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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

) a THAILAND
Tususesaan 22-LB0242
(Certification no. 22-LB0242)
ELRNIRIEIRE U3t inalulad Suanjiuuw 311n
(Laboratory Name) (Technology Instruments Co., Ltd.)
NUYLAVNTIUTOIN douLiisu 0188
(Accreditation No.) (Calibration 0188)
atdun 01 DONIALLATUN 29 F9AAN W.A. 2565 893U 28 FaAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until)  (28™ August B.E. 2570 (2027))
anunmiesUfjuins M anas O wonaawi O a3 [ wndeui O venwannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191015 . YAAINENTOVDS » .
- F1YNTEULNYU - o IBNTFFDUNEU
GRAUNAEAY ANTADULNYUKALNNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. 1% Vernier, dial and digital caliper JIS B 7507 : 2016
(1. Dimension) 0 mm to 300 mm 16 um
> 300 mm to 400 mm 18 pm
> 400 mm to 500 mm 20 um
> 500 mm to 600 mm 22 ym
> 600 mm to 700 mm 24 um
> 700 mm to 800 mm 26 ym
> 800 mm to 900 mm 28 ym
> 900 mm to 1 000 mm 30 pm
>

* anenuliwdueu (+) NsrsuaNUTDiuUsEUIM 95 %

wardanuvnaduluniuenansivnisises InAnuaLsavesnsaaUisuLaznTIn (TLA-03)

(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. 3R (#9) Micrometer caliper for

(1. Dimension (Cont) | external measurement

0 mm to 25 mm 1.6 pm
> 25 mm to 50 mm 2.0 pm
> 50 mm to 75 mm 2.6 pm
> 75 mm to 100 mm 3.2 um
> 100 mm to 125 mm 3.8 um
> 125 mm to 150 mm 4.4 pm
> 150 mm to 175 mm 5.0 um
> 175 mm to 200 mm 5.6 um
> 200 mm to 225 mm 6.4 um
> 225 mm to 250 mm 7.0 um
> 250 mm to 275 mm 7.6 um
> 275 mm to 300 mm 8.2 um
el

JIS B 7502 : 2016

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 2/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

2. Qﬁu‘ViQﬁ Temperature sensor

(2. Temperature) Resistance thermometer

-40 °C to 150 °C
> 150 °C to 420 °C
Thermocouple
Type E, K
-40 °C to < 50 °C
> 50 °C to 150 °C
> 150 °C to 350 °C
> 350 °C to 420 °C
> 420 °C to 650 °C
> 650 °Cto 1 200 °C
Type J
-40 °C to < 50 °C
> 50 °C to 150 °C
> 150 °C to 350 °C
> 350 °C to 420 °C
> 420 °C to 650 °C
> 650 °C to 1 200 °C

0.15 °C
0.16 °C

0.40 °C
0.56 °C
1.3 °C
1.5°C
2.3 °C
55°C

0.40 °C
0.55 °C
1.3 °C
1.5°C
2.3 °C

5.5 °C ez g

Based on ASTM E 1137 :
2010

Based on EURAMET/cg-
08/v.2.1 (10/2011) and
ASTM E 220-07a : 2010

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 3/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUINg . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. gounqdl (s1@) | Temperature sensor (Cont.)
2. Temperature (Cont.))| - Thermocouple (Cont.) Based on EURAMET/cg-
Type T 08/v.2.1 (10/2011) and
-40 °C to < 50 °C 0.40 °C ASTM E 220-07a : 2010
> 50 °C to 150 °C 0.56 °C
> 150 °C to 370 °C 1.3 °C
Type R, S
> 350 °C to 420 °C 0.65 °C
> 420 °C to 650 °C 0.67 °C
> 650 °C to 1 200 °C 3.5 °C
Type B
> 350 °C to 420 °C 0.79 °C
> 420 °C to 650 °C 0.81 °C
> 650 °C to 1 200 °C 4.0 °C
el

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
WU 4/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususoaaan 22-LB0242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANNEINTOVDY - -
- FYNTIFBULNYY - . 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. gounqdl (s1@) | Temperature sensor (Cont.)
2. Temperature (Cont.))| - Thermocouple (Cont.) Based on EURAMET/cg-
Type N 08/v.2.1 (10/2011) and
-40 °C to 50 °C 0.42 °C ASTM E 220-07a : 2010
> 50 °C to 150°C 0.56 °C
> 150 °C to 350°C 1.3 °C
> 350 °C to 420°C 1.5 °C
> 420 °C to 650°C 2.3 °C
> 650 °C to 1 200°C 5.5 °C
Temperature indicator with
sensor
Resistance thermometer Comparison with
Pt 100 @ thermometer standard
-40 °C to < 150 °C 0.14 °C
> 150 °C to 420 °C 0.15 °C
>
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wi#i 5/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS
(Scope of Accreditation for Calibration)

Tususouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. gounqdl (s@) | Temperature indicator with
2. Temperature (Cont.)| sensor (Cont.) Comparison with
Thermocouple thermometer standard
Type E, J, K, T
-40 °C to 50 °C 0.48 °C
> 50 °C to 150°C 0.61 °C
> 150 °C to 350°C 1.3 °C
Type T
> 350 °C to 370 °C 1.4 °C
Type E, J, K
> 350 °C to 420 °C 1.5 °C
> 420 °C to 650°C 2.3 °C
> 650 °C to 1 200°C 5.5 °C
Type R, S, B
350 °C to 420°C 0.48 °C
> 420 °C to 650°C 0.50 °C
> 650 °C to 1 200°C 3.0 °C
el

