Teazdenarviuazveurigluiusemaljinng
(Scope of Accreditation for Calibration)

Tususesavn 22-LB0186
(Certification no. 22-LB0186)

THAILAND

FoviosufiiAnis USEN lesvsiing 911n

(Laboratory Name) (Measuretronix Ltd)

ﬁiJ']EJLa‘Uﬂ’ﬁ%JUiiNﬁ gouLigu 0210

(Accreditation No.) (Calibration 0210)

aduil 01 oonlviausTudl 14 quamius wa. 2565 fetuil 13 nuamiug wa. 2570

(Issue No. 01) (Valid from) (14" February B.E. 2565 (2022)) (Until) (13" February B.E. 2570 (2027))

aonunmiesUjdins M ans O venaonuit O das1a O waewi O vanwanui

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A1U1N19 - YPAMUALTOVDY - -
- YNIAULNYU - o I/NTEDULNYYU
GRINEN (Parameter) ANSADUNEUAENNTIN® (Calibration Method)

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

1. Tl Measuring instrument In-house method :

(1. Electrical DC voltage CP-LF-01 and CP-LF-02
0 mV to < 330 mV 17 VNV + 1.6 pv by direct measurement
033Vto1lV 9.0 UVAV + 2.1 pv with multi-product
>1Vto<33V 9.0 uV/V + 6.1 pv calibrator
3.3Vto 10V 10 pV/V + 17 pv
>10Vto<33V 10 pV/V + 0.060 mV
33V to 100V 14 vV + 0.13 mV
> 100 V to < 330 V 14 VvV + 0.60 mV
330 V to 1000 V 14 pv/V + 1.3 mV
AC voltage

ImVto<33mV
® 10 Hz to < 45 Hz 0.75 mV/V + 5.0 uv
@ 45 Hz to < 20 kHz 0.41 mV/V + 5.0 uv
@ 20 kHz to < 50 kHz 0.90 mV/V + 5.0 uv
@ 50 kHz to < 100 kHz 2.8 mV/V + 10 pv
@ 100 kHz to 500 kHz 6.5 mV/V + 40 v
33 mV to < 330 mV
@ 10 Hzto < 45 Hz 0.44 mV/V + 6.3 UV
@ 45 Hz to < 20 kHz 0.40 mV/V + 6.3 pVv
@ 20 kHz to < 50 kHz 0.46 mV/V + 6.3 uV
@ 50 kHz to < 100 kHz 0.75 mV/V + 25 uv
@ 100 kHz to 500 kHz 1.6 mV/V + 55 pv .
* paalaiuiueu (+) fsgdueaundeiuUszana 95 %
warflnnumnadulumuenaisivnnmsdes farnuaunsavesnisaesuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdenarviuazveurigluiusemaljinng
(Scope of Accreditation for Calibration)

Tususesavn 22-LB0186
(Certification no. 22-LB0186)

THAILAND

adun 01 poNtARIATUN 14 NUAIRUS W.A. 2565 eun 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounmiesUidins M ans O venaowit O $aasm O wrdeud O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#101N13 - YAANUEANTOVDY - -
- FIYNITABULVIYU - . FOMSADUMBU
doumay (Parameter) MIABUMBULAZ NN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. lndtn (sia)

(1. Electrical (cont.))

Measuring instrument
AC voltage (cont.)
330 mVto<33V
@ 10 Hzto < 45 Hz
@ 45 Hz to < 20 kHz
@ 20 kHz to < 50 kHz
@ 50 kHz to < 100 kHz
@ 100 kHz to 500 kHz
33Vto<33V

@ 10 Hzto < 45 Hz
@ 45 Hz to < 10 kHz
® 10 kHz to < 20 kHz
@ 20 kHz to < 50 kHz
@ 50 kHz to 100 kHz

33V to <330V
@ 45 Hzto < 1 kHz
@ 1 kHz to < 20 kHz
@® 20 kHz to < 50 kHz
@ 50 kHz to 100 kHz

