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d‘ ¥ a wva
VarDIUUANIT

(Laboratory Name)

sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

aontulnnuazdidnvseling anavinssuiayails

(Electrical and electronics institute, Foundation for industrial development)

PUNYLAYNITTUTOIN d@auweu 0119

(Accreditation No.)
auuil 09

(Calibration 0119)

2onlAIwAIUN 19 TunAu W.A. 2568

THAILAND

93U 5 UNSIAN WA, 2572

(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwnesUifing - M ans O vonaowin O 4ap512 O waoun O waneaaud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUNMINP] - YNANNANTOVDY — -
- YN UNYU - o 0NTFRULNYU
dUMYU ANTEDULNYULLRZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. AR Line impedance stabilization Based on
(Frequency) networks (LISN) CISPR 16-1-2:2014+A1:2017

Insertion loss in 50 € system
@ 9 kHz to 30 MHz
0 dB to 20 dB
Impedance
@ 9 kHz to 30 MHz
1 Qto 100 Q
Phase
@ 9 kHz to 30 MHz
0° to + 90°
Isolation
@ 9 kHz to 30 MHz
0 dBto 70 dB
> 70 dB to 80 dB
> 80 dB to 100 dB

0.35dB

32 mQ/Q

3.6°

2.0dB
7.0 dB
15 dB

* aneuluuuueu (+) Asgsuanudnulsyan 95 %

wazinnunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 1/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. AR

(Frequency)

Fixed attenuator & step
attenuator

Insertion loss @ 50 Q system

@ 9 kHz to 4 GHz

1 dB to 50 dB 0.35dB

RF preamplifier and amplifier
gain @ 50 Q system

@ 9 kHz to 2 GHz

0 dBto 40 dB 0.43 dB
RF voltage probe/high
impedance probe
Insertion loss @ 50 € system

@ 9 kHz to 30 MHz

10 dB to 40 dB 0.35 dB

Antenna

Antenna factor

@ 30 MHz to 300 MHz

@ > 300 MHz to 1 000 MHz

1.3dB
0.93 dB

By direct measurement

technique

By direct measurement

technique

Based on

CISPR 16-1-2:2014+A1:2017

Based on ANSI C63.5-2006

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 2/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu MTADUWILURAZNNTIN

(Field of Calibration)

(Parameter)
(Calibration and Measurement Capability®)

(Calibration Method)

1. AR

(Frequency)

Impedance (Z2) @ 50 Q system

Impedance 50 Q
@9 kHz to 1 GHz 36 mCy/Q
@ > 1GHzto 4 GHz 57 mQ/Q
Impedance 50 Q to 250 Q2
@ 150 kHz to 300 MHz 32 m/Q

Insertion loss (S parameter)
For 50 Q system
Insertion loss
® 9 kHz to 4 GHz
0 dB to 50 dB 0.35dB
Return loss
@ 9 kHz to 4 GHz
0 dB to 50 dB 0.35dB

By direct measurement

technique

By direct measurement

technique

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 3/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuusosaudi 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O venaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191019 . YAANUANTOVDS - .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Al Coupling and decoupling Based on
(Frequency) network (CDN) and adaptors IEC 61000-4-6:2013
Insertion loss @ 50 Q system
@ 150 kHz to 300 MHz
0 dBto 10 dB 0.35 dB
Coupling and decoupling Based on
network (CDN) and adaptors IEC 61000-4-6:2013
Impedance
@ 150 kHz to 300 MHz
1 Qto 250 Q 32 mQ/Q
Absorbing clamp Based on CISPR 16-1-3
Absorbing clamp correction : 2004+A1:2016+A2:2020
factor
@ 30 MHz to 300 MHz 2.6 dB
@ > 300 MHz to 1 000 MHz 2.7 dB
Electric fast transient/burst Based on
generator I[EC 61000-4-4:2012
Peak voltage
@ 50 Q and 1 000 Q2
100 V to 4 kV 27 mV/V
>
* anaalunuueu (+) fissduanudesiuussana 95 %
wazrdanuvaneduluanuenansivnisises IanuaINNsaveIN1saEeuLieuLaznTIn (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 4/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. AR

(Frequency)

Electric fast transient/burst
Generator (cont.)
Rise/fall time & duration time
5 ns to 100 ns 33 ms/s
Burst duration/burst period/
repetition frequency
100 ps to 100 ms 33 ms/s
Voltage dips, short interruption
and voltage variation
Up to 380 V @ 50/60 Hz 29 mV/V
Time interval
Rise/fall time
1 psto5 s 37 ms/s
Phase angle
1 ms to 20 ms 37 ms/s
Dropout time
0.02 ms to 1 000 ms 37 ms/s
Repetition time

1 ms to 1 000 ms 37 ms/s
>

Based on

IEC 61000-4-4:2012

Based on

IEC 61000-4-11:2020

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 5/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. AR

(Frequency)

Voltage dips, short interruption
and voltage variation (cont.)
Inrush current capacity
Up to 1 000 A
Voltage amplitude
@ 6 Vto 15kV

Rise time & Fall time
5ns, 75ns, 1 ys, 1.2 us, 2 s,
3 s, 5 s, 8 ps, 10 us, 1 ms,
5 ms and 10 ms
Time interval
@2nstols
Current amplitude
@ 1 Ato4d000A
Impedance
@ 2Q, 12 Q, 30Q, 40 Q,
200 ©Q and 500 Q

26 mA/A

30 mV/V

33 ms/s

33 ms/s

33 mA/A

45 mQ/Q
>

Based on

IEC 61000-4-11:2020

By direct measurement

technique

By direct measurement

technique

Direct measurement

with oscilloscope

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 6/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSusesaun 22-LB0125
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 WAL W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. A0 Time base frequency Direct measurement
(Frequency) Time base @ 10 MHz 7.2X 10710 ** technique
(**exclude effect of UUQ)
RF power @ 0 dBm Direct measurement

(100 kHz, 500 kHz 1 MHz, 0.24 dB technique
3.0 MHz, 5.0 MHz, 10 MHz,
50 MHz, 100 MHz, 500 MHz,
1GHz, 1.5 GHz and 2 GHz)

(2.5 GHz, 3.0 GHz, 3.5 GHz 0.28 dB
and 4.0 GHz)

(4.5 GHz, 5.0 GHz, 5.5 GHz 0.42 dB
and 6.0 GHz)

(6.5 GHz, 7.0 GHz, 7.5 GHz 0.45 dB
and 8 GHz)

(8.5 GHz, 9.0 GHz, 9.5 GHz, 0.48 dB

10.0 GHz, 10.5 GHz, 11.0 GHz,

11.5 GHz and 12.0 GHz)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 7/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. AR

(Frequency)

RF power @ 0 dBm (cont.)
(12.5 GHz, 13.0 GHz, 13.5 GHz, 0.65 dB
14.0 GHz, 14.5 GHz, 15.0 GHz,
15.5 GHz, 16.0 GHz, 17.0 GHz,
17.5 GHz and 18.0 GHz)

RF level

-100 dBm to 10 dBm 0.28 dB

(100 kHz, 500 kHz 1 MHz,
3.0 MHz, 5.0 MHz, 10 MHz,
50 MHz, 100 MHz, 500 MHz,
1 GHz, 1.5 GHz and 2 GHz)
(2.5 GHz, 3.0 GHz, 3.5 GHz, 0.43 dB
4.0 GHz, 4.5 GHz, 5.0 GHz,
5.5 GHz and 6.0 GHz)

(6.5 GHz, 7.0 GHz, 7.5 GHz 0.46 dB
and 8 GHz)
(8.5 GHz, 9.0 GHz, 9.5 GHz, 0.49 dB

10.0 GHz, 10.5 GHz, 11.0 GHz,

11.5 GHz and 12.0 GHz)
e

Direct measurement

technique

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VT 8/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 DONIARLATUN 19 UL N.¢. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1v1n13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. AR RF level (cont.) Direct measurement
(Frequency) -100 dBm to 10 dBm technique
(12.5 GHz, 13.0 GHz, 13.5 GHz, 0.65 dB
14.0 GHz, 14.5 GHz, 15.0 GHz,
15.5 GHz, 16.0 GHz, 17.0 GHz,
17.5 GHz and 18.0 GHz)
EMI test receiver Direct measurement

Resolution bandwidth technique
(RBW) = 200 Hz, 9 kHz,
120 kHz and 1 MHz

@ 1.5 dB BW 4.0X103
@ 3 dB BW 4.0X10°
@ 6 dB BW 4.0X10°
@ 20 dB BW 4.0X103

Sine wave accuracy

Band : A, Band C/D 0.11 dB
Band : E 0.17 dB
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 9/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu MTADUWILURAZNNTIN

(Field of Calibration)

(Parameter)
(Calibration and Measurement Capability®)

(Calibration Method)

1. AR

(Frequency)

EMI test receiver (cont.)
Pulse response accuracy
Quasi-peak (QP), Average
(AV), RMS detector

Band : A 0.42 dB
Band : B 0.42 dB
Band : C 0.48 dB
Band : D 0.48 dB

Pulse repetition frequency
accuracy

Quasi-peak (QP) detector

Band : A 0.37 dB
Band : B 0.37 dB
Band : C 0.41 dB
Band : D 0.41 dB

Average (AV) detector

Band : A 0.37 dB
Band : B 0.37 dB
Band : C 0.45 dB
Band : D 0.45 dB

>

Direct measurement

technique

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 10/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Anud EMI test receiver (cont.) Direct measurement
(Frequency) Pulse repetition frequency technique
accuracy
RMS detector
Band : A 0.37 dB
Band : B 0.37 dB
Band : C 0.45 dB
Band : D 0.45 dB
Radio frequency Direct measurement
10 Hz to 20 Hz 5.3x107 ** technique
> 20 Hz to 500 Hz 1.8x107° **
> 500 Hz to 2 kHz 5.3x107" **
> 2 kHz to 100 kHz 1.1x107" **
> 100 kHz to 50 MHz 3.6x107 **
> 50 MHz to 18 GHz 5.0x10710 **
(**exclude effect of UUQ)
Generating instrument
Frequency
50 Hz to < 100 Hz 12 yHz/Hz + 3.4 yHz Comparison measurement
100 Hz to 400 Hz 12 uHz/Hz + 3.0 uHz with frequency standard
T
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 11/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususoaavil 22-LB0125 e
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- YN UNYU - . B/NTFRUNYU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. D Measuring instrument Direct measurement with
(Frequency) Frequency frequency standard
@ 0.3V to 300V
50 Hz to 100 kHz 2.9 uHz/Hz + 5.8 uHz"~
(**exclude effect of UUQ)
Electrostatic Discharge Generator Based on
First Peak current I[EC 61000-4-2 : 2008
2 kV to 30 kV
75Ato 1125 A 57 %

Peak current
2 kV to 30 kV
(Time @ 30 ns and 60 ns)

1.4 Ato 60 A 58 %

Rise time
08nstolns 8.8 %
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 12/127



auun 09

sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

2onlAIwAIUN 19 Tunau W.A. 2568

THAILAND

D9IUA 5 UNSIAN WA, 2572

(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4191013 . YAANUANTOVDS . .
- YN UNYU - . B/NTFRUNYU
dUMYU ANTEDULNEULLAZNNTIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. AR

(Frequency)

Electrostatic Discharge Generator
First Peak current

2 kV to 30 kv

75Ato 1125A 57 %

Peak current
2 kV to 30 kv
(Time @ 30 ns, 60 ns, 65 ns,
130 ns, 180 ns, 360 ns,
400 ns and 800 ns)

1.4 Ato 60 A 5.8 %
Rise time

08nstolns 8.8 %

Based on ISO 10605 : 2023

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 13/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0125

(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lolvi

(Electrical)

Measuring instrument

DC voltage

0 mV to < 330 mV
0.33Vto<33V
33Vto< 33V
33V to <330V
330 Vto 1000V

DC current

0 pA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<1.1A

16 uV/V + 1.9 pv
8.6 WV + 2.4 uv
9.3 WV + 17 pv
14 uv/V + 0.12 mv
14 pv/V + 1.2 mV

0.12 mA/A + 16 nA
78 pA/A + 39 nA
78 HWA/A + 0.20 pA
78 uWA/A + 2.0 pA
0.16 mA/A + 31 pA

Based on EURAMET cg-15

version 3.0 (02/2015)

Based on EURAMET cg-15

version 3.0 (02/2015)

>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 14/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
DC current (cont.)
1.1Ato<3A
3Ato<11A
11Ato 20 A

DC resistance
0Qto<11Q
11Qto<330
33Qto<110Q
110 Q to < 330 Q
330 Qto < 1.1 kQ
1.1 kQ to < 3.3 kQ
33kQto< 11 kQ
11 kQ to < 33 kQ
33 kQ to < 110 kQ
110 k€2 to < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
33 MQ to < 11 MQ

0.30 mA/A + 31 pA
0.39 mA/A + 0.39 mA
0.78 mA/A + 0.59 mA

31 nQ/Q + 0.79 mQ
24 n€y/Q + 1.2 mQ
22 pQy/Q + 1.1 mQ
22 n€/Q + 1.6 mQ2
22 pQ/Q + 1.6 mQ
22 pQ/Q + 16 mQ
22 n€/Q + 16 mQ
22 nQ/Q + 0.16 Q
22 n€/Q + 0.16 Q
25 n€/Q + 1.6 Q
25 pQy/Q + 1.6 Q
a7 p€y/Q + 24 Q

0.11 mY/Q + 39 Q
>

Based on EURAMET cg-15
version 3.0 (02/2015)