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
N 6/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususoaaan 22-LB0242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANNEINTOVDY - -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. gounqdl (s@) | Temperature indicator with
2. Temperature (Cont.)| sensor (Cont.) Comparison with
Thermocouple (Cont.) thermometer standard
Type N
-40 °C to 50 °C 0.48 °C
> 50 °C to 150°C 0.61 °C
> 150 °C to 350°C 1.3 °C
> 350 °C to 420°C 1.5 °C
> 420 °C to 650°C 2.3 °C
> 650 °C to 1 200°C 5.5 °C
Dial thermometer Comparison with
-40 °C to 150 °C 0.32 °C thermometer standard
> 150 °C to 650°C 0.33 °C
Digital thermometer
-40 °C to 150 °C 0.15 °C
> 150 °C to 250 °C 0.16 °C
>
* pnpnuldniiueu () Nszduadesiulszann 95 %
LLaBﬁﬂ']'leI']EJLﬂutﬂ@]']i“ﬁ]ﬂﬂ']'ﬁaﬂﬂﬂ'ﬁﬁaﬂ YAAIUANNITOVDINTROUNBULALNITIN (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

wifi 7/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesaan 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2. gounqdl (s19) | Infrared thermometer Comparison with
2. Temperature (Cont)| 30 °C to 50 °C 3.2 °C standard thermometer
> 50 °C to 125 °C 3.5 °C
> 125 °C to 200 °C 4.2 °C
> 200 °C to 275 °C 5.4 °C
> 275 °C to 350 °C 6.6 °C
> 350 °C to 400 °C 7.4 °C
> 400 °C to 500 °C 9.3 °C
3. AU Thermo-hygrometer
(3. Humidity) Mechanical type Comparison with relative
Temperature humidity/ temperature
20 °C to 40 °C 0.48 °C standard
Relative humidity
@ 25 °C
12 % to 30 % 2.4 %
> 30 % to 85 % 2.3 %
T

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

winfi 8/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

) a' THAILAND
Tususoawin 22-L.80242
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. AUTU (f19) | Thermo-hygrometer (Cont.)
(3. Humidity (Cont.) | Electronic type Comparison with relative
Temperature humidity/ temperature

20 °C to 40 °C 0.38 °C standard

Relative humidity

@ 25 °C
11.3 % to 30 % 2.4 %
> 30 % to 85 % 2.3 %

Data logger
Temperature
20 °C to 40 °C 0.41 °C
Relative humidity

@ 25 °C
11.3 % to 30 % 2.4 %
> 30 % to 85 % 2.3 %

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

LLﬁ%ﬁﬂ?’mﬂﬁJ’]EJLﬂuVLUG]’liJLE]ﬂ?{’l'ﬁeJ“U’lﬂ’]ﬁL%E]\‘i YAANMUAINNTOVDINITAOULTIBULAZAITIA (TLA-03)

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

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

ﬂi%ﬂi?ﬂ@ﬁ]ﬁ'ﬁﬂﬂiim ﬁwﬁfﬂmumWMigﬁumﬁmﬁm%qmaWﬂssm
(Ministry of Industry, Thai Industrial Standards Institute)
nuN 9/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusesanil 22-180242 —=
(Certification no. 22-LB0242)
atufl 01 ponliRuaIuil 29 Zmau w.e. 2565 fefufl 28 e A, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufuinis M ans O venaowit O dhasm O wdenn O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy (Parameter) ANTABULNEULLRZN1TIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
3, Ay (si®) | Temperature/Humidity
(3. Humidity (Cont.)) |~ Transmitter Comparison with
Temperature relative humidity/
20 °C to 40 °C 0.39 °C temperature standard
Relative humidity
@ 25 °C
11.3 % to 30 % 24 %
> 30 % to 85 % 2.3 %
4. 178 Electronic balance Based on
(4. Mass) 1mgto20g 0.58 mg UKAS LAB 14 : 2019
>20¢to 60 g 0.60 mg
>60¢to80¢g 0.62 mg
>80 ¢ to 100 ¢ 0.64 mg
> 100 g to 200 ¢ 0.78 mg
> 200 g to 500 ¢ 2.0 mg
> 500 ¢ to 1 ke 55 mg
> 1 kg to 2 kg 8.2 mg
> 2 kg to 5 kg 21 mg
> 5 kg to 10 ke 50mg =~
* paalaiuiiueu (1) fisgduananderiuUszana 95 %
LLﬁ%ﬁﬂ'J’]JJ%JJ’]EJL{JUVLUG]’]ZJLE]ﬂﬂ’]'ﬁeJ%Wﬂ']'ﬁL%EN YAAIUANNITOVDINTROUNBULALNITIN (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

lususoaavil 22-LB0242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29" August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. 178 (#19) Electronic balance (Cont.) Based on
(4. Mass (Cont.)) > 10 kg to 20 kg 90 mg UKAS LAB 14 : 2019
> 20 kg to 200 kg 21 ¢
> 200 kg to 500 kg 43 ¢
Spring balance Based on
200 g to 60 kg 82 ¢ UKAS LAB 14 : 2019
Conventional mass Based on
Class F, OIML R 111-1: 2004
1 mg 0.020 mg
2 mg 0.020 mg
5 mg 0.020 mg
10 mg 0.025 mg
20 mg 0.030 mg
50 mg 0.040 mg
100 mg 0.050 mg
200 mg 0.060 mg
500 mg 0.080 Mg o, —
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wind 11/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

lususoaavil 22-LB0242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. 178 (#19) Conventional mass Based on
(4. Mass (Cont.) Class F,(Cont.) OIML R 111-1 : 2004
500 ¢ 2.5 mg
1 kg 7.3 mg
2 ke 10 mg
5 kg 25 mg
10 kg 50 mg
20 kg 0.10 ¢
Class F1
lg 0.030 mg
2¢ 0.040 mg
5g¢ 0.050 mg
10 g 0.060 mg
20 g 0.080 mg
50 ¢ 0.10 mg
100 ¢ 0.16 mg
200 g 0.30 mg
>
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
LLﬁ%ﬁﬂ’J’]NMN’IﬁJLﬂuVLUG]’]ZJLE]ﬂﬂ’l‘ﬁeJSU’lﬂ’l'SL%EN YAAMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wind 12/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

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

5. T

(5. Electrical)

Measuring instrument

DC voltage

0 mv to <330 mV
330 mv to <3.3V
33vto<33V

33 vto <330V
330 v to 1020 V

DC current
0 mA to <0.33 mA
0.33 mA to <3.3 mA
3.3 mA to <33 mA
33 mA to <330 mA
330 mA to <1.1A
1.1Ato<3A
3Ato<1lA
11Ato <20 A