330 V to 1 000 V
@ 45 Hz to 10 kHz

0.44 mV/V + 40 pv

0.40 mV/V + 47 pv

0.44 mV/V + 40 pVv
0.70 mV/V + 0.10 mV
1.9 mV/V + 0.47 mV

0.44 mV/V + 0.51 mV
0.40 mV/V + 0.47 mV
0.41 mV/V + 0.47 mV
0.46 mV/V + 0.47 mV
0.80 mV/V + 1.3 mV

0.40 mV/V + 1.7 mV
0.42 mV/V + 4.7 mV
0.44 mV/N + 4.7 mV

1.6 mV/V + 40 mV

0.44 mV/V + 7.8 mV

el

In-house method :
CP-LF-01 and CP-LF-02
by direct measurement
with multi-product

calibrator

* anenuliudueu (+) NszsuAudnulsLaIu 95 %
waziinnunueduluauenasIvIn1saed IRANNAILITIVRINISABUTEULAEN1TIA (TLA-03)

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

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wid 2/17




Teazdenarviuazveurigluiusemaljinng
(Scope of Accreditation for Calibration)

Tususesavn 22-LB0186
(Certification no. 22-LB0186)

THAILAND

adun 01 poNtARIATUN 14 NUAIRUS W.A. 2565 eun 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounmiesUidins M ans O venaowit O $aasm O wrdeud O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#101N13 - YAANUEANTOVDY - -
- FIYNITABULVIYU - . FOMSADUMBU
doumay (Parameter) MIABUMBULAZ NN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. lndtn (sia)

(1. Electrical (cont.))

Measuring instrument

DC current
0 pA to < 330 pA
330 pAto < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
033Ato<1.1A
1.1Ato<3A
3Ato< 11 A

AC current

29 YA to < 330 pA
@ 10 Hz to < 20 Hz
® 20 Hz to 1 kHz
@ > 1kHzto< 5kHz
@ 5 kHz to < 10 kHz
® 10 kHz to < 30 kHz

0.33 mA to < 3.3 mA
@ 10 Hz to < 20 Hz
@ 20 Hzto < 45 Hz
@ 45 Hz to 1 kHz
@ > 1 kHzto < 5 kHz
@ 5 kHz to < 10 kHz
@ 10 kHz to 30 kHz

0.12 mA/A + 20 nA
0.080 mA/A + 40 nA
0.080 mA/A + 0.21 pA
0.080 mA/A + 2.1 pA
0.16 mA/A + 32 LA
0.30 mA/A + 32 LA
0.39 mA/A + 0.39 mA

1.6 mA/A + 0.080 pA
1.2 mA/A + 0.10 pA
2.4 mA/A + 0.12 pA
6.3 mA/A + 0.16 YA
13 mA/A + 0.32 LA

1.6 mA/A + 0.12 pA
1.0 mA/A + 0.12 pA
0.78 mA/A + 0.12 LA
1.6 mA/A + 0.16 pA
3.9 mA/A + 0.24 pA

7.8 MA/A + 0.47 pA
T

In-house method :
CP-LF-01 and CP-LF-02
by direct measurement
with multi-product

calibrator

* anenuliudueu (+) NszsuAudnulsLaIu 95 %

LLﬁ%ﬁﬂ'J’]JJ%lI’]EJL{JUVLUG]’]ZJLE]ﬂﬂ’]'ﬁeJSU’lﬂ’]'ﬁL%EN YAANMUENITOVDINTAD UL ULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdenarviuazveurigluiusemaljinng
(Scope of Accreditation for Calibration)

Tususesavn 22-LB0186
(Certification no. 22-LB0186)

THAILAND

adun 01 poNtARIATUN 14 NUAIRUS W.A. 2565 eun 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounmiesUidins M ans O venaowit O $aasm O wrdeud O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1009 - YAAMUAIUNTOUD - -
~ I1YNNTEULNYU - o INTFHDUNEU
ABULVIEU (Parameter) ANIEHOUMBULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tl (s1) Measuring instrument In-house method :

(1. Electrical (cont.)) AC Current (Con‘t)