Based on EURAMET cg-15
version 3.0 (02/2015)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 15/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tu¥usosavdi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 WAL W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O wenaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Twiv Measuring instrument
(Electrical) DC resistance (cont.) Based on EURAMET cg-15
11 MQ to < 33 MQ 0.20 mQ/Q + 2.0 kQ version 3.0 (02/2015)
33 MQ to < 110 MQ 0.39 mQ/Q + 2.4 kQ
110 MQ to < 330 MQ) 2.4 mQ/Q + 78 kQ
330 MQ to 1 100 MQ 12 mQ/Q + 0.39 MQ
AC voltage Based on EURAMET cg-15
@ 10 Hz to 45 Hz version 3.0 (02/2015)
1 mVto<33mV 0.62 mV/V + 4.8 uv
33 mV to < 330 mV 0.24 mV/V + 6.4 pv
033Vto<33V 0.24 mV/V + 40 pVv
33Vto< 33V 0.24 mV/V + 0.51 mV
® 45 Hz to 1 kHz
33V to <330V 0.15mV/V + 1.7 mV
330 Vto 1000V 0.24 mV/V + 7.8 mV
@ > 45 Hz to 10 kHz
1 mVto<33mV 0.12 mV/V + 4.8 nv
33 mV to < 330 mV 0.12 mV/V + 6.4 pv
033Vto<33V 0.12 mV/V + 48 v
33Vto<33V 0.12 mV/V + 0.48 mV
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 16/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

) N THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC voltage (cont.) Based on EURAMET cg-15
@ > 1 kHz to 5 kHz version 3.0 (02/2015)
330 Vto 1000V 0.20 mV/V + 7.8 mV

@ > 1 kHz to 10 kHz
33 Vto <330V 0.16 mV/V + 4.8 mV
@ > 5 kHz to 10 kHz
330 Vto 1000V 0.24 mV/V + 7.8 mV
@ > 10 kHz to 20 kHz

1 mVto<33mV 0.16 mV/V + 4.8 nv
33 mV to < 330 mV 0.13 mV/V + 6.4 pVv
0.33Vto<33V 0.15 mV/V + 48 pv
33Vto<33V 0.19 mV/V + 0.48 mV
33 Vto <330V 0.20 mV/V + 4.8 mV

@ > 20 kHz to 50 kHz

1 mVto<33mV 0.78 mV/V + 4.8 nv
33 mV to < 330 mV 0.28 mV/V + 6.4 nv
0.33Vto<33V 0.24 mV/V + 40 nv
33Vto<33V 0.28 mV/V + 0.48 mV
33 Vto <330V 0.24 mV/V + 4.8 mV
e

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WU 17/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC voltage (cont.)
@ > 50 kHz to 100 kHz
I mVto<33mV
33 mV to < 330 mV
033Vto<33V
33Vto<33V
33 Vto <330V
@ > 100 kHz to 500 kHz
I mVto<33mV
33 mV to < 330 mV
0.33Vto<33V
@ 45 Hz to 65 Hz
1Vto23V
>23Vtod5V
>45Vto 90V
> 90V to 180 V
> 180 V to 360 V

28 mV/V + 9.4 nv
0.62 mV/V + 25 nv
0.55 mV/V + 98 nv
0.70 mV/V + 1.3 mV
1.6 mV/V + 39 mV

6.2 mV/V + 39 uv
1.6 mV/V + 55 nv
1.9 mV/V + 0.47 mV

49 uv/vV + 0.25 mv
49 uv/N + 0.47 mV
49 uV/V + 0.93 mVv
51 pW/V + 1.9 mv

70 pV/V + 3.8 mV
T

Based on EURAMET cg-15
version 3.0 (02/2015)

Direct measurement

with AC voltage standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 18/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC voltage (cont.)
@ 45 Hz to 65 Hz
> 360 V to 650 V
> 650 Vto 1000V
@ > 65 Hz to 850 Hz

70 pV/V + 6.8 mV
70 pV/V + 12 mV

1Vto23V 70 LVAV + 0.25 mV
> 23V to 45V 70 PV/V + 0.47 mV
> 45V to 90 V 70 LVAV + 0.93 mV

>90Vto 180V
> 180 V to 360 V
> 360 V to 650 V
> 650 Vto 1000V

70 VAV + 1.9 mV
71 VAV + 3.8 mV
71 VAV + 6.8 mV
71 UV + 12 mV

Direct measurement

with AC voltage standard

AC current Based on EURAMET cg-15
@ 45 Hz to 100 Hz version 3.0 (02/2015)
30Ato< 11 A 0.47 mA/A + 1.6 mA
11Ato 20 A 0.93 mA/A + 3.9 mA
@ > 100 Hz to 1 kHz
30Ato< 11 A 0.78 mA/A + 1.6 mA
11Ato 20 A 1.2 mA/A + 3.9 mA

e

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 19/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC current (cont.) Based on EURAMET cg-15

@ 45 Hz to 1 kHz
29 pA to < 330 pA
0.33 mMAto <33 mA

version 3.0 (02/2015)
0.97 mA/A + 78 nA
0.78 mA/A + 0.12 pA
0.31 mA/A + 1.6 pA
0.31 mA/A + 16 pA
0.39 mA/A + 78 pA
0.47 mA/A + 78 pA

3.3 mAto <33 mA
33 mA to < 330 mA
033Ato<11A
1.1Ato<30A

®@ > 1 kHz to 5 kHz
29 pA to < 330 pA
0.33 mA to < 3.3 mA

2.4 mA/A + 0.12 pA
1.6 MA/A + 0.16 pA

3.3 mA to < 33 mA
33 mA to < 330 mA
033Ato<1.1A
1.1Ato<3.0A
30Ato< 11 A
11Ato 20 A

0.62 mA/A + 1.6 pA
0.78 mA/A + 39 pA
4.7 mA/A + 0.78 mA
4.7 mA/A + 0.78 mA
24 mA/A + 1.6 mA

24 mA/A + 3.9 mA
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 20/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC current (cont.)

@ > 5 kHz to 10 kHz
29 pA to < 330 pA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<1.1A
1.1Ato<30A

@ > 10 kHz to 30 kHz
29 pA to < 330 pA
0.33 mA to < 3.3 mA
3.3 mA to < 33 mA
33 mA to < 330 mA

@ 45 Hz to 850 Hz
0.01Ato0.1A

@ 45 Hz to 65 Hz
>0.1At0025A
>025At005A

6.2 mA/A + 0.16 pA
3.9 mA/A + 0.24 pA
1.6 mA/A + 2.4 pA
1.6 mA/A + 78 pA
20 mA/A + 3.9 mA
20 mA/A + 3.9 mA

13 mA/A + 0.31 pA
7.8 mA/A + 0.47 pA
3.1 mA/A + 3.1 pA
3.1 mA/A + 0.16 mA

70 uA/A + 5.8 pA

54 pA/A + 3.0 pA

54 uA/A + 5.9 pA
e

Based on EURAMET cg-15
version 3.0 (02/2015)

Direct measurement

with AC current standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 21/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tufusenaudl 22-LB0125 =
(Certification no. 22-LB0125)
atun 09 2NIAAILATUN 19 HunAl WA, 2568 A9Iuf 5 unsIAN WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
ﬁﬂ’mﬂﬁW%@ﬂUﬁﬁaﬂ’ﬁ |Z[ 01129 D uaﬂamuﬁ D slqilJ'Jﬂi'TJ D m?%auﬁ' D Mawamuﬁ
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNMINP] - YNANNEANTOVDY — -
- YNTEDULNYU - o 19N1TEDUNYU
dUMYU ANTEDULNEULLAZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical AC current (cont.) Direct measurement
@ 45 Hz to 65 Hz with AC current standard
>05Ato 1A 55 uA/A + 12 PA
>1Ato2A 54 pA/A + 25 PA
>2Ato5A 57 uA/A + 59 LA
>5Ato10A 57 uA/A + 0.12 mA
>10Ato 20 A 57 uA/A + 0.24 mA
@ > 65 Hz to 850 Hz
>0.1At00.25A 70 uA/A + 5.9 pA
>025Ato05A 71 uA/A + 12 pA
>05At0olA 71 uA/A + 24 pA
>1Ato2A 71 pA/A + 47 pA
>2Ato5A 74 uA/A + 0.12 mA
>5Ato10A 76 pA/A + 0.24 mA
>10Ato 20 A 80 pA/A + 0.47 mA
@ 45 Hz to 450 Hz
>20Ato50A 0.13 mA/A + 3.3 mA
@ > 450 Hz to 850 Hz
>20Ato 50 A 0.14 mA/A + 3.3 mA
v
* mpnalununeu (+) fiseiuanuderiuuseanas 95 %
LLﬁSﬁﬂ’J’IJJM@J'IEJLﬁUlUGI’]&JL@ﬂﬂ?ﬁ%%’]ﬂ'ﬁﬁ@\‘i YAANUENITOVDINTED UL ULAZNNTIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 22/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power Direct measurement
@ 45 Hz to 65 Hz, with AC power standard

Power factor = 1
1.1 mW to < 29.7 mW 0.93 mW/W + 58 pW
(0.33Vto<33Vand
3.3 mA to <9 mA)
3.0 mW to < 108.9 mWwW 0.62 mW/W + 58 uW
(0.33Vto<33Vand
9 mA to < 33 mA)
10.9 mW to < 297 mW 0.93 mW/W + 58 pW
(0.33Vto<33Vand
33 mA to < 90 mA)
29.7 mW to < 1.089 W 0.62 mW/W + 58 pW
(0.33Vto<3.3Vand
90 mA to < 330 mA)
0.108 9 W to < 297 W 0.86 mW/W + 58 uW
(0.33Vto<33Vand

033 Ato<09A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 23/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
0.297T Wto < 7.26 W 0.70 mW/W + 58 pW
(0.33Vto<33Vand
09Ato<22A)

0.726 W to < 14.85 W 0.93 mW/W + 0.58 mW
(0.33Vto<33Vand
22Ato<d45A)

1.485 W to < 66 W 0.78 mW/W + 0.58 mW
(0.33 Vto < 3.3V and

4.5 Ato 20 A)

11 mW to < 297 mW 0.93 mW/W + 0.58 mW

(3.3Vto<33Vand
3.3 mA to < 9 mA)

30 mW to < 1.089 W 0.62 mW/W + 0.58 mW
(3.3Vto<33Vand

9 MmA to < 33 mA)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VATl 24/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
0.109 Wto < 297 W 0.93 mMW/W + 0.58 mW
(3.3Vto<33Vand
33 mA to < 90 mA)
0.297 W to < 10.89 W 0.62 mW/W + 0.58 mW
(3.3Vto<33Vand
90 mA to < 330 mA)
1.089 W to < 29.7T W 0.86 mW/W + 0.58 mW
(3.3Vto<33Vand
0.33 Ato <09 A)
29T Wto< 726 W 0.70 mW/W + 0.58 mW
(3.3Vto<33Vand
09Ato<22A)
7.26 Wto <1485 W 0.93 mMW/W + 5.8 mW
(3.3Vto<33Vand

22Ato<45A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 25/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1

14.85 W to < 660 W 0.78 mW/W + 5.8 mW
(3.3Vto<33Vand

4.5 Ato 20 A)

0.11 Wto <297 W 0.93 mMW/W + 5.8 mW

(33 Vto <330 Vand
3.3 mA to < 9 mA)
0.30 W to < 10.89 W 0.62 mMW/W + 5.8 mW
(33 Vto <330 Vand
9 mA to < 33 mA)
1.09 W to < 29.7 W 0.93 mMW/W + 5.8 mW
(33 Vto < 330 Vand
33 mA to < 90 mA)
297 W to < 1089 W 0.62 mW/W + 5.8 mW
(33 Vto <330 Vand

90 mA to < 330 mA)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 26/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
10.89 W to < 297 W 0.86 mMW/W + 5.8 mW
(33 Vto < 330 Vand
0.33 Ato <09 A)
297 Wto <726 W 0.70 mW/W + 5.8 mW
(33 Vto <330 Vand
09Ato<22A)
72.6 W to < 1.485 kW 0.93 mMW/W + 58 mW
(33 Vto <330 Vand
22Ato<45A)

148.5 W to < 6.6 kW 0.78 mW/W + 58 mW
(33 Vto < 330 Vand

4.5 Ato 20 A)

1.09 W to < 5.94 W 0.93 mMW/W + 5.8 mW

(330 V to < 660 V and

3.3 mAto <9 mA)
5

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 27/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
297 Wto < 21.78 W 0.62 mW/W + 5.8 mW
(330 V to < 660 V and
9 mA to < 33 mA)
10.89 W to < 59.4 W 0.93 mW/W + 5.8 mW
(330 V to < 660 V and
33 mA to < 90 mA)
29.7 Wto <2178 W 0.62 mW/W + 5.8 mW
(330 V to < 660 V and
90 mA to < 330 mA)
108.9 W to < 594 W 0.86 mW/W + 5.8 mW
(330 V to < 660 V and
033 Ato <09 A)

29T Wto <792 W 0.70 mW/W + 5.8 mW
(330 V to < 660 V and

09Ato<1.2A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 28/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
396 W to < 1.452 kW 0.70 mW/W + 58 mW
(330 V to < 660 V and
1.2Ato<22A)

726 W to < 2.97 kW 0.93 mMW/W + 58 mW
(330 V to < 660 V and
22Ato<45A)
1.485 kW to < 6.732 kW 0.78 mW/W + 58 mW
(330 V to < 660 V and
4.5 Ato < 10.2 A)
3.366 kW to < 13.2 kW 0.78 mW/W + 0.58 W
(330 V to < 660 V and
10.2 Ato 20 A)
22Wto<9.0W 0.93 mMW/W + 58 mW
(660 V to 1 000 V and

3.3 mAto <9 mA)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 29/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
594 W to <33 W 0.62 mMW/W + 58 mW
(660 V to 1 000 V and
9 mA to < 33 mA)
21.8W1to <90 W 0.93 mMW/W + 58 mW
(660 V to 1 000 V and
33 mA to < 90 mA)
59.4 W to < 330 W 0.62 mMW/W + 58 mW
(660 V to 1 000 V and
90 mA to < 330 mA)
217.8 W to < 900 W 0.86 mMW/W + 58 mW
(660 V to 1 000 V and
0.33 Ato <09 A)
594 W to < 2.2 kW 0.70 mW/W + 58 mW
(660 V to 1 000 V and

09Ato<22A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 30/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
1.452 kW to < 4.5 kW 0.93 mW/W + 58 mW
(660 V to 1 000 V and
22Ato<45A)