16 VNV + 2.6 pv
8.7 uv/V + 8.0 pv
9.4 uV/V + 0.080 mV
15 uV/V + 0.72 mV
15 yv/V + 1.4 mV

0.12 mA/A + 60 nA
0.080 mA/A + 70 nA
0.080 mA/A + 0.61 YA
0.080 mMA/A + 6.1 PA
0.16 mA/A + 66 LA
0.30 mA/A + 66 pA
0.40 mA/A + 0.70 mA
0.80 mA/A + 0.90 mA

et

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

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

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wing 13/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

lususoaavil 22-LB0242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANUENNTOVDS - -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont.)) AC Voltage Based on
@ 10 Hz to 45 Hz EURAMET cg-15 v.3.0
1 mV to< 33 mV 0.63 mV/V + 4.8 pv (02/2015)
33 mV to < 330 mV 0.24 mV/V + 6.6 uV
330 mVto<33V 0.24 mV/V + 0.040 mV
3.3Vto33V 0.24 mV/V + 0.53 mv

@ > 45 Hz to 10 kHz

1 mV to< 33 mV 0.12 mV/V + 5.0 pv
33 mV to < 330 mV 0.12 mV/V + 6.8 pv
330 mVto<33V 0.12 mV/V + 0.050 mV
33Vto33V 0.12 mV/V + 0.50 mV
@ > 10 kHz to 20 kHz
1 mV to< 33 mV 0.16 mV/V + 4.8 pv
33 mV to < 330 mV 0.13 mV/V + 6.6 pVv
330 mVto<33V 0.15 mV/V + 0.050 mV
33Vto<33V 0.19 mV/V + 0.50 mV
33V to 330V 0.20 mV/V + 5.0 mV
>

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
9 14/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusenavil 22-180242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRRIARE - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont) | AC voltage (Cont.) Based on
@ > 20 kHz to 50 kHz EURAMET cg-15 v.3.0
1 mV to< 33 mV 0.80 mV/V + 4.9 uv (02/2015)
33 mV to < 330 mV 0.28 mV/V + 10 pv
330mVto<33V 0.24 mV/V + 0.060 mV
33Vto< 33V 0.28 mV/V + 0.50 mv
33V to 330V 0.24 mV/V + 5.5 mV

@ > 50 kHz to 100 kHz

1 mV to< 33 mV 2.8 mV/V+ 9.4 pv
33 mV to < 330 mV 0.63 mV/V + 25 uVv
330 mVto<33V 0.55 mV/V + 0.10 mV
33Vto<33V 0.70 mV/V + 1.3 mV
33V to 330V 1.6 mV/V + 40 mV

@ > 100 kHz to 500 kHz

1 mV to< 33 mV 6.3 mV/V + 39 pv

33 mV to < 330 mV 1.6 mV/V + 0.060 mV

330 mVto 3.3V 1.9 mV/V + 0.50 mV
T

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
WU 15/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. I (519)

(5. Electrical (Cont.))

Measuring instrument
AC voltage (Cont.)

@ 45 Hzto 1 kHz
33V to <330V
330 Vto 1020V

@ > 1 kHz to 10 kHz
33V to <330V

® > 1 kHz to 5 kHz
330 Vto 1020V

@ > 5 kHz to 10 kHz
330 Vto 1020V

AC current
@45 Hzto 1 kHz

0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato< 1.1 A
1.1Ato3A

0.15 mV/V + 3.0 mV
0.24 mV/V + 12 mV

0.16 mV/V + 5.5 mV

0.20 mV/V + 8.1 mV

0.24 mV/V + 20 mV

1.5mA/A + 0.13pA
0.80 mA/A + 0.17 pA
0.32 mA/A + 1.8 pA
0.32 mA/A + 18 LA

0.40 mA/A + 0.11 mA

0.47 mA/A + 0.11 mA
T

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

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

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wind 16/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS
(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

SeTudl 28 FavnAu WA, 2570

atul 01 ponlRIUATUN 29 FsAN W.A. 2565
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
dgaunguy ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. I (519)

(5. Electrical (Cont.))

Measuring instrument
AC current (Cont.)

@ > 1 kHz to 5 kHz
0.029 mA 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
1.1Ato3A

@ > 5 kHz to 10 kHz
0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to 330 mA

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

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

3.5 mA/A+ 0.18 LA
1.6 mA/A+ 0.20 pA
0.63 mA/A + 1.8 pA
0.80 mA/A+ 40 pA
4.7 mA/A + 0.80 mA
4.7 mA/A + 0.80 mA

9.3 mA/A + 0.26 YA
4.0 mA/A + 0.25 pA
1.5 mA/A + 2.3 LA

1.6 mA/A + 0.080 mA

0.47 mA/A + 1.8 mA
0.94 mA/A + 4.0 mA

0.80 mA/A + 1.8 mA
1.2 mA/A + 4.0 mA

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

>

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wind 17/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusesanil 22-180242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont.)) Res|stance Based on
0Qto<11Q 32 pQ/Q + 5.0 mQ EURAMET cg-15 v.3.0
11Qto<33Q 24 uQ/Q + 5.2 mQ (02/2015)
33Qto<110Q 22 pQ/Q + 5.0 mQ
110 Q to < 330 @ 22 uQ/Q + 8.0 mQ
330 Q to < 1.1 kQ 22 uQ/Q + 55 mQ
1.1 kQ to < 3.3 kQ 22 uQ/Q + 55 mQ
33kQto < 11kQ 22 pQ/Q + 0.055 Q
11 kQ to < 33 kQ 22 uQ/Q + 0.55 Q
33 kQ to < 110 kQ 22 US/Q + 0.80 Q
110 kQ to < 330 kQ 25 uQ/Q+55Q
330 kQ to < 1.1 MQ 25 uQ/Q+72Q
1.1 MQ to < 3.3 MQ 47 p/Q + 40 Q
33 MQto< 11 MQ 0.11 mQ/Q + 0.080 kQ
11 MQ to < 33 MQ 0.20 mQ/Q + 2.1 kQ
33 MQ to < 110 MQ 0.40 mMQ/Q + 2.5 kQ
110 MQ to < 330 MQ 24 mQ/Q + 0.10 MQ
330 MQ to < 1 100 MQ 12 mQ/Q + 0.40 MQ
T
* fnpanallalutinen (+) fiseiuanudoiuussia 95 %
LLﬁ%ﬁﬂ'J’]JJMJJ’]EJL{JUVL‘LJGHZJLE]ﬂﬂ’]'ﬁeJSU'Iﬂ’ﬁL%E]\‘i YAAIUANNITOVDINTROUNBULALNITIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂiS‘VISN’QG]ﬁ'WiﬂiﬁJ ﬁwﬁﬂmumWﬁgmwémﬁmflqmammsm
(Ministry of Industry, Thai Industrial Standards Institute)