3.3 mAto <33 mA
@ 10 Hzto < 20 Hz
@ 20Hzto < 45 Hz
@ 45 Hzto 1 kHz
@ > 1kHzto< 5 kHz
@ 5 kHz to < 10 kHz
@ 10 kHz to 30 kHz
33 mA to < 330 mA
@ 10 Hz to < 20 Hz
@ 20 Hz to < 45 Hz
® 45 Hzto 1 kHz
@ > 1 kHzto < 5 kHz
@ 5 kHz to < 10 kHz
@ 10 kHz to 30 kHz
033 Ato< 1.1 A
@ 10 Hzto < 45 Hz
@ 45 Hz to 1 kHz
® > 1 kHz to < 5 kHz
@® 5 kHz to 10 kHz
1.1 Ato<3A
@ 10 Hzto < 45 Hz
® 45 Hz to 1 kHz
@ > 1 kHz to < 5 kHz
® 5 kHz to 10 kHz y=>—

1.4 mA/A + 1.6 A
0.70 mA/A + 1.6 YA
0.35 mA/A + 1.6 pA
0.65 mA/A + 1.6 LA
1.6 mMA/A + 2.4 pA
3.2 mA/A + 3.2 YA

1.4 mA/A + 16 pA
0.70 mA/A + 16 LA
0.32 mA/A + 16 pA
0.80 mA/A + 39 pA
1.6 mA/A + 0.080 mA
3.2 mA/A + 0.16 mA

1.4 mA/A + 0.080 mA
0.40 mA/A + 0.080 mA
4.7 mA/A + 0.80 mA
20 mA/A + 3.9 mA

1.4 mA/A + 0.080 mA

0.47 mA/A + 0.080 mA

0.47 mA/A + 0.80 mA
20 mA/A + 3.9 mA

CP-LF-01 and CP-LF-02
by direct measurement
with multi-product

calibrator

* anenuliudueu (+) NszsuAudnulsLaIu 95 %
waziinnunueduluauenasIvIn1saed IRANNAILITIVRINISABUTEULAEN1TIA (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wind 4/17




TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186
(Certification no. 22-L.B0186)

THAILAND

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounwiesujuiinis M ans O wonaowd O $ap512 O wdeun O varwaniud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
a3 . UYAANUANLTOVDS o .
g FI8NTEB UL - . M IaauWiey
dauLiley Parameten) nsaeuieuwazN3In Calioration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1. lndin (sio)

(1. Electrical (cont.))

Measuring instrument
AC current (cont.)
3Ato< 11l A
@ 45 Hz to < 100 Hz
@ 100 Hz to 1 kHz
@>1kHzto 5kHz

0.47 mA/A + 1.6 mA
0.80 mA/A + 1.6 mA
24 mA/A + 1.6 mA

Resistance
0Qto<1lQ
110Qto<330
330to< 1100
110 Q to < 1.1 kQ
1.1 kQ to < 11 kQ
11 kQ to < 110 kQ
110 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQ to < 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ
330 MQ to 1 100 MQ

32 uQ/Q + 0.80 mQ
24 nQ/Q + 1.2 mQ
22 uQy/Q + 1.1 mQ
22 uQ/Q + 1.7 mQ
22 uQ/Q + 17 mQ
22 uQ/Q + 0.17 Q
25 uQ/Q + 1.7 Q
47 pQ/Q + 24 Q
0.11 mQ/Q + 40 Q
0.20 mQ/Q + 2.0 kQ
0.39 mQ/Q + 2.4 kQ
2.4 mQ/Q + 0.080 MQ

12 m/Q + 0.39 MQ
g ol

In-house method :
CP-LF-01 and CP-LF-02
by direct measurement
with multi-product

calibrator

* anenuliudueu (+) Nszsuanudnulsyau 95 %

wardanuvnadulunnuenansivnisises IaAnuaLsavesNsaauisuLaznTIn (TLA-03)

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

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

Wif 5/17




TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tu¥usesavdl 22-LB0186

(Certification no. 22-LB0186)

THAILAND

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
419113 - YAAMUAINNTOUD - -
- YNIFAULNYU - o . I/NTEDULNYYU
GRS (Parameter) NNIFULNYULLALNNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Measuring instrument

(1. Electrical (cont.))