2.97 kW to < 5.2 kW 0.78 mW/W + 58 mW
(660 V to 1 000 V and
45Ato<52A)

3.432 kW to < 20 kW 0.78 mW/W + 0.58 W
(660 V to 1 000 V and

52 Ato 20 A)

1Wto<575W 0.11 mW/W + 0.58 mW

(10 Vto 23 V and
0.1 Ato 0.25 A)

25Wto< 11.5W 0.11 mW/W + 0.58 mW
(10 Vto 23V and

>0.25A1t00.5A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 31/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
5Wto<23 W 0.11 mW/W + 0.58 mW
(10 Vto 23 V and
>05Ato1A)
10Wto<d46 W 0.11 mW/W + 0.58 mW
(10 Vto 23 V and
>1Ato2A)
20Wto< 115 W 0.12 mW/W + 0.71 mW
(10 Vto 23 V and
>2Ato5A)

50 Wto < 230 W 0.11 mW/W + 0.71 mW
(10 Vto 23 V and
>5Ato 10 A)
100 W to < 460 W 0.11 mW/W + 7.1 mW
(10 Vto 23V and

> 10 Ato 20 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 32/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
200 W to < 1.15 kw 0.30 mW/W + 7.1 mW
(10 Vto 23 V and
> 20 Ato 50 A)
23Wto < 11.25W 0.11 mW/W + 0.58 mW
(>23Vtod5Vand
0.1 Ato 0.25 A)
575 Wto <225 W 0.11 mW/W + 0.58 mW
(>23Vtod5Vand
>0.25Ato00.5A)
11.5Wto <d45W 0.11 mW/W + 0.58 mW
(>23Vtod5Vand
>05Ato1A)

23 Wto <90 W 0.11 mW/W + 0.58 mW
(>23Vtod5Vand

>1Ato2A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 33/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
46 W to < 225 W 0.11 mW/W + 0.58 mW
(>23Vtod5Vand
>2Ato5A)

115 W to < 450 W 0.11 mW/W + 5.8 mW
(>23Vtod5Vand
>5Ato 10 A)

230 W to < 900 W 0.11 mW/W + 5.8 mW
(>23Vtod5Vand
> 10 Ato 20 A)

460 W to < 2.25 kW 0.30 mW/W + 58 mW
(>23Vtod5Vand
> 20 Ato 50 A)
45Wto<225W 0.11 mW/W + 0.71 mW
(>45Vto90Vand

0.1 Ato 0.25A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VATl 34/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
11.25Wto < 45W 0.11 mW/W + 0.58 mW
(>45Vto90Vand
>0.25Ato0.5A)
22.5W1to <90 W 0.11 mW/W + 0.58 mW
(>45Vto90Vand
>05Ato1A)

45 W to < 180 W 0.11 mW/W + 0.58 mW
(>45Vto90Vand
>1Ato2A)

90 W to < 450 W 0.11 mW/W + 5.8 mW
(>45Vto90Vand
>2Ato5A)

225 W to < 900 W 0.11 mW/W + 5.8 mW
(>45Vto90Vand

>5Ato 10 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 35/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
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aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
450 W to < 1.8 kW 0.11 mW/W + 5.8 mW
(>45Vto90Vand
> 10 Ato 20 A)

900 W to < 4.5 kW 0.30 mW/W + 58 mW
(>45Vto90Vand
> 20 Ato 50 A)
9Wto<dsW 0.11 mW/W + 5.8 mW
(>90Vto 180 V and
0.1 Ato 0.25 A)
22.5W1to <90 W 0.11 mW/W + 5.8 mW
(>90Vto 180 V and
>0.25At00.5A)

45 W to < 180 W 0.11 mW/W + 5.8 mW
(> 90V to 180 V and

>05Ato1A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 36/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
90 W to < 360 W 0.11 mW/W + 5.8 mW
(> 90V to 180 V and
>1Ato2A)

180 W to < 900 W 0.12 mW/W + 5.8 mW
(>90Vto 180 V and
>2Ato5A)

450 W to < 1.8 kW 0.11 mW/W + 5.8 mW
(>90Vto 180 V and
>5Ato 10 A)

900 W to < 3.6 kW 0.11 mW/W + 5.8 mW
(>90Vto 180 V and
> 10 Ato 20 A)

1.8 kW to < 9 kW 0.30 mW/W +58 mW
(> 90V to 180 V and

>20Ato 50 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VATl 37/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
18 Wto <90 W 0.13 mW/W + 5.8 mW
(> 180 V to 360 V and
0.1 Ato 0.25 A)

45 W to < 180 W 0.12 mW/W + 5.8 mW
(> 180 V to 360 V and
>0.25At00.5A)

90 W to < 360 W 0.12 mW/W + 5.8 mW
(> 180 V to 360 V and
>05Ato1A)

180 Wto < 720 W 0.12 mW/W + 5.8 mW
(> 180 V to 360 V and
>1Ato2A

360 W to < 1.8 kW 0.13 mW/W + 5.8 mW
(> 180 V to 360 V and

>2Ato5A)
- el

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 38/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1

900 W to < 3.6 kW 0.12 mW/W + 58 mW
(> 180 V to 360 V and

>5Ato 10 A)

1.8 kW to < 7.2 kW 0.12 mW/W + 58 mW

(> 180 V to 360 V and
> 10 Ato 20 A)

3.6 kW to < 18 kW 0.30 mW/W + 0.58 W
(> 180 V to 360 V and
>20 A to 50 A)

36 Wto < 1625 W 0.12 mW/W + 5.8 mW
(> 360 V to 650 V and
0.1 Ato 0.25 A)

90 Wto <325 W 0.12 mW/W + 5.8 mW
(> 360 V to 650 V and

>0.25 Ato 0.5 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 39/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
180 W to < 650 W 0.12 mW/W + 5.8 mW
(> 360 V to 650 V and
>05Ato1A)

360 W to < 1.3 kW 0.12 mW/W + 5.8 mW
(> 360 V to 650 V and
>1Ato2A)

720 W to < 3.25 kW 0.13 mW/W + 58 mW
(> 360 V to 650 V and
>2Ato5A)

1.8 kW to < 6.5 kW 0.12 mW/W + 58 mW
(> 360 V to 650 V and
>5Ato 10 A)

3.6 kW to < 13 kW 0.12 mW/W + 58 mW
(> 360 V to 650 V and

> 10 Ato 20 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 40/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Toiwn Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 1
7.2 kW to < 32.5 kW 0.30 mW/W + 0.58 W
(> 360 V to 650 V and
>20Ato50A)

65 W to < 250 W 0.12 mW/W + 58 mW
(> 650V to 1000V and
0.1Ato0.25A)

162.5 W to < 500 W 0.12 mW/W + 58 mW
(> 650V to 1000V and
>0.25A1t00.5A)

325 Wto <1 kW 0.12 mW/W + 58 mW
(> 650V to 1000V and
>05Ato1A)

650 W to < 2 kW 0.12 mW/W + 58 mW
(> 650V to 1000V and

>1Ato2A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
i 41/127
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(Scope of Accreditation for Calibration)

TuSusesaun 22-LB0125 —
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 WAL W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1uIN"3 . YAANUANTOVDS i .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard
Power factor = 1
1.3 kW to < 5 kW 0.13 mMW/W + 58 mW
(> 650 Vto 1000V and
>2Ato5A)
3.25 kW to < 10 kW 0.12 mW/W + 58 mW
(> 650V to 1000V and
>5Ato 10 A)
6.5 kW to < 20 kW 0.12 mW/W + 0.58 W

(> 650V to 1000V and
>10Ato 20 A)

13 kW to < 50 kw 0.30 mW/W + 0.58 W
(> 650V to 1000V and

>20Ato 50 A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 42/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
0.5Wto < 2875W 0.14 mW/W + 0.71 mW
(10 Vto23Vand
0.1 Ato 0.25 A)
1.25Wto <575 W 0.14 mW/W + 0.58 mW
(10 Vto23Vand
>0.25At00.5A)
25Wto< 11.5W 0.14 mW/W + 0.58 mW
(10 Vto23Vand
>05At0 1A
5Wto<23 W 0.14 mW/W + 0.58 mW
(10 Vto23Vand
>1Ato2A)

10 Wto <575W 0.14 mW/W + 0.58 mW
(10 Vto23Vand

>
>2Ato5A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 43/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0125

(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC power (cont.)

@ 45 Hz to 65 Hz,
Power factor = 0.5
(Inductive/capacitive)
25Wto< 115W
(10 Vto23Vand
>5Ato 10 A)
50 W to < 230 W
(10 Vto23Vand
> 10 Ato 20 A)
160 W to < 575 W
(10 Vto23Vand
32 Ato 50 A)
1.15Wto < 5.625 W
(>23Vtod5Vand
0.1 Ato 0.25 A)
2875 Wto < 11.25W
(>23Vtod5Vand

>0.25A1t00.5A)
- el

0.14 mW/W + 0.58 mW

0.14 mW/W + 5.8 mW

0.26 mW/W + 5.8 mW

0.14 mW/W + 0.58 mW)

0.13 mW/W + 0.58 mW

Direct measurement

with AC power standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 44/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
575Wto <225W 0.14 mW/W + 0.58 mWwW
(>23Vtod5Vand
>05At0 1A
11.5Wto<d45W 0.13 mW/W + 0.58 mW
(>23Vtod5Vand
>1Ato2A)
23Wto< 1125W 0.14 mW/W + 0.58 mW
(>23Vtod5Vand
>2Ato5A)
57.5Wto < 225W 0.14 mW/W + 5.8 mW
(>23Vtod5Vand
>5Ato 10 A)

115 W to <450 W 0.14 mW/W + 5.8 mW
(>23Vto 456_\4/and
> 10 Ato 20 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 45/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5

(Inductive/capacitive)

368 W to < 1.125 kW 0.26 mW/W + 58 mW
(>23Vtod5Vand

32 Ato 50 A)

225Wto < 11.25W 0.14 mW/W + 0.58 mW

(> 45V to 90V and
0.1 Ato 0.25 A)
5625 Wto<225W 0.13 mW/W + 0.58 mWwW
(> 45V to 90V and
>0.25At00.5A)
11.25Wto <45 W 0.14 mW/W + 0.58 mW
(> 45V to 90V and
>05At0 1A

225 Wto <90 W 0.13 mW/W + 0.58 mW
(>4a5V toViO/V and
>1Ato2A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 46/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
45 W to < 225 W 0.14 mW/W + 5.8 mW
(> 45V to 90V and
>2Ato5A)

112.5 W to < 450 W 0.14 mW/W + 5.8 mW
(> 45V to 90V and
>5Ato 10 A)

225 W to < 900 W 0.14 mW/W + 5.8 mW
(> 45V to 90V and
> 10 Ato 20 A)

720 W to < 2.25 kW 0.26 mW/W + 58 mW
(> 45V to 90V and
32 Ato 50 A)
45Wto<225W 0.14 mW/W + 7.1 mW
(> 90V to 180 V and

T

0.1 Ato 0.25A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 47/127
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(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
11.25Wto <45 W 0.14 mW/W + 5.8 mW
(> 90V to 180 V and
>0.25At00.5A)
225 W to <90 W 0.14 mW/W + 7.1 mW
(> 90V to 180 V and
>05At0 1A

45 W to < 180 W 0.14 mW/W + 5.8 mW
(> 90V to 180 V and
>1Ato2A)

90 W to < 450 W 0.14 mW/W + 5.8 mW
(> 90V to 180 V and
>2Ato5A)

225 W to < 900 W 0.14 mW/W + 5.8 mW
(>90Vto 1wand
>5Ato 10 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 48/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
450 W to < 1.8 kW 0.14 mW/W + 58 mW
(> 90V to 180 V and
> 10 Ato 20 A)

1.44 kW to < 4.5 kW 0.26 mW/W + 58 mW
(>90Vto 180 V and

32 Ato 50 A)

9Wto<d45W 0.15 mW/W + 5.8 mW

(> 180 V to 360 V and
0.1 Ato 0.25A)

225 Wto <90 W 0.15 mW/W + 5.8 mW
(> 180 V to 360 V and
>0.25At00.5A)

45 W to < 180 W 0.15 mW/W + 5.8 mW
(> 180 V to 360 V and

>
>05Ato1A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 49/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
90 W to < 360 W 0.15 mW/W + 5.8 mW
(> 180 V to 360 V and
>1Ato2A)

180 W to < 900 W 0.15 mW/W + 7.0 mW
(> 180 V to 360 V and
>2Ato5A)

450 W to < 1.8 kW 0.15 mW/W + 58 mW
(> 180 V to 360 V and
>5Ato 10 A)

900 W to < 3.6 kW 0.15 mW/W + 58 mW
(> 180 V to 360 V and
> 10 Ato 20 A)

2.88 kW to < 9 kW 0.27 mW/W + 0.58 W
(> 180 V to 360 V and
32 Ato 50 Ag-y

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

ATt 50/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
18 Wto < 81.25W 0.15 mW/W + 5.8 mW
(> 360 V to 650 V and
0.1 Ato 0.25 A)

45 W to < 1625 W 0.15 mW/W + 5.8 mW
(> 360 V to 650 V and
>0.25At00.5A)

90 W to < 325 W 0.15 mW/W + 5.8 mW
(> 360 V to 650 V and
>05At0 1A

180 W to < 650 W 0.15 mW/W + 5.8 mW
(> 360 V to 650 V and
>1Ato2A)

360 W to < 1.625 kW 0.15 mW/W + 58 mW
(> 360V toF@ V and
>2Ato5A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

AT 51/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5

(Inductive/capacitive)

900 W to < 3.25 kW 0.15 mW/W + 58 mW
(> 360 V to 650 V and

>5Ato 10 A)

1.8 kW to < 6.5 kW 0.15 mW/W + 58 mW

(> 360 V to 650 V and
> 10 Ato 20 A)