Windi 18/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

) a' THAILAND
Tususesaan 22-LB0242
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont.) | DC power meter Direct measurement with
1Wto<330W, <0.33A 0.18 mW/W + 5.8 mW | DC power meter standard

I1Wto<3kW,033Ato<3A| 0.18 mW/W + 58 mW
1 Wto 20 kW, 3 Ato 20 A 0.55 mW/W + 0.58 W

AC power meter
Power factor 1
@ 45 HZ to 65 HZ
1Wto <330 W, <0.33A 0.63 mW/W + 5.9 mW
I1Wto<3kW,033Ato<3A| 0.94 mW/W + 58 mW
1 Wto 20 kW, 3 Ato 20 A 0.80 mW/W + 0.58 W
Power factor 0.2 to < 1

@ 45 HZ to 65 HZ

1Wto <330 W, <033 A 10 mW/W + 5.9 mW
IWto<3kW,033Ato<3A 10 mW/W + 58 mW
1 Wto 20 kW, 3 Ato 20 A 10 mW/W + 0.58 W

o

Direct measurement with

AC power meter standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
W9 19/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

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

5. I (519)

(5. Electrical (Cont.))

Measuring instrument

DC clamp meter Direct measurement with

OAto 20 A
> 20 Ato 200 A

> 200 Ato 1000 A

AC clamp meter
@ 45 Hz to 100 Hz
0.029 mA to 20 A
> 20 Ato 1000 A
@ > 100 Hz to 440 Hz
0.029 mA to 20 A
> 20 Ato 550 A

0.80 mA/A + 13 mA
5.8 mA/A + 0.60 A
59 mA/A + 0.60 A

0.94 mA/A + 14 mA
12 mA/A + 1.1 A

0.80 mA/A + 14 mA

14 mA/A + 1.1 A
T

DC clamp meter standard

Direct measurement with

AC clamp meter standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

W% 20/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususoaaan 22-LB0242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont.)) Temperature |nd|cators
Resistance thermometer Based on EURAMET cg-11
Pt 100 Q v.2.0 (03/2011)
-200 °Cto < 0 °C 0.063 °C
0 °Cto < 100 °C 0.085 °C
100 °C to < 300 °C 0.11 °C
300 °C to < 400 °C 0.12 °C
400 °C to < 630 °C 0.15 °C
630 °C to 800 °C 0.27 °C
Thermocouple Based on EURAMET/cg-11
Type E v.2.0 (03/2011)
-250 °Cto < 0 °C 0.56 °C
0 °Cto 1 000 °C 0.26 °C
Type J
-210 °C to < -100 °C 0.33 °C
-100 °C to < -30 °C 0.26 °C
-30 °Cto < 1 200 °C 0.25 °C
e o
* draullaiuueu (+) fseduanudesiuussana 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wing 21/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusenavil 22-180242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRRIARE - YAANUENNTOVDS - -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Measuring instrument
(5. Electrical (Cont.)) Temperature |nd|ca‘tors
Thermocouple (Cont.) Based on EURAMET/cg-11
Type K v.2.0 (03/2011)
-210 °C to < -100 °C 0.43 °C
-100 °C to < -25 °C 0.32 °C
-25 °Cto < 120 °C 0.30 °C
120 °C to < 1 000 °C 0.31 °C
1000 °Cto 1372 °C 0.32 °C
Type T
-200 °C to < -100 °C 0.34 °C
-100 °C to < -25 °C 0.25 °C
-25°Cto < 120 °C 0.23 °C
120 °C to 400°C 0.21 °C
Type N
-250 °C to -180 °C 1.1 °C
>-180 °C to 1 200 °C 0.33 °C
Type S
-50 °C to 1 768 °C 1.2 °C
T

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wingi 22/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

2ONLARNILATUN 29 FIVNAU W.A. 2565

THAILAND

atun 01 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
dgaunguy ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

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

5. I (519)

(5. Electrical (Cont.))

Measuring instrument
Temperature Indicators

Thermocouple (Cont.)

Type R

-50 °Cto 1 768 °C 1.6 °C
Type B

600 °C to 1 820 °C 2.7 °C

Generating instrument
DC voltage
0 mV to 200 mV
> 200 mV to 2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V

50 yV/V + 2.6 pv

35 UV + 2.7 pv

35 v/ + 5.0 pv
5.5 pv/V + 0.050 mV

5.5 pv/V + 0.60 mV
Ve

Based on EURAMET/cg-11
v.2.0 (03/2011)

Direct measurement

with DC voltage standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Winf 23/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

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

5. I (519)

(5. Electrical (Cont.))

Generating instrument

DC current Direct measurement

0 pA to 200 pA

> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

AC voltage
@ > 10 Hz to 40 Hz
10 mV to 200 mV
>200mVto2V
>2Vto20V
@ > 40 Hzto 1 kHz
10 mV to 200 mV
>200mVto2V
>2Vto20V
> 20V to 200V
> 200V to 1000V

12 yA/A + 0.41 nA
12 yAVVA + 4.1 nA
14 yA/A + 41 nA
48 uA/A + 0.90 pA
0.19 mA/A + 17 PA
0.40 mA/A + 0.50 mA

0.15 mV/V + 4.2uV
0.12 mV/V + 21 pV
0.12 mV/V + 0.30 mV

0.12 mV/V + 4.2 uv
0.10 mV/V + 21 pVv
0.10 mV/V + 0.21 mV
0.10 mV/V + 2.1 mV

0.12 mV/V + 21 mV
T

with DC current standard

Direct measurement

with AC voltage standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. I (519)

(5. Electrical (Cont.))