Capacitance

0.19nFto <33 nF
33nFto< 11 nF
11 nFto < 110 nF
110 nF to < 330 nF
0.33 uF to < 1.1 yF
1.1 pyF to < 3.3 pF
3.3 uF to < 11 pF
11 pF to < 33 uF
33 uF to < 110 uF
110 uF to < 330 uF
0.33 mF to < 1.1 mF
1.1 mFto <33 mF
33 mFto< 11l mF
11 mF to < 33 mF
33 mF to 110 mF

3.9 mF/F + 0.010 nF
2.0 mF/F + 0.010 nF
2.0 mF/F + 0.10 nF
2.0 mF/F + 0.63 nF
2.0 mF/F + 0.97 nF
2.0 mF/F + 6.3 nF
2.0 mF/F + 9.7 nF
3.2 mF/F + 0.070 pF
3.5 mF/F + 0.10 pF
3.5 mF/F + 0.63 pF
3.5 mF/F + 0.97 pF
3.5 mF/F + 6.3 uF
3.5 mF/F + 9.7 pF
5.9 mF/F + 0.070 mF
8.6 mF/F + 0.10 mF

In-house method :
CP-LF-01 and CP-LF-02
by direct measurement
with multi-product

calibrator

s

* anenuliudueu (+) Nszsuanudnulsyau 95 %
waziinnunueduluauenasIvIn1sEeed IRANNAILITAVRINISABUEULAEN1TIA (TLA-03)

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

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

Wif 6/17



auun 01

TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186
(Certification no. 22-L.B0186)

poNMARIWATUN 14 NUAITUS W.A. 2565

THAILAND

9N 13 nuanus w.e. 2570

(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
419113 - YAAMUAINNTOUD - -
- IYNNTAUNYU - o . 0NFFDUMNEU
GRAUNAEAY (Parameter) NIFABULNYULLAZNITIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Measuring instrument

(1. Electrical (cont.))

DC power
1 Wto <100 W
(0.33Vto 1 kY,
3.3 mAto 20 A)
100 W to < 1 kW
(5Vto1kV,0.1Ato20A)
1 kW to < 10 kW
(50Vto1kV,1Ato20A)
10 kW to 20 kW
(500 V to 1 kV, 10 A to 20 A)
AC Power
@ 45 Hz to 65 Hz
1 W to < 100 kW
(0.33 Vto 1 kv,
3.3 mAto 20 A)
100 W to < 1 kW
(5Vto1kV,0.1Ato20A)
1 kW to < 10 kW
(50 Vto 1 kv, 1 Ato 20 A)
10 kW to 20 kw
(500 V to 1 kv,

10 Ato 20 A)
el

0.44 mW/W + 0.060 W

1.2 mW/W + 0.58 W

0.82 mW/W + 5.8 W

0.82 mW/W + 58 W

0.66 mW/W + 0.060 W

1.2 mW/W + 0.58 W

1.2 mW/W + 58 W

1.2 mW/W + 58 W

In-house method :
CP-LF-03 by applying
the known value with

multi-product calibrator

In-house method :
CP-LF-03 by applying
the known value with

multi-product calibrator

* anenuliudueu (+) Nszsuanudnulsyau 95 %
waziinnunueduluauenasIvIn1sEeed IRANNAILITAVRINISABUEULAEN1TIA (TLA-03)

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

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

Wid 7/17



TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tususesauil 22-LB0186 THAILAND
(Certification no. 22-LB0186)
adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
411013 - YAAMUAINNTOUD — .
- IYNNTAUNYU - o . I/NTEDULNYYU
asuLyia (Parameter) AIEHBULMEULASATEIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Measuring instrument
(1. Electrical (cont.) Frequency In-house method :
0.01 Hz to < 2 kHz 20 uHz/Hz + 1.0 mHz CP-LF-01 and CP-LF-02
2 kHz to < 20 kHz 20 pHz/Hz + 13 mHz by direct measurement
20 kHz to < 200 kHz 20 yHz/Hz + 60 mHz with multi-product
200 kHz to 1.0 MHz 20 pHz/Hz + 0.60 Hz calibrator
Temperature indicator In-house method :
Thermocouple CP-LF-04 by direct
Type E measurement with
-100 °C to 1 000 °C 0.17 °C multi-product calibrator
Type J
-100 °C to 1 200 °C 0.18 °C
Type K
-100 °C to 1 000 °C 0.21 °C
> 1000 °Cto 1370 °C 0.32 °C
Type R
0°Cto1767°C 0.45°C
Type S
0°Cto 1767 °C 0.37 °C
Type T
-150 °C to 400 °C 0.19 °C
Voo
* anaalaluduou (+) fiszduaudesiuuszana 95 %
= I a = a P [
LLamJﬂT]lWill’]EJLUUVLUG]’]NLE]ﬂﬂ’l'ﬁ’JSU’]ﬂ’l'iLﬁ’EN YAAIMUEIUITOVDINTADULNYULAENNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