5.76 kW to < 16.25 kW 0.27 mW/W + 0.58 W
(> 360 V to 650 V and

32 Ato 50 A)

325Wto < 125 W 0.15 mW/W + 58 mW

(> 650 Vto 1 000V and
0.1 Ato 0.25 A)
81.25Wto <250 W 0.15 mW/W + 58 mW
(> 650 Vto 1 000V and
>
>0.25 Ato 0.5 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 52/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard

Power factor = 0.5
(Inductive/capacitive)
162.5 W to < 500 W 0.15 mW/W + 58 mW
(> 650 Vto 1 000V and
>05At0 1A

325 W to < 1 kW 0.15 mW/W + 58 mW
(> 650 Vto 1 000 V and
>1Ato2A)

650 W to < 2.5 kW 0.15 mW/W + 58 mW
(> 650 Vto 1 000 V and
>2Ato5A)

1.625 kW to < 5 kW 0.15 mW/W + 58 mW
(> 650 Vto 1 000 V and
>5Ato 10 A)

3.25 kW to < 10 kW 0.15 mW/W + 0.58 W
(> 650 Vto 1 000 V and

>
> 10 A to 2 0A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 53/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC power (cont.) Direct measurement
@® 45 Hz to 65 Hz, with AC power standard
Power factor = 0.5
(Inductive/capacitive)
10.4 kW to < 25 kW 0.27 mW/W + 0.58 W
(> 650V to 1000V and
32 Ato 50 A)
Energy meter Direct measurement using
® 45 Hz to 65 Hz, AC power standard

Power factor 1, Time 900 s
3.75 Wh to 900 Wh 0.27 mWh/Wh
(100 V to 180 V and
0.15Ato 20 A)
> 6.75 Wh to 3.25 kWh 0.28 mWh/Wh
(> 180 V to 650 V and
0.15Ato 20 A)
> 500 Wh to 8.125 kWh 0.46 mWh/Wh
(100 V to 650 V and

>
> 20 Ato 50 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 54/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
Energy meter (cont.)
@ 45 Hz to 65 Hz,
Power factor 0.5, Time 900 s
(Inductive/Capacitive),
1.875 Wh to 450 Wh
(100 V to 180 V and
0.15Ato 20 A
> 3.375 Wh to 1.625 kWh
(> 180 V to 650 V and
0.15Ato 20 A
400 Wh to 4.0625 kWh
(100 V to 650 V and
32 Ato 50 A)
@ 45 Hz to 65 Hz,

0.29 mWh/Wh

0.30 mWh/Wh

0.42 mWh/Wh

Power factor 1, Time 3 600 s
15 Wh to 3.6 kWh
(100 V to 180 V and
>
0.15Ato 20 A)

0.16 mWh/Wh

Direct measurement using

AC power standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 55/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu MTADUWILURAZNNTIN

(Field of Calibration)

(Parameter)
(Calibration and Measurement Capability®)

(Calibration Method)

2. lvivh

(Electrical)

Measuring instrument
Energy meter (cont.)
@ 45 Hz to 65 Hz,
Power factor 1, Time 3 600 s
> 27 Wh to 7.2 kWh 0.18 mWh/Wh
(> 180 V to 360 V and
0.15A to 20 A)
> 54 Wh to 13 kWh 0.17 mWh/Wh
(> 360 V to 650 V and
0.15Ato 20 A)
> 2 kWh to 32.5 kWh 0.35 mWh/Wh
(100 V to 650 V and
> 20 Ato 50 A)
@ 45 Hz to 65 Hz,
Power factor 0.5, Time 3 600 s
(Inductive/Capacitive)
7.5 Wh to 1.8 kWh 0.19 mWh/Wh
(100 V to 180 V and

>
0.15 Ato 20 A)

Direct measurement using

AC power standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 56/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuusosaudi 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O venaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Energy meter (cont.) Direct measurement using
® 45 Hz to 65 Hz, AC power standard
Power factor 0.5, Time 3 600 s
(Inductive/Capacitive)
> 13.5 Wh to 6.5 kWh 0.20 mWh/Wh
(> 180 V to 650 V and
0.15Ato 20 A)
1.6 kWh to 16.25 kWh 0.31 mWh/Wh
(100 V to 650 V and
32 Ato 50 A)
Capacitance Direct measurement with
0.19 nF to < 0.4 nF 3.9 mF/F + 7.8 pF capacitance standard
0.4nFto< 1.1nF 3.9 mF/F + 7.8 pF
1.1 nFto<33nF 39 mF/F + 11 pF
33nFto< 11 nF 2.0 mF/F + 11 pF
11 nF to < 33 nF 20 mF/F + 0.11 nF
33 nFto < 110 nF 2.0 mF/F + 0.11 nF
| puccatl
* anaalunuueu (+) fissduanudesiuussana 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

ATl 57/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

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

2. lvivh

(Electrical)

Measuring instrument
Capacitance (cont.) Direct measurement with
110 nF to < 330 nF

0.33 uF to < 1.1 pF

2.0 mF/F + 0.63 nF
20 mF/F + 1.1 nF

capacitance standard

1.1 pFto < 3.3 pk
33 puFto < 11 pF
11 pF to < 33 uF

33 uF to < 110 pF
110 pF to < 330 pF
0.33 mF to < 1.1 mF
1.1 mF to < 3.3 mF
33 mFto< 1l mF
11 mF to < 33 mF
33 mF to 110 mF

20 mF/F + 6.3 nF
2.0 mF/F + 11 nF
3.1 mF/F + 63 nF
3.5 mF/F + 0.11 pF
3.5 mF/F + 0.63 pF
3.5 mF/F + 1.1 pF
3.5 mF/F + 6.3 pF
35 mF/F + 11 pF
5.9 mF/F + 63 pF

8.6 mF/F + 0.11 mF
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 58/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 WAL W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) DC resistance Direct measurement with
1Q 0.30 mQ2 DC resistance standard
10 Q2 0.30 mQ
25Q 0.30 mQ2
100 Q 0.80 mQ2
200 Q 2.5 mQ
400 Q 3.3 mQ2
High resistance Direct measurement with
@ 500V Resistance standard
500 kQ to < 1 000 kQ 1.6 mQ/Q
1 MQ to < 10 MQ 2.4 mQ/Qd
10 MQ to < 1 000 MQ 3.9 mQy/Q
1 GQ to 10 GO 7.8 mQ/Q
Ground bond resistance Direct measurement with
Test AC current @ 50 Hz Resistance standard
Nominal value:
25mQ @ 25 A 6.0 mQ2
50mQ @ 25 A 6.0 mQ
>
* AU luLUEeU (+) NszauANUTeIUUTEUM 95 %
wazdanuuruneidulumuenalsivnisisee InANuaILsaveInIsaR U iBULazN1S 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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

AT 59/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSusesaun 22-LB0125 —
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 WAL W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- FYNTFDUNYU - . /NITFDUMNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Ground bond resistance (cont.) Direct measurement with
Test AC current @ 50 Hz Resistance standard
Nominal value:
100MQ @ 25 A 6.0 mQ
330 mMQ @ 10 A 6.0 mQ2
500mQ @5 A 6.3 mQ
1Q@5A 7.8 mQ2
Digital oscilloscope Direct measurement with
Vertical deflection oscilloscope calibrator

Applied DC signal
Impedance input 50 Q(V/div)

1mVv 29 mV/V + 47 pv
2mV 2.9 mV/V + 47 v
5mV 29 mV/V + 51 pVv
10 mV 2.9 mV/V + 53 v
20 mV 2.9 mV/V + 57 pVv
50 mV 2.9 mV/V + 89 pVv
100 mV 29 mV/V + 0.19 mV
200 mV 2.9 mV/V + 0.25 mV
=

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WM 60/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususoaavil 22-LB0125
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Digital oscilloscope Direct measurement with
Vertical deflection oscilloscope calibrator

Applied DC signal
Impedance input 50 Q (V/div)

(cont.)
500 mV 29 mV/V + 0.76 mV
1V 29 mV/V + 0.76 mV
2V 29 mV/V + 3.3 mV

Impedance input 1 MQ

(V/div)

1mV 0.58 mV/V + 47 pv
2mV 0.58 mV/V + 47 pv
5mV 0.58 mV/V + 47 pv
10 mV 0.58 mV/V + 47 uv
20 mV 0.58 mV/V + 47 pv
50 mV 0.58 mV/V + 75 pv
100 mV 0.58 mV/V + 89 uv
200 mV 0.58 mV/V + 89 pVv
500 mV 0.58 mV/V + 0.76 mV

>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WM 61/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

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

2. lvivh

(Electrical)

Measuring instrument
Digital oscilloscope Direct measurement with
Vertical deflection oscilloscope calibrator
Applied DC signal

Impedance input 1 MQ

(V/div) (cont.)

1V 0.58 mV/V + 0.76 mV
2V 0.58 mV/V + 0.76 mV
5V 0.58 mV/V + 7.6 mV
10V 0.58 mV/V + 7.6 mV

Applied square wave

Impedance input 50 Q(V/div)

®@ 1 kHz

1mV 2.9 mV/V + 47 v
2 mV 2.9 mV/V + 47 pv
5mV 29 mV/V + 47 pv
10 mV 2.9 mV/V + 47 v
20 mV 29 mV/V + 89 pVv
50 mV 29 mV/V + 0.14 mV
100 mV 2.9 mV/V + 0.23 mV

>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WU 62/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususoaavil 22-LB0125
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Digital oscilloscope Direct measurement with
Vertical deflection oscilloscope calibrator

Applied square wave
Impedance input 50 Q (V/div)
@ 1 kHz (cont.)

200 mV 29 mV/V + 0.95 mV
500 mV 2.9 mV/V + 0.99 mV
1V 29 mV/V + 1.6 mV

Impedance input 1 MQ
(V/div) @ 1 kHz

1mV 1.2 mV/V + 47 pv
2 mV 1.2 mV/V + 49 pv
5mVv 1.2 mV/V + 56 pv
10 mV 1.2 mV/V + 57 Vv
20 mV 1.2 mV/V + 0.12 mV
50 mV 1.2 mV/V + 0.16 mV
100 mV 1.2 mV/V + 0.40 mV
200 mV 1.2 mV/V + 1.3 mV
500 mV 1.2 mV/V + 1.6 mV
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WM 63/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4197N13 . YA WANNTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Digital oscilloscope Direct measurement with

Vertical deflection

Applied square wave
Impedance input 1 MQ
(V/div) @ 1 kHz (cont.)
1V

1.2mV/V + 1.9 mV

2V 1.2 mV/NV + 7.6 mV
5V 1.2 mV/NV + 12 mV
10V 1.2 mV/NN + 12 mV

Horizontal deflection

(time/div)

1ns 0.58 ps
2ns 0.58 ps
5ns 0.58 ps
10 ns 0.58 ps
20 ns 5.8 ps
50 ns 5.8 ps
100 ns 58 ps
200 ns 15_,5>§|os

oscilloscope calibrator

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 64/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususoaavil 22-LB0125 e
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- YN UNYU - . B/NTFRUNYU
dUMYU ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Digital oscilloscope Direct measurement with
Horizontal deflection oscilloscope calibrator
(time/div) (cont.)
500 ns 58 ps
1 us 0.58 ns
2 s 0.58 ns
5 us 0.58 ns
10 us 5.8 ns
20 ps 5.8 ns
50 ps 5.8 ns
100 us 58 ns
200 ps 58 ns
500 ps 58 ns
1ms 0.58 ps
2ms 0.58 us
5ms 0.58 us
10 ms 5.8 s
20 ms 5.8 us
50 ms 7.3 us
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WU 65/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususoaavil 22-LB0125
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Digital oscilloscope Direct measurement with
Horizontal deflection oscilloscope calibrator

(time/div) (cont.)

100 ms 60 us
200 ms 78 us
500 ms 0.31 ms
ls 1.4 ms
2s 4.8 ms
5s 29 ms

Bandwidth @ 100 mV/div

Reference amplitude

600 MV,
50 kHz to 100 MHz 0.20 dB
> 100 MHz to 300 MHz 0.26 dB
> 300 MHz to 600 MHz 0.45 dB
> 600 MHz to 1 GHz 0.57 dB

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
WM 66/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
Harmonics voltage
Fundamental frequency
50Hz / 60Hz
Fundamental 110V to 240V T0uV/V + 8.0mV
Harmonics 0.1% to 5% T5uV/V + 8.5 mV
of fundamental
(order 2" to 40™)
Harmonics current
Fundamental frequency
50Hz / 60Hz
Fundamental 1A S54pA/A + 74 pA
Harmonics 0.1% to 5% S58UA/A + 74 pA
of fundamental
(order 2™ to 40™)
Fundamental 5A 5TuA/A + 0.14 mA
Harmonics 0.1% to 5% 62pA/A + 0.14 mA
of fundamental

(order 2™ to 40™)
>

Direct measurement with

harmonic voltage standard

Direct measurement with

harmonic current standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 67/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191019 . YAANUANTOVDS - .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Harmonics current Direct measurement with
Fundamental frequency harmonic current standard
50Hz / 60Hz
Fundamental 10A S5TuA/A + 0.74 mA
Harmonics 0.1% to 5% 62UA/A + 0.63 mA
of fundamental
(order 2™ to 40t™)
Fundamental 20A 80 YA/A + 0.89 mA
Harmonics 0.1% to 5% 83 pA/A + 0.85 mA
of fundamental
(order 2" to 40™)
Generating instrument
DC high voltage Direct measurement with
1 kV to 10 kv 58 mV/V + 3.6V high voltage standard
AC high voltage
1 kV to 10 kV @ 50 Hz 12 mV/V + 58V
U
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 68/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Generating instrument
(Electrical AC Leakage current Direct measurement with
cut-off AC current standard
@ 50 Hz to 60 Hz
0.3mAto <3 mA 1.6 mA/A + 1.2 pA
3 mA to < 30 mA 1.6 mA/A + 12 pA
30 mA to 100 mA 1.6 mMA/A + 0.12 mA
Timer source Direct measurement with
1sto 900 s 0.16 ms/s + 16 ms time standard
DC voltage Direct measurement with
0 mV to < 200 mV 51 uv/N + 1.7 pv DC voltage standard
02Vto<2V 35w/ + 1.7 uv
2Vto<20V 35 uv/NV + 4.3 pv
20 Vto < 200 V 5.5 uV/V + 39 pv
200 Vto 1 000 V 55 puVv/V + 047 mV
L paccl
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazrdanuvaneduluanuenansivnisises IanuaINNsaveIN1saEeuLieuLaznTIn (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 69/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