Generating instrument
AC voltage (Cont.)

@ > 1 kHz to 20 kHz
10 mV to 200 mV
>200mVto2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V

@ > 20 kHz to 50 kHz
10 mV to 200 mV
> 200 mVto2V
>2Vto20V

@ > 50 kHz to 100 kHz
10 mV to 200 mV
>200mVto2V
>2Vto20V

0.35 mV/V + 8.2uV
0.080 mV/V + 21 pVv
0.23 mV/V+ 0.41 mV
0.23 mV/V + 4.1 mV
0.23 mV/V + 0.041 V

0.80 MVAV + 21 v
0.12 mVAV + 21 v
0.60 MV/V + 2.1 mV

0.80 mV/V + 21 pV
0.60 mV/V + 0.21 mV

0.60 mMV/V + 2.1 mV
e o

Direct measurement

with AC voltage standard

* anenuliudueu (+) Nszsuanudnulsyanu 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))

wardanumnadulunnuenansivnisises IaAnuaLsavesnsaaUisuLaznTIn (TLA-03)

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

WinTi 25/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. I (519)

(5. Electrical (Cont.))

Generating instrument
AC current

@ 10 Hz to 20 Hz
10 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato 20 A

@ > 20 Hz to 45 Hz
10 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato 20 A

0.30 mA/A + 0.021 pA
0.30 mA/A +0.21 pA
0.30 mA/A + 2.1 pA
0.30 mA/A + 21 YA

0.62 mA/A + 0.21 mA
0.82 mA/A + 2.1 mA

0.30 mA/A + 0.021 pA
0.30 mA/A + 0.21 pA
0.30 mA/A + 2.1 pA
0.30 mA/A + 21 pA
0.62 mA/A + 0.21 mA

0.82 mA/A + 2.1 mA
L

Direct measurement

with AC current standard

* anenuliudueu (+) Nszsuanudnulsyanu 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))

wardanumnadulunnuenansivnisises IaAnuaLsavesnsaaUisuLaznTIn (TLA-03)

NIENTNENAMNTTH d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Generating instrument
(5. Electrical (Cont.)) AC Current (Con‘t)
@ > 45 Hz to 100 Hz Direct measurement
10 pA to 200 pA 0.30 mA/A + 0.021 uA | with AC current standard
> 200 pA to 2 mA 0.30 mA/A + 0.21 pA
> 2 mA to 20 mA 0.30 mA/A + 2.1 pA
> 20 mA to 200 mA 0.30 mA/A + 21 UA
> 200 mAto 2 A 0.62 mA/A + 0.21 mA
>2Ato20A 0.82 mA/A + 2.1 mA
® > 100 Hz to 1 kHz
10 YA to 200 pA 0.30 mA/A + 0.021 LA
® > 100 Hz to 5 kHz
200 pA to 2 mA 0.30 mA/A + 0.21 pA
> 2 mA to 20 mA 0.30 mA/A + 2.1 pA
> 20 mA to 200 mA 0.30 mA/A + 21 LA
> 200 mAto 2 A 0.73 mA/A + 0.21 mA
>2At020A 2.5 mA/A + 2.1 mA

@ > 5 kHz to 10 kHz
200 pA to 2 mA 0.30 mA/A + 0.21 pA
> 2 mA to 20 mA 0.30 mA/A + 2.1 pA

> 20 mA to 200 MA  s=— 0.30 mA/A + 21 pA

* anenuliudueu (+) Nszsuanudndulsyam 95 %

waziinnunueduluauenasivIn1siEaed IANNAILITIVRINISABUTEULAEN1TIA (TLA-03)

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

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

ﬂiS‘VISN’QG]ﬁ'WiﬂiﬁJ ﬁwﬁﬂmumWﬁgmwémﬁmflqmammsm
(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tususesaan 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 191 (sip) Generating instrument
(5. Electrical (Cont.)) | Resistance Direct measurement
0Qto2Q 17 p/Q + 0.008 0 mQ | with Resistance standard
>2Qto20Q 9.5 uQ/Q + 0.015 mQ
> 20 Q to 200 Q 8.0 uQ/Q + 0.060 mQ
> 200 Q to 2 kQ 8.0 uQ/Q + 0.80 mQ
> 2 kQ to 20 kQ 8.0 uQ/Q + 6.0 mQ
> 20 kQ to 200 kQ 8.0 uQ/Q + 0.060 Q
> 200 kQ to 2 MQ 9.0 u/Q +1.2Q
> 2 MQ to 20 MQ 20 puQ/Q + 0.11 kQ
> 20 MQ to 200 MQ 0.12 mQ/Q + 11 kQ
T

* anenuliudueu (+) Nszsuanudndulsyam 95 %

waziinnunueduluauenasivIn1siEaed IANNAILITIVRINISABUTEULAEN1TIA (TLA-03)

(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Windi 28/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusesanil 22-180242 —=
(Certification no. 22-LB0242)
atufl 01 vonlsausTuil 29 Fomau el 2565 fefufl 28 e A, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufuinis M ans O venaowit O dhasm O wdenn O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1v1ng . YAAINENNTOVDY » .
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy (Parameter) ANTABULNEULLRZN1TIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
6. AINUAU Pressure measuring instrument
(6. Pressure) Pressure gauge Based on DKD R-6-1 : 2016
Gauge pressure (P,)
-90 kPa to 0 kPa 0.15 kPa pressure medium : air
> 0 kPa to 200 kPa 0.20 kPa
> 200 kPa to 1 000 kPa 1.5 kPa
> 1 000 kPa to 3 400 kPa 2.0 kPa
0 kPa to 20684 kPa 12 kPa pressure medium : oil
> 20 684 kPa to 34 500 kPa 15 kPa
> 34 500 kPa to 70 000 kPa 50 kPa
Pressure transmitter with Based on DKD R-6-1 : 2016
electric output
Gauge pressure (P,)
0 kPa to -90 kPa 0.15 kPa
> -90 kPa to 200 kPa 0.20 kPa
> 200 kPa to 1 000 kPa 1.5 kPa
> 1 000 kPa to 3 400 kPa 2.0 kPa
> 3400 kPa to 20 684 kPa 12 kPa
> 20 684 kPa to 34 500 kPa 15 kPa
> 34 500 kPa to 60 000 kPa 50 kPa  y=>—