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

Wif 8/17



TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tufuseaanil 22-LB0186 THALAND
(Certification no. 22-LB0186)
atufl 01 oonlidausudl 14 nuaius . 2565 fafudl 13 quanius we. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounwiesujuiinis M ans O venanwd O 425 O wdend O vanwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
197019 ~ YAAMUAINNTOUD e -
- YNIFAULNYU - o I/NTEDULNYYU
GRYVNIELY (Parameten) NSRBULNEURATNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Measuring instrument
(1. Electrical (cont.) Temperature indicator
Resistance thermometer In-house method :
Pt 100-385 CP-LF-04 by direct
-200 °Cto 0 °C 0.040 °C measurement with
> 0 °C to 100 °C 0.060 °C multi-product calibrator
> 100 °C to 630 °C 0.10 °C
> 630 °C to 800 °C 0.18 °C
Pt 100-3 916
-200 °C to -190 °C 0.20 °C
> -190 °C to 100 °C 0.050 °C
> 100 °C to 600 °C 0.080 °C
> 600 °C to 630 °C 0.18 °C
Pt 100-3 926
-200 °C to 0 °C 0.040 °C
> 0 °C to 300 °C 0.070 °C
> 300 °C to 630 °C 0.10 °C
Pt 200-385
-200 °C to 260 °C 0.040 °C
> 260 °C to 630 °C 0.13 °C
Pt 500-385
> -200 °C to 260 °C 0.050 °C
> 260 °C to 630 °C 0.090 °C
>
* dranailaiusiuou (=) fszdunnudeiulsyana 95 %
wardinnumnedulunuenasivinisides Iaanuanunsovesnisaeuiisuwasnisin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

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

Wif 9/17



TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tufuseaanil 22-LB0186 THALAND
(Certification no. 22-LB0186)
atufl 01 oonlidausudl 14 nuaius . 2565 fafudl 13 quanius we. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounwiesujuiinis M ans O venanwd O 425 O wdend O vanwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a3 - YAAMUAINNTOUD — .
- YNIFAULNYU - o I/NTEDULNYYU
GRS (Parameter) ATADUNHULLALNITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument In-house method :
(1. Electrical (cont.) DC voltage CP-LF-05 by direct
0 mV to < 200 mV 51 puv/AV + 1.2 pv measurement with
02Vto<2V 35 UV + 1.3 pv reference multi-meter
2Vto< 20V 3.5 UV + 4.1 uv
20 Vto < 200V 8.0 pV/V + 0.040 mV
200 Vto 1 000V 8.0 pV/V + 0.47 mV
AC voltage
0 mV to < 200 mV
@ 10 Hzto < 40 Hz 0.13 mV/V + 4.0 uv
@ 40 Hz to < 100 Hz 0.12 mV/V + 4.0 pVv
@ 100 Hz to < 2 kHz 0.12 mV/V + 2.0 pv
® 2 kHz to < 10 kHz 0.14 mV/V + 4.0 uv
@ 10 kHz to < 30 kHz 0.31 mV/V + 8.0 pVv
@ 30 kHz to 100 kHz 0.70 mV/V + 20 uV
200mVto< 2V
@ 10 Hz to < 100 Hz 0.12 mV/V + 20 uV
@ 100 Hz to < 2 kHz 80 pVv/V + 20 pv
@ 2 kHz to < 10 kHz 0.12 mV/V + 20 uV
@ 10 kHz to < 30 kHz 0.21 mV/V + 40 v
@ 30 kHz to < 100 kHz 0.51 mV/V + 0.20 mV
@ 100 kHz to < 300 kHz 24 mV/V + 2.0 mV
@ 300 kHz to 1 MHz 7.8 mV/V + 20 mV
>
* ananulduiiueu (+) fissdupnudetiuussana 95 %
LLaSﬁﬂT]lWill’]EJL{JUVLUG]’]ZJLE]ﬂﬂ’]'ﬁeJSU’]ﬂ']'ﬁL%EN %‘fﬂﬂ']']iJﬁWlJ']'ﬁﬂGUENﬂ']'ﬁaE]ULﬁEJULLﬁ%ﬂ'ﬁquﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186
(Certification no. 22-L.B0186)