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

2. lvivh

(Electrical)

Generating instrument
DC current Direct measurement with
0 pA to < 200 pA
0.2mAto <2mA
2 mA to < 20 mA
20 mA to < 200 mA
02Ato<2A

2Ato<20A

13 pA/A + 0.31 nA DC current standard
13 pA/A + 3.1 nA
14 pA/A + 31 nA

47 uA/A + 0.62 pA
0.18 mA/A + 13 pA
0.39 mA/A + 0.31 mA

DC resistance Direct measurement with

0Qto<2Q
2Q1to<20Q
20 Q to < 200 Q
0.2 kQ to < 2 kQ

18 pnQ/Q+ 3.9 pQ

9.3 n€/Q + 15 pQ2

7.8 uQ/Q+ 47 nQ
7.8 pQ/Q + 0.47 mQ

DC resistance standard

2 kQ to < 20 kQ 7.8 p€/Q+ 4.7 mQ

e

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

ATl 70/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Generating instrument
DC resistance (cont.)
20 kQ to < 200 kQ
0.2 MQ to < 2 MQ
2 MQ) to < 20 MQ
20 MQ to < 200 MQ
200 MQ to 2 GQ
AC voltage
@ 40 Hz to 10 kHz
200 V to 1 000 V
@ 40 Hz to 100 Hz
10 mV to < 200 mV
02Vto<2V
2Vto<20V
20 Vto <200 V
@ > 100 Hz to 2 kHz
10 mV to < 200 mV
02Vto<2V
2Vto<20V
20 Vto < 200 V

7.8 u/Q+ 47 mQ
9.3 n/Q+ 0.94 Q
20 u€/Q+ 93 Q
0.12 mQ/Q + 9.3 kQ
1.4 mQ/Q + 0.93 MQ

0.11 mV/V + 20 mV

0.11 mVAV + 4.1 uv
86 WV + 19 pv
86 u/V + 0.19 mV
86 uV/V + 1.9 mv

0.11 mVAV + 2.2 uVv
70 uV/V + 19 pv
70 pVAV + 0.19 mV

70 uV/V + 1.9 mV
>

Direct measurement with

DC resistance standard

Direct measurement with

AC voltage standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 71/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Generating instrument
AC voltage (cont.)
@ > 2 kHz to 10 kHz
10 mV to < 200 mV
02Vto<2V
2Vto<20V
20 Vto < 200V
@ > 10 kHz to 30 kHz
10 mV to < 200 mV
02Vto<2V
2Vto<20V
20 Vto < 200 V
@ > 30 kHz to 100 kHz
10 mV to < 200 mV
02Vto<2V
2Vto<20V
20 Vto < 200 V
@ > 100 kHz to 300 kHz
02Vto<2V

0.13 mV/V + 4.1 pv
0.11 mV/V + 19 nv
0.11 mV/V + 0.19 mV
0.11 mV/V + 1.9 mV

0.31 MV + 7.9 uV
0.21 mV/V + 39 nv
0.21 mV/V + 0.39 mV
0.21 mV/V + 3.9 mV

0.67 mV/V + 19 nv
0.51 mV/V + 0.19 mV
0.51 mV/V + 1.9 mV
0.51 mV/V + 19 mV

24 mV/V + 1.9 mV
|

Direct measurement with

AC voltage standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 72/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

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

2. lvivh

(Electrical)

Generating instrument
AC voltage (cont.) Direct measurement with

@ > 300 kHz to 500 kHz AC voltage standard

0.2Vto<2V 7.8 mV/V + 19 mV
AC current Direct measurement with
® 40 Hz to 2 kHz AC current standard
02Ato<2A 0.57 mA/A + 0.19 mA
2Ato<20A 0.72 mA/A + 1.9 mA
@ > 2 kHz to 5 kHz
2Ato<20A 2.0 mA/A + 1.9 mA
@ > 2 kHz to 10 kHz
02Ato<2A 0.67 mA/A + 0.19 mA

@ 40 Hz to 10 kHz
30 pA to < 200 pA
0.2 mA to <2 mA
2 mA to < 20 mA
20 mA to < 200 mA

0.29 mA/A + 19 nA
0.29 mA/A + 0.19 pA
0.29 mA/A + 1.9 pA
0.28 mA/A + 19 pA

T

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 73/127



o A
AUUN

sngazideaavnazvautigluiusesiasujianis
(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

09 2NIAAILATUN 19 HunAl WA, 2568 A9Iuf 5 unsIAN WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4191013 . YAANUANTOVDS . .
- YN UNYU - . B/NTFRUNYU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Generating instrument
(Electrical)

AC current (cont.)
@ > 10 kHz to 30 kHz

30 pA to < 200 pA 0.62 MA/A + 19 nA

0.62 mA/A + 0.19 pA
0.62 mA/A + 1.9 pA
0.58 mA/A + 19 pA

0.2mAto<2mA
2 mA to < 20 mA
20 mA to < 200 mA

Measuring instrument

DC voltage
1Vto<33V 8.6 uV/V + 0.58 mv
33Vto<33V 9.3 uV/V + 0.58 mV

33 Vto <330V
330 Vto 1000V

14 UV + 5.8 mV

14 uV/V + 58 mV
>

Direct measurement with

AC current standard

Direct measurement with

DC voltage standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 74/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC voltage
@ 50 Hzto 1 kHz
1Vto<33V
33Vto<33V
33V to <330V
330 Vto 1 000 V
DC current
0 mA to < 330 mA
033 Ato< 1.1 A
1.1Ato<3A
3Ato< 11 A
11Ato 20 A
AC current
@ 50 Hz to 400 Hz
33 mA to < 330 mA
033 Ato<1.1A
1.1Ato<3A

0.12 mV/V + 0.58 mV
0.12 mV/V + 0.75 mV
0.15 mV/V + 6.0 mV
0.24 mV/V + 59 mV

78 YA/A + 6.1 pA
0.16 mA/A + 66 LA
0.30 mA/A + 66 pA

0.39 mA/A + 0.70 mA
0.78 mA/A + 0.82 mA

0.31 mA/A + 17 PA
0.39 mA/A + 97 LA

Direct measurement with

AC voltage standard

Direct measurement with

DC current standard

Direct measurement with

AC current standard

0.47 mA/A + 97 LA
e

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 75/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument
AC current (cont.)

@ 50 Hz to 100 Hz
3Ato< 11 A
11Ato 20 A

@ > 100 Hz to 400 Hz
3Ato< 11 A
11At0 20 A

DC Leakage current
0 pA to < 330 pA
0.33 mAto <33 mA
3.3 mAto <33 mA
33 mA to 300 mA

0.47 mA/A + 1.7 mA
0.93 mA/A + 4.0 mA

0.78 mA/A + 1.7 mA
1.2 mA/A + 4.0 mA

0.12 mA/A + 17 nA
78 UA/A + 70 nA
78 pA/A + 0.61 pA

Direct measurement with

AC current standard

Direct measurement with

DC current standard

78 uA/A + 6.1 pA
-

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 76/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuusosaudi 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O wenaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191019 . YAANUANTOVDS - .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical AC Leakage current Direct measurement with
@ 50 Hz to 400 Hz AC current standard
30 pA to < 330 uA 0.97 mA/A + 78 nA
0.33 mAto <33 mA 0.78 mA/A + 0.13 pA
33 mA to < 33 mA 0.31 mA/A + 1.7 pA
33 mA to 300 mA 0.31 mA/A + 17 PA
RCD trip current Direct measurement with
@ 50 Hz AC current standard
3.3 mAto <33 mA 0.31 mA/A + 1.7 pA
33 mA to < 330 mA 0.31 mA/A + 17 LA
033 Ato<3A 0.47 mA/A + 97 PA
Generating instrument
DC resistance Direct measurement with
01Qto<2Q 18 p/Q + 6.5 Q2 DC resistance standard
2Q1to<20Q 11 uQ/Q + 40 Q2
20 €2 to < 200 Q 8.6 nQ/Q2 + 0.30 mQ
0.2 kQ to < 2 kQ 8.6 uC/Q + 2.7 mQ2
2 kQ to 10 kQ 8.6 pQ/Q + 28 mQ)
Iaca
* anaalunuueu (+) fissduanudesiuussana 95 %
LLﬁ%ﬁﬂ’J']JJMZJ']EJLﬁu‘lUW]EJLaﬂﬂ'l‘ﬁsmﬂ’lﬁléa\‘i %ﬂﬂ?’mﬂ’mqiﬂ%aﬂﬂﬂiﬂa‘uLﬁ&lULLﬁ%ﬂ’]'ﬁ’?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 77/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tu¥usosavdi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 WAL W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O wenaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1v1n13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Generating instrument
(Electrical High resistance Direct measurement with
10 kQ to < 20 kQ 8.6 uQ/Q + 39 mQ Resistance standard
20 kQ to < 200 kQ 8.6 uCY/Q +0.15 Q
0.2 MQ to < 2 MQ 11 pu/Q + 2.0 Q
2 MQ to 10 MQ 21 u€/Q + 0.11 kQ
High resistance
@ 500 VDC Direct measurement with
> 10 MQ to 40 MQ 1.0 mQ/Q + 7.4 kQ Resistance standard
> 40 MQ to 100 MQ 1.0 mQ/Q + 8.9 kQ
> 100 MQ to 400 MQ 1.0 mQ/Q + 9.4 kQ
> 400 MQ to 1 000 MQ 1.0 mQ/Q + 1.2 MQ
>1GQ to 4 GQ 1.0 mQ/Q + 2.7 MQ
> 4 GQ to 10 GO 1.0 mQ/Q + 19 MQ
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 78/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSusesaun 22-LB0125 —
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 WAL W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Generating instrument
(Electrical) Ground bond resistance Indirect measurement
Nominal with DC voltage standard
25mQ @ 20 A 21 uQ and DC current standard
50mQ @ 10 A 22 uQ
100mMQ @ 10 A 43 uQ
3B30mMAQ @5 A 0.16 mQ2
500mQ @3 A 0.27 mQ2
1Q0@2A 0.31 mQ
18Q@2A 0.56 mQ2
5Q 73 uQ
10 Q 0.13 mQ2
18 Q 0.21 mQ
50 Q 0.56 mQ2
100 Q 0.98 mQ2
180 Q 1.7 mQ
500 Q 5.6 mQ2
1 kQ 9.8 mQ2
1.8 kQ 17 mQ
>
* eaulukuueu (+) NseauaNUouUsEI 95 %
wazdanuuruneidulumuenalsivnisisee InANuaILsaveInIsaR U iBULazN1S 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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

AT 79/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O venaawin O $amsm O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. 9l

(Electrical)

Generating instrument
Hich Voltage Load Resistance
Nominal : 10 kQ
35 kQ
50 kQ
100 kQ
250 kQ
500 kQ
1 MQ
5 MQ

AC Leakage current
(passive mode) @ 55 Hz
100 pA to < 200 pA
0.2mAto <2 mA
2 mAto < 20 mA
20 mA to 30 mA
RCD trip time
10 ms to < 100 ms
100 ms to < 1 000 ms
1 000 ms to 5 000 ms

12 Q
18 Q2
31 Q
64 Q
0.19 kQ2
0.62 kQ2
0.53 kQ2
6.2 kQQ

0.29 mA/A + 20 nA
0.29 mA/A + 0.20 pA
0.29 mA/A + 2.0 LA
0.28 mA/A + 19 pA

12 ps/s + 1.0 ps
12 us/s + 14 us
12 ps/s + 0.10 ms

T

Indirect measurement with
AC Current standard and
AC Voltage standard

Comparison
measurement with

AC current standard

Comparison measurement
with timer/ counter/

analyzer

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 80/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Generating instrument
DC voltage
3Vto<20V
20 Vto < 200 V
200 V to 600 V
AC voltage
@ 50 Hz to 100 Hz
3Vto<20V
20 Vto < 200 V
@ > 100 Hz to 400 Hz
3Vto<20V
20 Vto < 200 V
@ 50 Hz to 400 Hz
200 V to 600 V

4.3 uV/N + 14 pv
6.2 uV/V + 0.14 mV
6.2 VN + 1.5 mV

86 UV/V + 0.19 mV

86 puV/V + 1.9 mv

70 uV/V + 0.19 mV
70 pV/V + 1.9 mV

0.11 mV/V + 20 mV
e ol

Direct measurement with

DC voltage standard

Direct measurement with

AC voltage standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 81/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. lvivh

(Electrical)

Measuring instrument

DC Current Clamp
033Ato<1.1A
1.1Ato<3A
3Ato<11A
11Ato 20 A
>20Ato< 150 A
150 A to 1 000 A

Direct measurement with
0.16 mA/A + 0.71 mA
0.30 mA/A + 0.71 mA
0.39 mA/A + 0.81 mA
0.78 mA/A + 0.92 mA
39 mA/A + 0.11T A
4.0 mA/A + 0.39 A