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawin 22-LB0242
(Certification no. 22-LB0242)

2ONLARNILATUN 29 FIVNAU W.A. 2565

THAILAND

SeTudl 28 FavnAu WA, 2570

o dl
{UUN 01
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufuinis M ans O wonaawi O a5 O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)

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

6. ANUAU (519)

(6. Pressure (Cont.))

Pressure measuring instrument
Pressure gauge

Pressure switch / Safety valve

0 kPa to -90 kPa 0.15 kPa
> 0 kPa to 200 kPa 0.20 kPa
> 200 kPa to 1 000 kPa 1.5 kPa
> 1 000 kPa to 3 400 kPa 2.0 kPa
> 3400 kPa to 4 000 kPa 12 kPa
7. h33Un Hand torque tools
(7. Torque) Torque wrench
Type | Class A, B, C
Type Il Class A, B, C, G
0 N.m to 1 000 N.m 1.0 %
Torque screwdriver
0 N.m to 10 N.m 1.0 %
=

Based on DKD R-6-1 : 2016

Based on ISO 6789 : 2003

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

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

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

THAILAND

atuil 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. gunqdl Temperature sensor
(1. Temperature) Resistance thermometer Based on ASTM E 1137 :
-40 °C to 420 °C 0.15 °C 2010
Thermocouple Based on EURAMET/cg-
Type E 08/v.2.1 (10/2011) and
-40 °C to 650 °C 1.2 °C ASTM E 220-07a : 2010
> 650 °C to 1 000 °C 5.0 °C
Type J
-40 °C to 650 °C 1.4 °C
> 650 °C to 1 200 °C 55 °C
Type K
-40 °C to 150 °C 1.5 °C
> 150 °C to 420 °C 2.0 °C
> 420 °C to 650 °C 2.7 °C
> 650 °C to 1 200 °C 55 °C
Type T
-40 °C to 150 °C 1.7 °C
> 150 °C to 370 °C 2.1 °C
>
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusoaaan 22-180242 —=
(Certification no. 22-LB0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 DeTun 28 FvAu w.e. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1n19 - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. gunqdl (#9) | Temperature sensor
1. Temperature (Cont.))l - Thermocouple (Cont.) Based on EURAMET/cg-08
Type R, S v.2.1 (10/2011) and
350 °C to 650 °C 2.0 °C ASTM E 220-07a : 2010
> 650 °C to 1 200 °C 3.7 °C
Type B
350 °C to 650 °C 2.4 °C
> 650 °C to 1 200 °C 4.0 °C
Type N
-40 °C to 650 °C 2.6 °C
> 650 °C to 1 200 °C 55 °C
Temperature indicator with
sensor
Resistance thermometer Comparison with
Pt 100 Q thermometer standard
-40 °C to 420 °C 0.15 °C
>
* A liwiueu (+) NisgAuanudiosiulszana 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

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

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

auun 01

(Issue No. 01)

2ONLARNILATUN 29 FIVNAU W.A. 2565

THAILAND

SeTudl 28 FavnAu WA, 2570

(Valid from) (29t August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. 9unnd (siw)

9 U

Temperature indicator with
1. Temperature (Cont))| sensor (Cont.)
Thermocouple
Type E, J, K, N, T
-40 °C to 50 °C
> 50 °C to 150 °C
> 150 °C to 420 °C
> 420 °C to 650 °C
Type J, K, N
> 650 °C to 1 200 °C
Type E
> 650 °C to 1 000 °C
Type R, S, B
350 °C to 420 °C
> 420 °C to 650 °C
> 650 °C to 1 200 °C

0.48 °C
0.61 °C
1.5°C
2.3 °C

5.5 °C

5.0°C

0.48 °C

0.50 °C
3.2°C

Comparison with

thermometer standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

WinTi 33/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tufusanandl 22-LB0242 =
(Certification no. 22-LB0242)
atuii o1 onliRaus Uil 29 Fomau .. 2565 feTuil 28 A A, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufudanis [ ans M vonaowit [ a3 O wdenn O vanganiud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- FYNIFUNYU - o I5NTEDUNYU
GRS (Parameter) ATADUNY UL NITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. gundl (o) | Digital thermometer Comparison with
L. Temperature (Cont.)l 40 °C to 250 °C 0.16 °C thermometer standard
Dial thermometer
-40 °C to 650 °C 0.33 °C
Temperature controlled Based on TLAS G-20
enclosure (G-20-1/02-08 (E))
-40 °C to 150 °C 0.80 °C
> 150 °C to 250 °C 1.7 °C
Autoclave Based on BS 2646-5 : 1993
110 °C to 130 °C 0.89 °C
3. mmgtﬂqjju Thermo-hygrometer Comparison with relative
(3. Humidity) Mechanical type humidity/ temperature
Temperature standard
20 °C to 40 °C 0.48 °C
Relative humidity
@ 25 °C
12 % to 30 % 2.5 %
> 30 % to 85 % 23 % y=—
* epnallaltiuen (+) iszaummudoiuussana 95 %
LLaSﬁﬂ'l'm‘Vill']EJL‘TJUVLUGHMLE]ﬂﬁqiaﬂﬂﬂ’ﬁL%IEN ?U‘ﬂﬂ’l’]llﬁﬁlﬂiﬂ”ﬂ@ﬁﬂ'ﬁﬂ@‘ULﬁﬁJ‘ULLﬁSﬂ’]i’nﬂlﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁfﬂmumngmwﬁmﬁmsz/‘lqmammsm
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

