter) NTARUMIBULAZNTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
2. w0l (si9) Spectrophotometer Based on
(2. Chemical (cont.) | Wavelength ASTM E 275-01 : 2001
Didymium filter (cont.)
Nominal 807 nm 0.12 nm
Nominal 879 nm 0.12 nm
Photometric
at 235 nm
Nominal 0.488 A 0.004 5 A
Nominal 0.743 A 0.004 9 A
at 257 nm
Nominal 0.567 A 0.004 5 A
Nominal 0.863 A 0.004 9 A
at 313 nm
Nominal 0.189 A 0.004 5 A
Nominal 0.290 A 0.004 9 A
at 350 nm
Nominal 0.421 A 0.004 5 A
Nominal 0.639 A 0.0050A
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaaui 22-LB0052
(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atufl 04 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
2. w0l (si9) Spectrophotometer Based on
(2. Chemical (cont) | photometric (Cont.) ASTM E 275-01 : 2001
at 420.0 nm
00Ato15A 0.002 8 A
>15Ato20A 0.006 0 A
at 440.0 nm
00OAto15A 0.002 8 A
>15Ato20A 0.006 0 A
at 465.0 nm
00Ato15A 0.002 8 A
>15Ato20A 0.0059 A
at 546.1 nm
00OAtol5A 0.002 8 A
>15Ato20A 0.006 1 A
at 590.0 nm
00OAto15A 0.002 8 A
>15Ato20A 0.006 0 A
at 635.0 nm
0.0Ato15A 0.002 8 A
>15At020A 0.0059 A
v

* anauliuiuay (+) Asgsuanudnsiulszann 95 %

wazilmnunneduluanuenaisivinisisos VnAMNANNITAVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 102/109




sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuii 04 onliRausTuil 14 fugeu .. 2566 feTuil 20 wwneu e 2571
(Issue No. 04) (Valid from) (18 September B.E. 2566 (2023)) (Unti) (20 April BE. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AN FIUNTADUTIYY YPAIWAINITOVDY BnsaeuLiey
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
3. v Centrifuge Direct measurement with
(3. Electrical) 500 r/min to 15 000 r/min 1.7 r/min tachometer standard
4. 3@ Surface plate Based on
(4. Dimension) granite, steel and cast iron JISB 7513 : 1992
300 mm x 300 mm 1.5 um
300 mm x 450 mm 1.5 um
400 mm x 400 mm 1.5 pm
450 mm x 450 mm 1.5 pm
450 mm x 600 mm 1.7 um
450 mm x 630 mm 1.7 um
600 mm x 600 mm 1.7 um
630 mm x 630 mm 1.7 um
600 mm x 900 mm 2.0 um
900 mm x 900 mm 2.5 um
630 mm x 1 000 mm 2.5 um
600 mm x 1 200 mm 2.5 um
750 mm x 1 200 mm 2.5 um
1 000 mm x 1 000 mm 25 um v>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atuil 04 oonlvnausTuil 14 fugeu w.e. 2566 fefuil 20 wwiey w.e. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Unti) (20 April B.E. 2571 (2028))
anuniealjuinis O ans M vonanwd O d2p5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FWnsaeuisy
douLiigy (Parameter) nsEeUIBULaENNTIn* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
4. 18 (si9) Surface plate (cont.) Based on
(4. Dimension (cont)) | granite, steel and cast iron JISB 7513 : 1992
900 mm x 1 200 mm 2.5 pm
900 mm x 1 500 mm 3.5 um
1 200 mm x 1 200 mm 3.0 um
1 000 mm x 1 600 mm 3.0 um
900 mm x 1 800 mm 3.5 um
1 200 mm x 1 500 mm 3.0 um
1 000 mm x 2 000 mm 4.5 pm
1 200 mm x 1 800 mm 3.5 um
1 200 mm x 2 400 mm 4.5 um
1 600 mm x 2 500 mm 4.5 pm
1 800 mm x 2 400 mm 4.5 um
1 500 mm x 3 000 mm 6.0 um
1 800 mm x 3 000 mm 5.0 um
1 800 mm x 3 600 mm 6.5 um
3000 mm x 3 000 mm 5.0 um
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
anuniealjuinis O ans M vonanwd O d2p5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement

Capability*)

5. AUAY

(5. Pressure)