DC current standard

and turn coil

AC Current Clamp Direct measurement with

@ 45 Hzto 1 kHz AC current standard
033 Ato< 1.1 A

1.1Ato<3A

0.39 mA/A + 0.71 mA
0.47 mA/A + 0.71 mA

and turn coil

@ 45 Hz to 100 Hz
3Ato< 11 A

11 Ato 20 A

0.47 mA/A + 1.7 mA

0.93 mA/A + 4.0 mA

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

0.78 mA/A + 1.7 mA
1.2 mA/A + 4.0 mA
e il

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 82/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuduseaavil 22-LB0125 —
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 WAL W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O venaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) AC Current Clamp (cont.) Direct measurement with
@ 45 Hz to 65 Hz AC Current standard
>20Ato< 150 A 45 mA/A + 0.20 A and turn coil
150 Ato 1 000 A 4.5 mA/A + 0.71 A
@ > 65 Hz to 400 Hz
>20Ato< 150 A 8.1 mA/A + 0.20 A
Single phase Energy Meter Comparison measurement
Active energy with energy standard and
@ 45 Hz to 65 Hz universal frequency
Power factor 1, 0.5, 0.1 counter/ Timer
(Inductive)
0.024 W to 3 W 0.27 mW/W to 2.4 mW/W
(120 V, 2 mA, 5 mA, 10 mA,
20 mA, 25 mA)
0.046 W to 5.75 W 0.27 mW/W to 2.4 mW/W
(230 V, 2 mA, 5 mA, 10 mA,
il
20 mA, 25 mA)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
wu# 83/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. vyl

(Electrical)

Measuring instrument

Single phase Energy Meter

Active energy

@ 45 Hz to 65 Hz

Power factor 1 to 0.1
(Inductive/Capacitive)

0.3 W to 45 kW

(60 V to 300 V and 50 mA to
150 A)

Three phase energy Meter

Active energy

@ 45 Hz to 65 Hz

Power factor 1, 0.5, 0.1

(Inductive)

0.072Wto9W

(120 V, 2 mA, 5 mA, 10 mA,

20 mA, 25 mA)

0.138 Wto 17.25 W

(230 V, 2 mA, 5 mA, 10 mA,
=

20 mA, 25 mA)

0.24 mW/W to 2.4 mW/W

0.27 mW/W to 2.4 mW/W

0.27 mW/W to 2.4 mW/W

Comparison measurement
with energy standard and
universal frequency

counter/ Timer

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 84/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. vyl

(Electrical)

Measuring instrument
Three phase energy Meter
Active energy
@ 45 Hz to 65 Hz
Power factor 1 to 0.1
(Inductive/Capacitive)
0.9 W to 135 kW 0.24 mW/W to 2.4 mW/W
(60 V to 300 V and 50 mA

to 150 A)
Single phase energy Meter

Reactive energy
@ 45 Hz to 65 Hz
Power factor 1, 0.5, 0.1

(Inductive)

0.024 var to 3 var 0.27 mvar/var to 2.4 mvar/var

(120 V, 2 mA, 5 mA, 10 mA,
20 mA, 25 mA)

0.046 var to 5.75 var

(230 V, 2 mA, 5 mA, 10 mA,
20 mA, 25 mA) ﬁ/

0.27 mvar/var to 2.4 mvar/var

Comparison measurement
with energy standard and
universal frequency

counter/ Timer

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

ViUl 85/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. vyl

(Electrical)

Measuring instrument
Single phase energy Meter
Reactive energy
@ 45 Hz to 65 Hz

Power factor 1 to 0.1

(Inductive/capacitive)

0.3 var to 45 kvar

(60 V to 300 V and 50 mA
to 150 A)

Three phase energy Meter
Reactive energy

@ 45 Hz to 65 Hz

Power factor 1, 0.5, 0.1

(Inductive)

0.072 var to 9 var

(120 V, 2 mA, 5 mA, 10 mA,

20 mA, 25 mA)
0.138 var to 17.25 var

(230 V, 2 mA, 5 mA, 10 mA,

el
20 mA, 25 mA)

0.24 mvar/var to 2.4 mvar/var

0.27 mvar/var to 2.4 mvar/var

0.27 mvar/var to 2.4 mvar/var

Comparison measurement
with energy standard and
universal frequency

counter/ Timer

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

2. vyl

(Electrical)

Measuring instrument
Three phase energy Meter
Reactive energy
@ 45 Hz to 65 Hz
Power factor 1 to 0.1
(Inductive/capacitive)
0.9 var to 135 kvar 0.24 mvar/var to 2.4 mvar/var
(60 V to 300 V and 50 mA

to 150 A)
Flicker Meter

@ Pst = 1.000 0.30%

115V to 125 V/60Hz

220 V to 240 V/50Hz
>

Comparison measurement
with energy standard and
universal frequency

counter/ Timer

Direct measurement with

electrical power standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 87/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. Tnlv Measuring instrument
(Electrical) Temperature Indicator Based on EURAMET cg-11
Thermocouple Version 2.0 (03/2011)
Type T
-200 °Cto < 0 °C 0.66 °C
0 °C to 400 °C 0.35 °C
Type K
-200 °C to < -100 °C 0.70 °C
-100 °Cto 1 370 °C 0.40 °C
Resistance thermometer
-200 °C to 850 °C 0.13 °C
3. s Luminous intensity Based on JIS C 7613-1985
(Photometry) @ correlated color
temperature
2 000 Kto 3 200 K
30 cd to 3 000 cd 0.015 cd/cd
Illuminance Inverse square law
4 x to 5 000 x 0.022 Ix/Ix
>
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 88/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

) N THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. L@ Luminous flux based on CIE84-1989
(Photometry) @ correlated color
temperature
2 000 Kto 3200 K
10 Im to 50 000 lm 0.018 Im/lm
Luminance meter Comparison with
5 cd*m?to 1 000 cd-m™ 0.020 cd*m?/cd'm? | integrating sphere source
Integrated irradiance Based on ASTM G 130-06
Responsivity of narrowband
radiometer
365 nm = 10 nm 6.5 %
4. 4 Micrometer caliper for external JIS B 7502 : 1994
(Bimension) measurement
0 mm to 25 mm 1.1 pm
>
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATt 89/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

9] i THAILAND
Tususesawi 22-LB0125
(Certification no. 22-LB0125)
auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

4. 1@

(Dimension)

Vernier, dial and digital caliper

0 mm to 150 mm 14 pum
> 150 mm to 200 mm 14 um
> 200 mm to 300 mm 16 um

Gauge block

0.5 mm to 10 mm 0.064 pm

> 10 mm to 25 mm 0.068 um

> 25 mm to 50 mm 0.079 um

> 50 mm to 75 mm 0.092 pm

> 75 mm to 100 mm 0.11 pm
s o

JISB 7507 : 1993

ISO 3650 : 1998

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 90/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auun 09 DONIARLATUN 19 UL N.¢. 2568 D9IUA 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu ANSEBUMBURAL NS IN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

4. 1@

(Dimension)

Unique Tooling

Length Measurement
0.00001 mm to 25 mm
> 25 mm to 60 mm

> 60 mm to 100 mm
> 100 mm to 250 mm
> 250 mm to 600 mm

Radius
0.00001 mm to 250 mm

Angle
0° to 360°

(9 x 108 + 0.71) um
(0.0014( + 0.73) um
(0.0114( + 0.12) um
(0.0012( + 3.6) ym
(0.0052( + 3.5) um

Where (is the length of

nominal value in mm

(0.0007r + 3.7) um
Where r is the radius of

nominal value in mm

Direct measurement with
Universal Length
Measuring Machine, Smart
Scope, Height Gauge,
Digital Micrometer, Digital
Caliper

Direct measurement with

Smart Scope

Direct measurement with

Smart Scope

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atul 09 vonlvsauatudl 19 furau w.e. 2568 fefuil 5 unsiAu e, 2572
(Issue No. 09) (Valid from) (19" January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
amumwﬁamﬁ‘f@mi M a3 O venanwit O d2a5m O wdeui O viangantud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- YNTEDULNYU - . 19N1TEDUNYU
daUNYU (Parameten) ANTEDULNEULLAZNNTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. Qmwgﬁ Temperature indicator with Comparison with
(Temperature) sensor Temperature standard
Resistance thermometer
- 80 °C to -40 °C 0.040 °C
> -40 °C to 200 °C 0.030 °C
> 200 °C to 550 °C 0.16 °C
Thermocouple
Type T
-40°Cto 0 °C 0.23 °C
> 0 °Cto 50 °C 0.23 °C
> 50 °C to 100 °C 0.38 °C
> 100 °C to 150 °C 0.54 °C
> 150 °C to 200 °C 0.73 °C
> 200 °C to 250 °C 0.88 °C
Type K
-40°Cto 0 °C 0.25 °C
> 0 °Cto 50 °C 0.23 °C
> 50 °C to 100 °C 0.39 °C
> 100 °C to 150 °C 0.54 °C
> 150 °C to 200 °C O.YE,O/C

* aneu UL (+) AszsuanudnulsLaNn 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))

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (TLA-03)

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 92/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Y - THAILAND
lususoaaud 22-1B0125
(Certification no. 22-LB0125)
atu 09 99N IVAIATUN 19 JurAu W.A. 2568 DYTUN 5 ung1Au WAL 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- YNTEDULNYU - . 19N1TEDUNYU
daUNYU ANTEDULNEULLAZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. E;amgﬁ Temperature indicator with Comparison with
(Temperature) sensor Temperature standard
Thermocouple (Cont.)
Type K
> 200 °C to 250 °C 0.88 °C
Standard platinum resistance Calibration at the defining
thermometer (SPRT) fixed point (ITS-90)

Temperature point :
at triple point of Mercury
-38.834 4 °C 6.0 mK
at triple point of Water
0.01 °C 5.0 mK
at melting point of Gallium
29.764 6 °C 5.0 mK
at freezing point of Tin
231.928 °C 8.0 mK
at freezing point of Zinc

419.527 °C 10 mK

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 93/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

auuN 09 DONIARLATUN 19 UL N.¢. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRLATARE . IAMUEUNTOVD . .
. IUNTEBULNEU . 5 FoNsAUWIYU
dauLngu MTADUWILURAZNNTIN

(Field of Calibration)

(Parameter)

(Calibration and Measurement Capability®)

(Calibration Method)

5. 9aUnQil

(Temperature)

6. AU

(Humidity)

Standard platinum resistance
thermometer (SPRT)
Sub range
-38.834 4 °C to 29.764 6 °C
0.01 °C to 29.764 6 °C
0.01 °C to 419.527 °C
Platinum resistance
Thermometer (PRT)
> -40 °C to 200 °C
> 200 °C to 250 °C
> 250 °C to 400 °C

Digital thermo-hygrometer
Temperature

10 °C to 40 °C

8.0 mK
5.0 mK
10 mK

0.025 °C
0.042 °C
0.12 °C

0.30 °C
o il

Calibration at the defining
fixed point (ITS-90)

Comparison with

temperature standard

Comparison with

temperature standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuusosaudi 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 2N INAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
anunvwesfdinns M ans O venaowd O d2p51 O ndoud O vianeaonui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. AINTY Digital thermo-hygrometer Comparison with
(Humidity) (Cont.) temperature standard
Relative humidity and humidity standard
(at chamber temperature
20 °C to 30 °Q)
30 % to 50 % 1.1 %
> 50 % to 65 % 1.4 %
> 65 % to 80 % 1.7 %
> 80 % to 95 % 1.9 %
7. w33Un Hand torque tools ISO 6789 : 2003
(Torque) Torque wrench
Type | class A, B, C
Type ll class A, B, C, G
0.5 N*m to 1.36 N*m 0.80 %
> 1.36 N°m to 6.8 N'm 0.70 %
> 6.8 N*m to 13.6 N'm 1.3 %
> 13.6 N*m to 135.6 N'm 0.80 %
. . 0.70 %
> 135.6 N°m to 3 390 N*m oy R

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 95/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 WAL W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
7. w33Un Torque screw driver ISO 6789 : 2003
(Torque) Type | class D, E
Type Il class D, E, F
0.1 N*m to 0.2 N*m 1.7 %
> 0.2 N*m to 0.6 N*m 1.0 9%
> 0.6 N*m to 6.8 N*m 0.70 %
> 6.8 N'm to 13.6 N*m 1.3 %
> 13.6 N*'m to 20 N'm 0.80 %
Torque measuring device BS 7882 : 2017
0.1 N°m to 3 390 N*m 0.25 %
8. LY Spring Impact Hammer IEC 60068-2-75
(Force) 0.20Jto 2.0J 0.034J) + 0.0035 (Annex B : B4)
Where J is the joule
of the spring impact
hammer
=
* AU luLUEeU (+) NszauANUTeIUUTEUM 95 %
wazdanuuruneidulumuenalsivnisisee InANuaILsaveInIsaR U iBULazN1S 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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 96/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ' THAILAND
TuSusesaun 22-LB0125
(Certification no. 22-LB0125)
adu?nl 09 pONLARILLATUN 19 JunAu W.A. 2568 D9TUN 5 UNTIAL WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
9. 1dy9 Sound level meter IEC 61672-3 : 2013

(Acoustic) Indication at the calibration 0.30 dB
check frequency
Self generated noise 0.10 dB
Acoustical signal tests of
frequency weighting

free-field sound pressure 0.30 dB

response level

multi-Frequency sound 0.60 dB
calibrator
Electrical signal tests of 0.20 dB

frequency weighting
Frequency and time 0.20 dB
weighting at 1 kHz
Long-term stability 0.10 dB
Level linearity on the 0.30 dB

reference level range

Level linearity including 0.30 dB

level range control

Tone burst response 0.20 dB
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)
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sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125 —
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 WAL W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1v1n13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
9. L8 Sound level meter (cont.) IEC 61672-3 : 2013
(Acoustic) Peak C sound level 0.20 dB
Overload indication 0.20 dB
High-level stability 0.10 dB
Pistonphone, sound calibrator IEC 60942 : 2017

and multi-frequency sound
calibrator
Sound pressure level

@ 31.5 Hz to 16 kHz

94 dB Inv. A 0.10 dB
94 dB 0.10 dB
104 dB 0.10 dB
114 dB 0.10 dB
124 dB 0.10 dB
Frequency
@ 31.5 Hz to 16 kHz 0.10 %
Total distortion + noise 0.40 %
i =

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 98/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususoaavil 22-LB0125
(Certification no. 22-LB0125)
atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aonunvesUilins M ans O vonaowin O 4ap512 O wwaeui O veneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4191013 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
10. Msduaziiiou | Vibration meter By comparison to
(Vibration) Linearity of acceleration a reference transducer
@ 160 Hz
5 m/s? to 100 m/s? 1.3 %