) PN THAILAND
Tususesiaan 22-LB0242
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. AT (M9) | Thermo-hygrometer (Cont.) Comparison with relative
(3. Humidity (Cont.) | Electronic type humidity/ temperature
Temperature standard
20 °C to 40 °C 0.38 °C

Relative humidity

@ 25 °C
11.3 % to 30 % 2.4 %
> 30 % to 85 % 2.3 %

Data logger
Temperature
20 °C to 40 °C 0.41 °C
Relative humidity

@ 25 °C
11.3 % to 30 % 25 %
> 30 % to 85 % 23 %

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

LLﬁ%ﬁﬂ?’mﬂﬁJ’]EJLﬂuVLUG]’liJLE]ﬂ?{’l'ﬁeJ“U’lﬂ’]ﬁL%E]\‘i YAANMUAINNTOVDINITAOULTIBULAZAITIA (TLA-03)

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

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

ﬂi%%i?ﬂ@ﬁ]ﬁﬂﬁﬂiim ﬁwﬁﬂmumwmgmwﬁmﬁﬁuﬁqmammsm
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

THAILAND

atufl 01 oenlyidausiud 29 Awnau na. 2565 fefuil 28 Asnay wa. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1n19 - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. 438 Electronic balance Based on
(a. Mass) 1mgto20¢ 0.58 mg UKAS LAB 14 : 2019
>20¢to60¢ 0.60 mg
>60¢to80¢ 0.62 mg
>80 ¢to 100 ¢ 0.64 mg
> 100 ¢ to 200 ¢ 0.78 mg
> 200 ¢ to 500 ¢ 2.0 mg
> 500 g to 1 kg 55 mg
> 1 ke to 2 ke 8.2 mg
> 2 kg to 5 kg 21 mg
> 5 kg to 10 ke 50 mg
> 10 kg to 20 kg 90 mg
> 20 kg to 200 kg 21 ¢
> 200 kg to 500 kg 43 ¢
Spring balance Based on
200 g to 60 kg 82 ¢ UKAS LAB 14 : 2019
el
* dranailaiuiuou (=) fszdunnudeiulsyana 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Wi 36/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. T

(5. Electrical)

Measuring instrument
DC voltage
0 mv to < 330 mV
330 mvto< 33V
33vto<33V
33vto< 330V
330 vto 1020V

DC current
0 mA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
330 mA to < 1.1A
1.1Ato<3A
3Ato< 11 A
11Ato 20 A

24 uV/NV + 5.1 v
8.7 UVN + 7.7 pv
10 uV/V + 0.080 mV
15 puv/vV + 0.80 mV
15 WV + 1.7 mV

0.12 mA/A + 83 nA
0.080 mA/A + 0.24 LA
0.080 mMA/A + 2.2 A
0.080 mA/A + 22 UA
0.16 mA/A + 0.17 mA
0.30 mA/A + 0.69 mA
0.40 mA/A + 3.6 mA

0.80 mA/A + 13 mA
TR

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

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

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Winfi 37/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

lususeuavil 22-LB0242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRRIARE - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | AC voltage Based on EURAMET cg-15
@ 10 Hz to 45 Hz v.3.0 (02/2015)
1 mV to< 33 mV 0.63 mV/V + 20 uV
33 mV to < 330 mV 0.24 mV/V + 63 pVv
330 mVto< 33V 0.24 mV/V + 0.61 mV
33Vto33V 0.24 mV/V + 6.2 mV

@ > 45 Hz to 10 kHz

1 mV to< 33 mV 0.12 mV/V + 8.0 uv
33 mV to < 330 mV 0.12 mV/V + 33 pv
330 mVto<33V 0.12 mV/V + 0.33 mV
33Vto33V 0.12 mV/V + 3.3 mV
@ > 10 kHz to 20 kHz
I mVto<33mV 0.16 mV/V + 8.8 pv
33 mV to < 330 mV 0.13 mV/V + 36 WV
330 mVto<33V 0.15 mV/V + 0.40 mV
33Vto<33V 0.19 mV/V + 5.0 mV
33V to 330V 0.20 mV/V + 52 mV
>

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
WU 38/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

lususeuavil 22-LB0242 =
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRRIARE - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | AC voltage (Cont.) Based on EURAMET cg-15
@ > 20 kHz to 50 kHz v.3.0 (02/2015)
1 mV to< 33 mV 0.80 mV/V+ 24 pv
33 mV to < 330 mV 0.28 mV/V + 72 pVv
330 mVto< 33V 0.24 mV/V +0.61 mV
33Vto< 33V 0.28 mV/V + 7.1 mV
33V to 330V 0.24 mV/V + 61 mV

@ > 50 kHz to 100 kHz

1 mV to< 33 mV 28 mV/V + 75 pv
33 mV to < 330 mV 0.63 mV/V + 0.18 mV
330 mVto <33V 0.55 mV/V + 1.5 mV
33Vto<33V 0.70 mV/V + 19 mV
33V to 330V 1.6 mV/V + 0.42 V

@ > 100 kHz to 500 kHz

1 mV to< 33 mV 6.3 mV/V + 0.19 mV

33 mV to < 330 mV 1.6 mV/V + 0.43 mV

330 mVto 3.3V 1.9 mV/V + 5.0 mV
o

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
W9 39/54



S19AZIDYAFIVILAZVOU

YreluFusesiasufjunmnis

(Scope of Accreditation for Calibration)

Tususeaaail 22-LB0242

THAILAND

(Certification no. 22-1.B0242)
atun 01 DONIARILATUN 29 BauAu W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d197019 - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. W (519)

(5. Electrical (Cont.))

Measuring instrument
AC voltage (Cont.)