Pressure measuring instrument

Pressure gauge

Gauge pressure (P,)
-90 kPa to 0 kPa

0 kPa to 200 kPa
> 200 kPa to 2 000 kPa

> 0 kPa to 16 000 kPa

0.22 mPa/Pa + 0.51 kPa

0.11 mPa/Pa + 0.46 kPa
2.4 mPa/Pa + 2.3 kPa

27 kPa

Based on
DKD Ré6-1 : 2014

Pressure medium : air, N,

Pressure medium : oil

e

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

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

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Unti) (20" April B.E. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. DU Temperature indicator with sensor Comparison with
(6. Temperature) Resistance thermometer temperature standard
-25°Cto 0°C 0.18 °C
> 0 °C to 60 °C 0.15°C
> 60 °C to 125 °C 0.17 °C
> 125 °C to 200 °C 0.70 °C
> 200 °C to 300 °C 0.85 °C
> 300 °C to 400 °C 1.0 °C
Thermocouple
Type K, J, E, T, N, Rand S
-25°Cto 0 °C 0.20 °C
> 0 °C to 60 °C 0.30 °C
> 60 °C to 125 °C 0.50 °C
> 125 °C to 200 °C 1.0 °C
> 200 °C to 300 °C 1.4 °C
> 300 °C to 400 °C 1.8 °C
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazidenaviasvauigluiusesiasuians

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

2oNIRLATUNA 14 AUg18U W.A. 2566

atuii 04 feTuil 20 wwneu e 2571
(Issue No. 04) (valid from) (14" September B.E. 2566 (2023)) (Until)  (20™ April BE. 2571 (2028))
anunmiesufuinis O ans M uenaowii O Haasm O wieui O vianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 FIUN1TAOULEU YAANNANTAVDY FBnsapuiiey
RN (Parameter) NTARUMIBULAZNTIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
6. 9aunadl (s19) | Analog thermometer or Comparison with
(6. Temperature (cont)) | chart record with sensor temperature standard
-25 °C to 125 °C 0.60 °C
> 125 °C to 200 °C 0.80 °C
> 200 °C to 400 °C 1.5 °C
Temperature controlled TLAS G-20
enclosure (uncertainty quoted
-35°C to 4 °C 0.62 °C including stability)
>4 °Cto 19 °C 0.32 °C
> 19 °C to 55 °C 0.30 °C
> 55 °C to 104 °C 0.42 °C
> 104 °C to 200 °C 1.1 °C
Liquid bath Based on ASTM E715-80 :
0 °C to 100 °C 0.15°C (reapproved 2016)
(uncertainty quoted
including stability)
>

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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))

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY
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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufi 04 ponlFRaLATUR 14 fugnou w.e. 2566 SaTuil 20 wwew wel. 2571
(Issue No. 04) (Valid from) (14 September B.E. 2566 (2023)) (Until) (20t April B.E. 2571 (2028))
anuniealjuinis O ans M vonanwd O d2p5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1U1n19 S18A1TERULIY YAANANTOVS A/Nsdeuigy
ﬂ@‘ULﬁEJ‘U (Parameter) AU LULAZNTSTIA* (Calibration Method)

(Field of Calibration) (Calibration and Measurement

Capability*)
6. aunadl (s19) | Autoclave Based on
(6. Temperature (cont.)) 100 °C to 121 °C 0.75 °C BS 2646-5 : 1993
> 121 °Cto 135 °C 0.95 °C (uncertainty quoted

including stability)
T

* anauliuuuay (+) AszeuaNnuTasulszann 95 %

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (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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sngazidenaviasvauigluiusesiasuians
(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0052

(Certification no. 22-LB0052)

atufl 04 oanlidausul 14 fugneu . 2566 FeTudl 20 wwneu we. 2571
(Issue No. 04) (Valid from) (14" September B.E. 2566 (2023)) (Until) (20" April B.E. 2571 (2028))
anuniealjuinis O ans M vonanwd O d2p5m O wndeud O vanean i
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADOULTIY YAAMUAINTOVDY AWMIsERUTIYY
gouLigy (Parameter) MSERUIEULaZNITIN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability)
7. mm%u Humidity/temperature Based on
(7. Humidity) controlled enclosure DKD-R 5-7 : 2004
Humidity
@ 20 °Cto < 25 °C
20 % to < 30 % 4.2 %
30 % to 85 % 3.6 %
@ 25 °C
20 % to < 30 % 4.0 %
30 % to 85 % 3.6 %
@ > 25 °C to 30 °C
20 % to < 30 % 4.2 %
30 % to 65 % 3.9 %
Temperature Based on
-35°Cto 4 °C 0.62 °C TLAS G-20
> 4°Cto 19 °C 0.32 °C (uncertainty quoted
> 19 °C to 55 °C 0.30 °C including stability)
> 55 °C to 104 °C 0.40 °C
> 104 °C to 200 °C 1.1 °C
=

* anauliuuuay (+) AszeuaNnuTasulszann 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))

wazilmnunneiduluanuenalsivinisisos VnAMNANNITOVRINITARULAEULAZNISIA (TLA-03)

NIENTNONAMNTTY F1UNNULIATTIUNERSUINRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

W% 109/109




		2023-11-06T17:45:54+0700
	lab3