@ 40 Hz to 5 kHz

Acceleration measurement

@ 40 Hz to 5 kHz

Velocity measurement

@ 40 Hz to 5 kHz

Displacement measurement

@ 40 Hz to 5 kHz

10 m/s?to 100 m/s? 1.3 %

10 m/s?to 100 m/s? 1.3 %

10 mm/s to 100 mm/s 1.3 %

10 pm to 100 pm 1.3 %

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 99/127




sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tufusenaudl 22-LB0125 =
(Certification no. 22-LB0125)
atu 09 99N VAIATUN 19 JurAu W.A. 2568 DYTUN 5 ung1Au WAL 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O wdounl O nanwand
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNMINP] - YNANNEANTOVDY — -
- YNTEDULNYU - o 19N1TEDUNYU
daUNYU ANTEDULNEULLAZNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tvivh Measuring instrument
(Electrical) DC voltage Based on EURAMET cg-15
0Vto<033V 16 uV/V + 1.9 v Version 3.0 (02/2015)
033Vto<33V 8.6 PV + 2.4 UV
3.3Vto<33V 9.3 VNV + 17 v
33 Vto <330V 14 pV/V + 0.13 mV
330 V to 1000 V 14 pV/NV + 1.2 mV
DC current Based on EURAMET cg-15
0 mA to < 0.33 mA 0.12 mA/A + 16 nA Version 3.0 (02/2015)
0.33 mAto <33 mA 78 UA/A + 39 nA
33 mAto <33 mA 78 uA/A + 0.20 pA
33 mA to < 0.33 A 78 UA/A + 2.0 pA
033 Ato< 1.1 A 0.16 mA/A + 31 pA
1.1Ato<3A 0.30 mA/A + 31 LA
3Ato<11A 0.39 mA/A + 0.39 mA
11Ato 20 A 0.78 mA/A + 0.59 mA
5
* graulauuueu (+) fssfuanudesiulseana 95 %
LLﬁ%ﬁﬂ’J'lJJM@J'IEJLﬁu‘LUGI’]EJLE]ﬂﬂ’]ﬁeJSU’]ﬂ'l'ﬁL%E]\‘i YAANUENITOVDINTED UL ULAZNNTIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 100/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atun 09 99N VAIATUN 19 JurAu W.A. 2568 A9Iuf 5 unsIAN WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M venanwd O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4197N13 . YA WANNTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument

(Electrical)

DC resistance

0Qto<11Q
11Qto<33Q

33 Qto <110 Q
110 Qto < 330 Q
330 Qto < 1.1 kQ
1.1 kQto < 3.3 kQ
33kQto < 11 kQ
11 kQ to < 33 kQ
33 kQto < 110 kQ
110 k2 to < 330 kQ
330 kQto < 1.1 MQ
1.1 MQto < 3.3 MQ
33 MQto < 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ
330 MQ to 1.1 GQ

31 uQ/Q + 0.79 mQ
24 pQ/Q + 1.2 mQ
22 pQ/Q + 1.1 mQ
22 uQ/Q + 1.6 mQ
22 pQ/Q + 1.6 mQ
22 pQ/Q + 16 mQ
22 pQ/Q + 16 mQ
22 u/Q + 0.16 QQ
22 u/Q + 0.16 QQ

25 pQ/Q + 1.6 Q
25 uy/Q + 1.6 Q
a7 pQ/Q + 24 Q

0.11 mQ/Q + 39 Q
0.20 mQ/Q + 2.0 kQ
0.39 mQ/Q + 2.4 kQ
2.4 mQ/Q + 78 kQ

12 mQ/Q2 + 0.39 MQ
>

Based on EURAMET cg-15
Version 3.0 (02/2015)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 101/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC voltage Based on EURAMET cg-15
@ 10 Hz to 45 Hz Version 3.0 (02/2015)
1 mVto<33mV 0.62 mV/V + 4.8 pv
33 mV to 330 mV 0.24 mV/V + 6.4 pVv
033Vto<33V 0.24 mV/V + 40 uVv
33Vto< 33V 0.24 mV/V + 0.51 mV

® 45 Hzto 1 kHz

33Vto <330V 0.15 mV/V + 1.7 mV

330 Vto 1 000V 0.24 mV/V + 7.8 mV
@ 45 Hz to 10 kHz

1 mVto<33mV 0.12 mV/V + 4.8 pv

33 mV to < 330 mV 0.12 mV/V + 6.4 pVv

033Vto<33V 0.12 mV/V + 48 pVv

33Vto<33V 0.12 mV/V + 0.48 mV

®@ > 1 kHz to 5 kHz
330 Vto 1 000V 0.20 mV/V + 7.8 mV
@ > 1 kHz to 10 kHz
33 Vto <330V 0.16 mV/V + 4.§$V

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 102/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

) N THAILAND
TuSuseaaa?n 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC voltage (cont.) Based on EURAMET cg-15
@ > 5 kHz to 10 kHz Version 3.0 (02/2015)
330 Vto 1000V 0.24 mV/V + 7.8 mV

® > 10 kHz to 20 kHz

I mVto<33mV 0.16 mV/V + 4.8 pv
33 mV to < 330 mV 0.13 mV/V + 6.4 pv
033Vto<33V 0.15 mV/V + 48 uVv
33Vto<33V 0.19 mV/V + 0.48 mV
33Vto<330V 0.20 mV/V + 4.8 mV

@ > 20 kHz to 50 kHz

1 mVto<33mV 0.78 mV/V + 4.8 uv
33 mV to < 330 mV 0.28 mV/V + 6.4 uVv
033Vto<33V 0.24 mV/V + 40 pVv
33Vto<33V 0.28 mV/V + 0.48 mV
33 Vto <330V 0.24 mV/V + 4.8 mV
e

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 103/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

Tuusosaudi 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 pONtUAIMAIUN 19 JuAu w.A. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19" January B.E. 2568 (2025)) (Until) (5" January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O wdounl O nanwand
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC voltage (cont.) Based on EURAMET cg-15
@ > 50 kHz to 100 kHz Version 3.0 (02/2015)
1 mVto<33mV 2.8 mV/V + 9.4 pv
33 mV to < 330 mV 0.62 mV/V + 25 WV
0.33Vto<33V 0.55 mV/V + 98 uVv
33Vto<33V 0.70 mV/V + 1.3 mV
33 Vto< 330V 1.6 mV/V + 39 mV
@ > 100 kHz to 500 kHz
1 mVto<33mV 6.2 mV/V + 39 pv
33 mV to < 330 mV 1.6 mV/V + 55 uVv
033Vto<33V 1.9 mV/V + 0.47 mV
AC current Based on EURAMET cg-15
@ 45 Hz to 100 Hz Version 3.0 (02/2015)
30Ato< 11 A 0.47 mA/A + 1.6 mA
11Ato 20 A 0.93 mMA/A + 3.9 mA
@ > 100 Hz to 1 kHz
30Ato< 11 A 0.78 mA/A + 1.6 mA
11Ato 20 A 1.2 mA/A + 3.9 mA
>
* aauluuuuey (+) fissiupnudetuuszanm 95 %
LLaSﬁﬂ’J'IJJMEJ'IEJLﬁu‘LUGI’]EJL@ﬂﬂﬂﬁ%%’]ﬂ'ﬁﬁ@x‘i %ﬂﬂ’.l’lllﬂ’lll'l'ﬁﬂ%@ﬂﬂ'ﬁﬂﬁmLﬁ&lULLﬁ%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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 104/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC current (cont.) Based on EURAMET cg-15

@ 45 Hz to 1 kHz Version 3.0 (02/2015)

29 pA to < 330 pA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<1.1A
1.1Ato<3.0A

®@ > 1 kHz to 5 kHz

29 pA to < 330 PA
0.33 mAto <33 mA
3.3 mA to < 33 mA
33 mA to < 330 mA
033Ato<1.1A
1.1Ato<3.0A
30Ato< 11 A
11At0o 20 A

0.97 mA/A + 78 nA
0.78 mA/A + 0.12 LA
0.31 mA/A + 1.6 pA
0.31 mA/A + 16 LA
0.39 mA/A + 78 LA
0.47 mA/A + 78 LA

2.4 mA/A + 0.12 pA
1.6 mA/A + 0.16 YA
0.62 mA/A + 1.6 PA
0.78 mA/A + 39 pA
4.7 mA/A + 0.78 mA
4.7 mA/A + 0.78 mA
24 mA/A + 1.6 mA

24 mA/A + 3.9 mA
g

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VAT 105/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

atuil 09 pONtUAIMAIUN 19 JuAu w.A. 2568 299U 5 unIAN W.A. 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC current (cont.) Based on EURAMET cg-15

@ > 5 kHz to 10 kHz Version 3.0 (02/2015)

29 pA to < 330 pA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<1.1A
1.1Ato<3.0A

6.2 mA/A + 0.16 pA
3.9 mA/A + 0.24 pA
1.6 mA/A + 2.4 pA
1.6 mA/A + 78 pA
20 mA/A + 3.9 mA
20 mA/A + 3.9 mA

@ > 10 kHz to 30 kHz
29 pA to < 330 PA
0.33 mAto <33 mA
3.3 mA to < 33 mA
33 mA to < 330 mA

13 mA/A + 0.31 PA
7.8 mA/A + 0.47 LA
3.1 mA/A + 3.1 pA

3.1 mA/A + 0.16 mA
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 106/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
1.1 mW to < 29.7 mW 0.93 mW/W + 58 pw
(0.33Vto<33Vand
3.3 mA to < 9 mA)
3.0 mW to < 108.9 mWwW 0.62 mW/W + 58 pWw
(0.33Vto <33V
and 9 mA to < 33 mA)
10.9 mW to < 297 mW 0.93 mMW/W + 58 uW
(0.33V to < 3.3V and
33mA to < 90mA)
29.7 mW to < 1.089 W 0.62 mW/W + 58 pw
(0.33Vto<33Vand
90 mA to < 330 mA)
0.1089 W to < 297 W 0.86 mW/W + 58 pWw
(0.33Vto<33Vand

033 Ato< 0.9 A)
el

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

ATt 107/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
0.297T Wto < 7.26 W 0.70 mW/W + 58 pWw
(0.33Vto<33Vand
09Ato<22A)
0.726 W to < 14.85 W 0.93 mW/W + 0.58 mW
(0.33Vto<33Vand
22Ato<d45A)

1.485 W to < 66 W 0.78 mW/W + 0.58 mW
(0.33 Vto < 3.3V and

4.5 Ato 20 A)

11 mW to < 297 mW 0.93 mW/W + 0.58 mW

(3.3Vto<33Vand
3.3 mA to < 9 mA)

30 mW to < 1.089 W 0.62 mW/W + 0.58 mW
(3.3Vto<33Vand

9 MmA to < 33 mA)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU
(Ministry of Industry, Thai Industrial Standards Institute)

VATl 108/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
0.109 Wto < 297 W 0.93 mW/W + 0.58 mW
(3.3Vto<33Vand
33 mA to < 90 mA)
0.297 W to < 10.89 W 0.62 mW/W + 0.58 mW
(3.3Vto<33Vand
90 mA to < 330 mA)
1.089 W to < 29.7T W 0.86 mW/W + 0.58 mW
(3.3Vto<33Vand
0.33 Ato <09 A)
29T Wto< 726 W 0.70 mW/W + 0.58 mW
(3.3Vto<33Vand
09Ato<22A)
7.26 Wto <1485 W 0.93 mMW/W + 5.8 mW
(3.3Vto<33Vand

22Ato<45A)
e il

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 109/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1

14.85 W to < 660 W 0.78 mW/W + 5.8 mW
(3.3Vto<33Vand

4.5 Ato 20 A)

0.11 Wto <297 W 0.93 mMW/W + 5.8 mW

(33 Vto <330V and
3.3 mA to < 9 mA)
0.30 mW to < 10.89 W 0.62 mW/W + 5.8 mW
(33 Vto < 330 Vand
9 mA to < 33 mA)
1.09 W to < 29.7 W 0.93 mW/W + 5.8 mW
(33 Vto < 330 Vand
33 mA to < 90 mA)
297 W to < 1089 W 0.62 mW/W + 5.8 mW
(33Vto<330V£Dg
90 mA to < 330 mA)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 110/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
10.89 W to < 297 W 0.86 mW/W + 5.8 mW
(33 Vto <330 Vand
0.33 Ato <09 A)
297 Wto <726 W 0.70 mW/W + 5.8 mW
(33 Vto <330V and
09Ato<22A)
72.6 W to < 1.485 kW 0.93 mMW/W + 58 mW
(33 Vto < 330 Vand
22Ato<45A)

148.5 W to < 6.6 kW 0.78 mW/W + 58 mW
(33 Vto < 330 Vand
4.5 Ato 20 A)
1.09 W to < 5.94 W 0.93 mMW/W + 5.8 mW
(330 V to < 660 V and

T

3.3 mAto <9 mA)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 111/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
297 Wto < 21.78 W 0.62 mW/W + 5.8 mW
(330 V to < 660 V and
9 mA to < 33 mA)
10.89 W to < 59.4 W 0.93 mW/W + 5.8 mW
(330 V to < 660 V and
33 mA to < 90 mA)
29.7 Wto <2178 W 0.62 mW/W + 5.8 mW
(330 V to < 660 V and
90 mA to < 330 mA)
108.9 W to < 594 W 0.86 mW/W + 5.8 mW
(330 V to < 660 V and
0.33 Ato <09 A)
29T Wto <792 W 0.70 mW/W + 5.8 mW
(330 V to < 660 V and

e
09Ato<1.2A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 112/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
396 W to < 1.452 kW 0.70 mW/W + 58 mW
(330 V to < 660 V and
1.2Ato<22A)

726 W to < 2.97 kW 0.93 mMW/W + 58 mW
(330 V to < 660 V and
22Ato<45A)
1.485 kW to < 6.732 kW 0.78 mW/W + 58 mW
(330 V to < 660 V and
4.5 Ato < 10.2 A)
3.366 kW to < 13.2 kW 0.78 mW/W + 0.58 W
(330 V to < 660 V and
10.2 Ato 20 A)
22Wto<9.0W 0.93 mMW/W + 58 mW
(660 V to 1000 Yjﬂd
3.3 mA to < 9 mA)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 113/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o i THAILAND
TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)
auuN 09 ONMAILATUN 19 Ju1AN W.A. 2568 DN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) AC Power (cont.) Direct measurement with
@ 45Hz to 65Hz, AC power standard

Power factor 1
594 W to <33 W 0.62 mW/W + 58 mW
(660 V to 1000 V and
9 mA to < 33 mA)
21.8W1to <90 W 0.93 mMW/W + 58 mW
(660 V to 1000 V and
33 mA to < 90 mA)
59.4 W to < 330 W 0.62 mW/W + 58 mW
(660 V to 1000 V and
90 mA to < 330 mA)
217.8 W to < 900 W 0.86 mMW/W + 58 mW
(660 V to 1000 V and
033 Ato <09 A)
594 W to < 2.2 kW 0.70 mW/W + 58 mW
(660 V to 1000 V and

09Ato<22A)
>

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 114/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

adu?nl 09 pONLARLLATUN 19 JunAu W.A. 2568 D9TUN 5 UNTIAL WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M venanwd O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4197N13 . YA WANNTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)

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

1. Ty

(Electrical)

Measuring instrument

AC Power (cont.)