THAILAND

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
419113 - YAAMUAINNTOUD - -
- IYNNTAUNYU - o . I/NTEDULNYYU
GRS (Parameter) NIFABULNYULLAZNITIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument

(1. Electrical (cont.))

AC voltage (cont.)
2Vto<20V
@ 10 Hz to < 100 Hz
@ 100 Hz to < 2 kHz
@ 2 kHz to < 10 kHz
@ 10 kHz to < 30 kHz
@ 30 kHz to < 100 kHz
@ 100 kHz to < 300 kHz
@ 300 kHz to 1 MHz
20 Vto < 200 V
@ 10 Hz to < 40 Hz
@ 40 Hz to < 100 Hz
@ 100 Hz to < 2 kHz
® 2 kHz to < 10 kHz
® 10 kHz to < 30 kHz
@ 30 kHz to < 100 kHz
® 100 kHz to < 300 kHz
@ 300 kHz to 1 MHz
200 V to 1 000 V
@ 10 Hz to < 10 kHz
@ 10 kHz to < 30 kHz
@ 30 kHz to 100 kHz

0.12 mV/V + 0.20 mV
0.080 mV/V + 0.20 mV
0.12 mV/V + 0.20 mV
0.21 mV/V + 0.40 mV
0.51 mV/V + 2.0 mV
2.4 mV/V + 20 mV
7.8 mV/V + 0.20 V

0.12 mV/V + 2.0 mV
0.10 mV/V + 2.0 mV
0.080 mV/V + 2.0 mV
0.12 mV/V + 2.0 mV
0.21 mV/V + 4.0 mV
0.51 mV/V + 20 mV
24 mV/V +0.20V
7.8 mV/V +20V

0.12 mV/V + 20 mV
0.21 mV/V + 40 mV

0.55 mV/V + 0.20 V
T

In-house method :
CP-LF-05 by direct
measurement with

reference multi-meter

* anenuliudueu (+) Nszsuanudnulsyau 95 %

wardanuvnadulunnuenansivnisises IaAnuaLsavesNsaauisuLaznTIn (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

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

TuSusesawi 22-LB0186 THAILAND
(Certification no. 22-L.B0186)

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
419113 - YAAMUAINNTOUD - -
- IYNNTAUNYU - o . I/NTEDULNYYU
GRS (Parameter) NIFABULNYULLAZNITIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument

(1. Electrical (cont.))

DC current

0 pA to < 200 pA

200 pAto <2 mA

2 mA to < 20 mA

20 mA to < 200 mA
200mAto<2A
2Ato 20 A

AC current

0 pA to < 200 pA
@ 10 Hz to < 10 kHz
® 10 kHz to < 30 kHz
@ 30 kHz to 100 kHz
200 pAto < 2 mA
® 10 Hz to < 10 kHz
® 10 kHz to < 30 kHz
@ 30 kHz to 100 kHz
2 mA to < 20 mA
® 10 Hz to < 10 kHz
@ 10 kHz to < 30 kHz
@ 30 kHz to 100 kHz
20 mA to < 200 mA
@ 10 Hz to < 10 kHz
@ 10 kHz to < 30 kHz

13 yA/A + 0.40 nA
13 pA/A + 3.2 nA
14 uA/A + 0.040 pA
a7 pA/A + 0.65 pA
0.18 mA/A + 13 pA
0.40 mA/A + 0.32 mA

0.50 mA/A + 20 nA
0.63 mA/A + 20 nA
3.2 mA/A + 20 nA

0.30 mA/A + 0.20 pA
0.63 mA/A + 0.20 pA
3.2 mA/A + 0.20 PA

0.30 mA/A + 2.0 pA
0.63 mA/A + 2.0 YA
3.2 mA/A + 2.0 YA

0.28 MA/A + 20 pA

0.58 mMA/A + 20 pA
e

In-house method :
CP-LF-05 by direct
measurement with

reference multi-meter

* anenuliudueu (+) Nszsuanudnulsyau 95 %

wardanuvnadulunnuenansivnisises IaAnuaLsavesNsaauisuLaznTIn (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wid 12/17




TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186 THAILAND
(Certification no. 22-L.B0186)

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1019 ~ YAANNEINTOVDY - -
- INYNIEFUNYY - o . 19N1Id_UNYU
doumey (Parameter) MIAOUMEULAZNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument

(1. Electrical (cont.)) In-house method :

CP-LF-05 by direct

measurement with

AC current (cont.)
200mAto<2A
@ 10 Hz to < 10 kHz
@ 10 kHz to 30 kHz
2At020A
@ 10 Hz to < 2 kHz
@ 2 kHz to 10 kHz

0.58 mA/A + 0.20 mA
2.4 mA/A + 0.20 mA reference multi-meter
0.72 mA/A + 2.0 mA
2.0 mA/A + 2.0 mA

Resistance
0Qto<2Q 18 uQ/Q + 4.0 pQ
20t0<200Q 9.4 uY/Q + 14 pQ

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

7.8 p/Q + 50 uQ
7.8 p/Q + 0.50 mQ
7.8 Q/Q + 4.7 mQ

7.8 uY/Q + 47 mQ

9.4 uQ/Q+1.0Q

20 uQ/Q + 94 Q

20 MQ to < 200 MQ
200 MQ to < 2 GQ
2 GQ to 20 GQ

0.12 mQ/Q + 9.4 kQ
1.5 mQ/Q + 0.94 MQ
1.9 m/Q + 12 MQ

ot

* anenuliudueu (+) Nszsuanudnulsyau 95 %
waziinnunueduluauenasIvIn1sEeed IRANNAILITAVRINISABUEULAEN1TIA (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186
(Certification no. 22-L.B0186)

THAILAND

adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
419113 - YAAMUAINNTOUD - -
- IYNNTAUNYU - o . I/NTEDULNYYU
GRS (Parameter) NIFABULNYULLAZNITIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument

(1. Electrical (cont.))

Frequency

10 Hzto < 19.5 Hz
19.5 Hzto < 195 Hz
195 Hz to < 1.95 kHz
1.95 kHz to < 19.5 kHz
19.5 kHz to < 195 kHz
195 kHz to < 1 MHz

12 yHz/Hz + 24 pHz
12 yHz/Hz + 0.24 mHz
12 pHz/Hz + 2.4 mHz
12 yHz/Hz + 24 mHz
12 yHz/Hz + 0.24 Hz

12 pHz/Hz + 2.4 Hz

In-house method :
CP-LF-05 by direct
measurement with

reference multi-meter

1 MHz to 10 MHz 0.10 mHz/Hz
Temperature simulator In-house method :
Thermocouple CP-LF-06 by direct
Type E measurement with
-100 °C to 1 000 °C 0.20 °C multi-product calibrator
Type J
-100 °C to 1 200 °C 0.20 °C
Type K
-100 °C to 1 000 °C 0.25 °C
>1 000 °Cto 1 370 °C 0.35 °C
Type R
0°Cto 1767 °C 0.45 °C
Type S
0°Cto 1767 °C 0.40 °C
e