@ 45Hz to 65Hz,

Power factor 1
1.452 kW to < 4.5 kW
(660 V to 1000 V and
22Ato<d45A)
2.97 kW to < 5.2 kW
(660 V to 1000 V and
45Ato<52A)
3.432 kW to 20 kW
(660 V to 1000 V and
52 Ato 20 A)

High Resistance

@ 500V
500 kQ to < 1 000 kQ
1 MQ to < 10 MQ
10 MQ to < 1 000 MQ
1 GQ to 10 GQ

0.93 mW/W + 58 mW

0.78 mMW/W + 58 mW

0.78 mW/W + 0.58 W

2.0 mQ/Q
2.9 mQ/Q
4.9 mQ/Q)

9.7 m/Q2
5o

Direct measurement with

AC power standard

Direct measurement with

resistance standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 115/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125 —
(Certification no. 22-LB0125)
auuil 09 ONMAILATUN 19 Ju1AN W.A. 2568 D9TUN 5 UNSIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M venanwd O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1v1n13 . YAANUANTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical High Resistance Direct measurement with
@ 1000 V resistance standard
500 kQ to < 1 000 kQ 4.9 mQ/Q
1 MQ to < 10 MQ2 5.8 mQ/Q
10 MQ to < 1000 MQ 7.8 mQ/Q
1 GQ to 10 GQ 13 mQ/Q
Ground Bond Resistance Direct measurement with
Test AC Current @ 50 Hz resistance standard

Nominal Value:

25mQ(@5Ato25A) 4.9 mQ
50mQ(@5Ato25A) 4.9 mQ
100mQ (@5Ato25A) 4.9 mQ
330mQ(@5Ato10A) 6.8 mQ2
500mQ (@5Ato10A) 7.8 mQ
1Q(@5A) B_Z.lmQ

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 116/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

) N THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONtUAIMAIUN 19 JuAu w.A. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1v1n13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADUNYULELNTITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical AC Leakage Current Direct measurement with
@ 50 Hz AC current standard
0.1 mA to < 20 mA 2.9 mA/A + 0.99 LA
20 mA to 30 mA 2.9 mA/A + 1.7 A
Energy Meter Direct measurement with
® 45 Hz to 65 Hz, AC power standard

Power factor 1, Time 900 s
0.25 Wh to 16.25 Wh
(100 V to 650 V and 0.81 mWh/Wh
0.01 Ato 0.1 A)

@ 45 Hz to 65 Hz,

Power factor 1, Time 900 s
> 2.5 Wh to 90 Wh 0.26 mWh/Wh
(100 V to 180 V and
>0.1Ato2A)
> 50 Wh to 225 Wh 0.27 mWh/Wh
(100 V to 18“9Jand
>2Ato5A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 117/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaaa?n 22-LB0125 —
(Certification no. 22-LB0125)
adu?nl 09 pONINAAIUN 19 JurAl .. 2568 D9TUN 5 UNTIAL WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) Energy Meter (cont.) Direct measurement with
@® 45 Hz to 65 Hz, AC power standard
Power factor 1, Time 900 s
> 125 Wh to 900 Wh 0.26 mWh/Wh
(100 V to 180 V and
>5Ato 20 A)
> 500 Wh to 1 440 Wh 0.45 mWh/Wh

(100 V to 180 V and
> 20 Ato 32 A)

> 800 Wh to 2 250 Wh 0.39 mWh/Wh
(100 V to 180 V and
> 32 Ato 50 A)

> 4.5 Wh to 1 800 Wh 0.28 mWh/Wh
(> 180 V to 360 V and
>0.1Ato20A)

> 900 Wh to 2 880 Wh 0.46 mWh/Wh
(> 180 V to 360 V and

>
>20Ato32A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 118/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) Energy Meter (cont.) Direct measurement with
@® 45 Hz to 65 Hz, AC power standard

Power factor 1, Time 900 s
> 1440 Wh to 4 500 Wh 0.40 mWh/Wh
(> 180 V to 360 V and
> 32 Ato 50 A)
> 9 Wh to 40.625 Wh 0.28 mWh/Wh
(> 360V to 650V and
> 0.1A to 0.25A)
> 22.5 Wh to 325 Wh 0.27 mWh/Wh
(> 360 V to 650 V and
>025Ato2A)

> 180 Wh to 3 250 Wh 0.28 mWh/Wh
(> 360 V to 650 V and

>2Ato 20 A)

> 1800 Wh to 5 200 Wh 0.45 mWh/Wh

(> 360 V to 650 V and
6~:>/
> 20 Ato 32 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 119/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

o ] THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191N13 . YAANUANTOVDS . .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) Energy Meter (cont.) Direct measurement with
@® 45 Hz to 65 Hz, AC power standard

Power factor 1, Time 900 s
> 2 880 Wh to 8 125 Wh 0.40 mWh/Wh
(> 360 V to 650 V and
> 32 Ato 50 A)

@ 45 Hz to 65 Hz,

Power factor 0.5, Time 900 s

(Inductive/Capacitive)

0.125 Wh to 8.125 Wh 0.90 mWh/Wh
(100 V to 650 V and
0.01 Ato 0.1 A)

> 1.25 Wh to 450 Wh 0.29 mWh/Wh
(100 V to 180 V and
>0.1Ato20A)

> 250 Wh to 720 Wh 0.61 mWh/Wh
(100 V to 180 V and

>
> 20 Ato 32 A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 120/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

) N THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1uIN"3 . YAANUANTOVDS i .
- FYNTFDUNYU - . /NITFDUMNYU
dRUMEU ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) Energy Meter (cont.) Direct measurement with
@® 45 Hz to 65 Hz, AC power standard
Power factor 0.5, Time 900 s
(Inductive/Capacitive)
> 400 Wh to 1 125 Wh 0.41 mWh/Wh

(100 V to 180 V and
> 32 Ato 50 A)

> 2.25Wh to 1 625 Wh 0.30 mWh/Wh
(> 180 V to 650 V and
> 0.1 Ato 20 A)

> 450 Wh to 2 600 Wh 0.62 mWh/Wh
(> 180 V to 650 V and
> 20 Ato 32 A)

> 720 Wh to 4 062.5 Wh 0.42 mWh/Wh
(> 180 V to 650 V and

>
>32Ato50A)

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 121/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tolh Measuring instrument
(Electrical) Temperature Indicator Based on EURAMET cg-11
Thermocouple Version 2.0 (03/2011)
Type S
0 °Cto < 50 °C 2.0 °C
50 °Cto 1 760 °C 1.6 °C
Type R
0°Cto 1760 °C 1.9 °oC
Type T
-200 °C to < -100 °C 1.3 °C
-100 °C to 400 °C 0.72 °C
Type K
-200 °Cto 1 370 °C 0.85 °C
Type J
-200 °Cto < 1 200 °C 0.68 °C
Resistance thermometer
-200 °C to 850 °C 0.40 °C
Iace
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazianuninedulumuenasivinisiies Inmuaunsavesnisaeuliisunasn1sin (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VAT 122/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

TuSuseaawi 22-LB0125
(Certification no. 22-LB0125)

THAILAND

adu?nl 09 pONLARLLATUN 19 JunAu W.A. 2568 D9TUN 5 UNTIAL WA 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4197N13 . YA WANNTOVDS » .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEDULNYULLAZNIIIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. Ty

(Electrical)

Generating instrument

DC High Voltage
1 kV to 10 kv

AC High Voltage @ 50 Hz :

1 kV to 10 kv

AC Leakage current
cut-off
@ 50 Hz to 60 Hz
0.3 mAto <3 mA
3 mA to < 30 mA
30 mA to 100 mA

Timer source

1sto 900 s

58 mV/V + 3.6V

12 mV/V + 58V

1.6 mA/A + 1.2 pA
1.6 mMA/A + 12 pA
1.6 mA/A + 0.12 mA

0.16 ms/s + 16 ms
5

Direct measurement with

DC high voltage standard
Direct measurement with

AC high voltage standard

Direct measurement with

AC current standard

Direct measurement with

time standard

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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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aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1%91n13 o YNANNEANTOVDY — o
. YNITEADUNYU - . /NTADUMNYU
FOUMYU ASAD UV ULLAZNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. E;amgﬁ Temperature indicator with Comparison with
(Temperature) sensor temperature standard
Resistance thermometer
- 40 °C to 100 °C 0.050 °C
> 100 °C to 200 °C 0.20 °C
> 200 °C to 400 °C 0.30 °C
Thermocouple type T, K
- 40 °Cto 50 °C 0.30 °C
> 50 °C to 100 °C 0.40 °C
> 100 °C to 200 °C 0.74 °C
> 200 °C to 300 °C 1.4 °C
> 300 °C to 400 °C 1.7 °C
Temperature controlled based on G-20-1/02-08 (E)
enclosures
Resistance thermometer
0 °C to 100 °C 0.37 °C
T
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazrdanuvaneduluanuenansivnisises IanuaINNsaveIN1saEeuLieuLaznTIn (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))

NIENTNYAAMNTTU SINNULIATFIUNARNUNYAEVNTTU

(Ministry of Industry, Thai Industrial Standards Institute)

VATl 124/127



sngazideaavnazvautigluiusesiasujianis

(Scope of Accreditation for Calibration)

lususesaain 22-LB0125 —
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aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. 9Nyl Temperature controlled based on G-20-1/02-08 (E)
(Temperature) enclosures (cont.)
Thermocouple type T
-40 °C to 50 °C 0.60 °C
> 50 °C to 100 °C 0.70 °C
> 100 °C to 150 °C 0.90 °C
> 150 °C to 200 °C 1.1 °C
> 200 °C to 250 °C 1.3 °C
Liquid Bath Comparison with
0 °Cto 44.5°C 0.16 °C Temperature standard
> 44.5 °C to 90 °C 0.21 °C
3. ANAU Climatic chamber Direct measurement
(Humidity) 15 °C to 40 °C 0.80 °C temperature standard
Relative humidity and humidity standard
(at climatic chamber
temperature 20 °C to 30 °C)
30 % to 60 % 35 %
> 60 % to 90 % 50 %
>
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazrdanuvaneduluanuenansivnisises IanuaINNsaveIN1saEeuLieuLaznTIn (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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) N THAILAND
lususesaain 22-LB0125
(Certification no. 22-LB0125)
atul 09 pONINAAIUN 19 JurAl .. 2568 D9IUN 5 unTIAN WA, 2572
(Issue No. 09) (Valid from) (19t January B.E. 2568 (2025)) (Unti) (5™ January B.E. 2572 (2029))
aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N13 . YAANUANTOVDS » .
- F1YNTFDULNYU - . 0N1TFUNEU
GRAVNZEAY ANTADULNYULLAZNTINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. AT Climatic Chamber IEC 60068-3-5
(Humidity) Temperature IEC 60068-3-6
15 °C to 45 °C 0.35 °C I[EC 60068-3-11
Relative Humidity
(at 20 °C to 30 °Q)
at 30 % to 40 % 1.3 %
> 40 % to 60 % 1.9 %
> 60 % to 80 % 2.3 %
> 80 % to 95 % 2.7 %
4. Msduagiiiou | Exciter and vibration calibrator By comparison
(Vibration) Linearity of acceleration to a reference transducer
@ 160 Hz
5 m/s? to 100 m/s? 1.3 %
Frequency response
@ 40 Hz to 5 kHz
10 m/s? 1.3 %
>
* aauluuuuey (+) NseauaANUTatiuUsTaNM 95 %
wazrdanuvaneduluanuenansivnisises IanuaINNsaveIN1saEeuLieuLaznTIn (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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o i THAILAND
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(Certification no. 22-LB0125)
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aounwmesUioins O ans M yonanwit O dapsm O waeun O wanwaanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 . YAANUANTOVDS . .
- NYNITFDULNYU - . /N ULNYU
dUNYU NNTEUNYULLAZNNIINT o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. M3duaziiiou | Exciter and vibration calibrator By comparison
(Vibration) Acceleration measurement to a reference transducer

10 m/s? to 100 m/s?
@ 40 Hz to 1 kHz 1.3 %
® 2 kHz to 5 kHz 1.5%

Velocity measurement

5 mm/s to 100 mm/s
@ 40 Hzto 1 kHz 1.3 %
@ 2 kHz to 5 kHz 1.5 %

Displacement measurement

5 pm to 100 pm
@ 40 Hz to 1 kHz 1.3 %
@ 2 kHz to 5 kHz 1.5%

Frequency measurement

@ 40 Hz to 5 kHz 0.10 %

* aneu UL (+) AszsuanudnulsLaNn 95 %

wazilanunneiduluanuenalsivinisisos VnAMUAINITAVDINITARUALULAZNISIA (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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