* anenuliudueu (+) Nszsuanudnulsyau 95 %
waziinnunueduluauenasIvIn1sEeed IRANNAILITAVRINISABUEULAEN1TIA (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tususesauil 22-LB0186 THAILAND
(Certification no. 22-LB0186)
adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
411013 - YAAMUAINNTOUD — .
- IYNNTAUNYU - o . 0NFFDUMNEU
GRAUNAEAY (Parameter) NIFABULNYULLAZNITIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. w1 (fe) Generating instrument In-house method :
(1. Electrical (cont.) Temperature simulator CP-LF-06 by direct
Thermocouple measurement with
Type T multi-product calibrator
-150 °C to 400 °C 0.19 °C
Resistance thermometer
Pt 100-385
-200 °C to 800 °C 0.010 °C
Pt 100-3 916
-100 °C to 800 °C 0.010 °C
Pt 100-3 926
-200 °C to 800 °C 0.010 °C
Pt 200-385
-200 °C to 800 °C 0.010 °C
Pt 500-385
-200 °C to 750 °C 0.020 °C
2. Qam,gﬁ Temperature sensor In-house method :
(2. temperature) Thermocouple CP-TE-01 by comparison
Type E, J, Kand N measurement with
-40 °C to 350 °C 0.60 °C super thermometer/PRT
> 350 °C to 500 °C 0.90 °C
> 500 °C to 660 °C 1.2°C
Lac oo
* aiauldutueu (+) NseauanudatuusEanm 95 %
= I a = a P [
LLﬁ%ﬂJﬂ’J’]NVTN’]EJLUUiUG]’]ZJLE]ﬂﬂ’]'ﬁ’JSU’lﬂ'l'iL‘ﬁEN YAAIMUEIUITOVDINTADULNYULAENNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

TuSusesawi 22-LB0186
(Certification no. 22-L.B0186)

THAILAND

atufl 01 oonlidausudl 14 nuaius . 2565 fafudl 13 quanius we. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
aounwiesujuiinis M ans O venanwd O 425 O wdend O vanwaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
411013 - YAAMUAINNTOUD — .
- INYNIEFUNYY - o 19N1Id_UNYU
gaungu (Parameter) ANTABULNEULRZN1TIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2. qmwg:ﬁ Temperature sensor
(2. Temperature Thermocouple In-house method :
(cont.) Type T CP-TE-01 by comparison
-40 °Cto 0 °C 0.30 °C measurement with
> 0 °C to 350 °C 0.60 °C super thermometer/PRT
Type Rand S
0 °C to 660 °C 0.60 °C
Temperature indicator with In-house method :
sensor CP-TE-03 by comparison
Resistance thermometer measurement with
-80 °Cto 0 °C 0.030 °C super thermometer/PRT
> 0 °C to 300 °C 0.050 °C
> 300 °C to 660 °C 0.070 °C
Thermocouple
Type E, J, Kand N
-40 °C to 350 °C 0.60 °C
> 350 °C to 500 °C 0.90 °C
> 500 °C to 660 °C 1.2°C
Type T
-40 °Cto 0 °C 0.30 °C
> 0 °Cto 350 °C 0.60 °C
Type Rand S
0 °C to 660 °C 0.60 °C
o

* anenuliudueu (+) Nszsuanudnulsyau 95 %

wardanuvnadulunnuenansivnisises IaAnuaLsavesNsaauisuLaznTIn (TLA-03)

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

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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TeasidunaviasveutisluiuseniesljiRns
(Scope of Accreditation for Calibration)

Tususodaan 22-LB0186 THALAND
(Certification no. 22-LB0186)
adun 01 poNMARIWATUN 14 NUAITUS W.A. 2565 9N 13 nuanus w.e. 2570
(Issue No. 01) (Valid from) (14™ February B.E. 2565 (2022)) (Unti) (13" February B.E. 2570 (2027))
gonunriesUijdins M ans O venaawi O $amsm O waewin O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
411013 - YAAMUAINNTOUD — .
- YNIFAULNYU - o . I/NTEDULNYYU
GRS (Parameter) NNIFULNYULLALNNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2. gunqdl Temperature bath calibrator In-house method :
(2. Temperature -80 °C to 100 °C 0.030 °C CP-TE-04 by direct
(cont.) > 100 °C to 300 °C 0.040 °C measurement with
super thermometer/PRT
Temperature block calibrator In-house method :
-45 °C to < -30 °C 0.11 °C CP-TE-04 by direct
-30°Cto < 0°C 0.070 °C measurement with
0 °C to 300 °C 0.060 °C super thermometer/PRT
> 300 °C to 660 °C 0.080 °C
>

* anenuliudueu (+) Nszsuanudnulsyau 95 %
waziinnunueduluauenasIvIn1sEeed IRANNAILITAVRINISABUEULAEN1TIA (TLA-03)

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

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

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