@ 45 Hzto 1 kHz
33 Vto <330V
330 Vto 1020V

@ >1kHz to 10 kHz
33V to <330V

@ > 1kHzto 5 kHz
330 Vto 1020V

@ > 5 kHz to 10 kHz
330 V to 1020 V

AC current
@45 Hzto 1 kHz

0.029 mA to < 0.33 mA
0.33 mA to < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato< 1.1 A
1.1Ato3A

0.15 mV/V + 38 mV
0.24 mV/V + 0.19 V

0.16 mV/V + 42 mV

0.20 mV/V + 0.16 V

0.24 mV/V + 0.19 V

1.5 mA/A + 0.32 PA

0.80 mA/A+ 2.0 pA

0.32 mA/A + 9.0 pA

0.32 mA/A + 90 pA
0.40 mA/A + 0.40 mA
0.50 mA/A + 1.2 mA

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

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

e o

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Winf 40/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 10 (mi9) Measuring instrument
(5. Electrical (Cont.) | AC current (Cont.) Based on EURAMET cg-15
@ > 1 kHz to 5 kHz v.3.0 (02/2015)
0.029 mA to < 0.33 mA 3.5 mA/A + 0.69 LA
0.33 mA to < 3.3 mA 1.6 mA/A + 4.0 pA
33 mAto <33 mA 0.63 mMA/A + 17 pA
33 mA to < 330 mA 0.80 mA/A + 0.23 mA
033 Ato< 1.1 A 4.7 mA/A + 4.5 mA
1.1Ato3 A 50 mA/A + 11 mA

@ > 5 kHz to 10 kHz

0.029 mA to < 0.33 mA 9.3 mA/A + 1.7 YA
0.33 mA to < 3.3 mA 4.0 mA/A + 9.8 pA
3.3 mAto <33 mA 2.0 mA/A + 40 pA
33 mA to 330 mA 1.6 mA/A + 0.45 mA

@ 45 Hz to 100 Hz
3Ato< 11 A 0.50 mA/A + 5.3 mA
11Ato 20 A 0.95 mA/A + 18 mA

@ 100 Hz to 1 kHz
>3Ato<11A 0.80 mA/A + 7.8 mA
11Ato 20 A 1.2 mA/A + 21mA nc

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Windi a1/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atudl 01 oonlidaus¥ud 29 Fonau wa. 2565 feTudl 28 Fwnau w.a. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28" August B.E. 2570 (2027))
aounwiesufudanis [ ans M vonaowit [ a3 O wdenn O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191n15 . YPPUAILTOVDY » .
. 318N15ADULNYY . . A5 MIARUIYU
GRS Parameten NSFDULNIBULAZNTIN* Caliration Metho)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | Resistance Based on EURAMET cg-15
0Qto<11Q 32 uQ/Q + 7.0 mQ v.3.0 (02/2015)
11Qto<33Q 25 uQ/Q + 7.0 mQ
33Qto< 110 Q 22 uQ/Q + 7.6 mQ
110 Q to < 330 Q 22 uQ/Q + 13 mQ
330 Qto < 1.1 kQ 22 uQ/Q + 23 mQ
1.1 kQ to < 3.3 kQ 22 uQ/Q + 110 mQ
33kQto< 11kQ 22 uQ/Q +0.23 Q
11 kQ to < 33 kQ 22 /9 + 1.1 9
33 kQ to < 110 kQ 22 uQ/Q + 2.4 Q
110 kQ to < 330 kQ 25 uQ/Q + 12 Q
330 kQ to < 1.1 MQ 25 uQ/Q + 72 Q
1.1 MQ to < 3.3 MQ 48 uQ/Q + 50 Q
3.3 MQ to < 11 MQ 0.12 mQ/Q + 0.10 kQ
11 MQ to < 33 MQ 0.20 mQ/Q + 2.2 kQ
33 MQ to < 110 MQ 0.40 mMQ/Q + 2.6 kQ
110 MQ to < 330 MQ 2.4 mQ/Q + 0.10 MQ
330 MQ to < 1 100 MQ 12 mQ/Q +0.50 MQ
* gnaalalutueu (+) fiszduanudesiuuszana 95 %
warflnnumnadulumuenaisivnnmsdes farnuaunsavesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
WU 42/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusouaudi 22-LB0242 —
(Certification no. 22-LB0242)
atul 01 DONMARILATUN 29 Fa1AN W.A. 2565 093U 28 FeAu WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- I1YNNTEULNYU - o I0NTFFDUNEU
GRAUNAAY ANTADULNY UL NNTIN o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | DC power meter Based on EURAMET cg-15
1Wto<330W, <033 A 0.18 mW/W + 45 mW v.3.0 (02/2015)
1 Wto <3 kW, 0.33 Ato < 3A 0.18 mW/W + 0.39 W
1 Wto 20 kW, 3 Ato 20 A 0.55 mW/W + 8.2 W
AC power meter Based on EURAMET cg-15
Power factor 1 v.3.0 (02/2015)
@ 45 HZ to 65 HZ
1Wto<330W, <033 A 0.63 mMW/W + 0.16 W
1Wto<3kW, 033 Ato<3A 0.94 mW/W + 2.1 W
1Wto 20 kW, 3 Ato 20 A 0.80 mW/W + 12 W
Power factor 0.2 to < 1
@ 45 HZ to 65 HZ
1Wto<330W, <033 A 10 mW/W + 0.16 W
1Wto<3kW, 033 Ato<3A 10 mW/W + 2.1 W
1 Wto 20 kW, 3 Ato 20 A 10 mW/W + 12 W
ol

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))

ﬂiS‘VISNQGIﬁ'WiﬂiﬁJ ﬁwﬁﬂmumngmwﬁmﬁmﬁqmawmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
WU 43/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

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

5. W (519)

(5. Electrical (Cont.))

Measuring instrument
Based on EURAMET cg-15
v.3.0 (02/2015)

DC clamp meter
0Ato20 A
>20Ato1000A

0.80 mA/A + 19 mA
5.9 mA/A + 0.60 A

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

AC clamp meter
@ 45 Hz to 100 Hz
0.029 mA to 20 A
>20Ato 1000A
@ > 100 Hz to 440 Hz
0.029 mA to 20 A
> 20 A to 550 A

1.0 mA/A + 21 mA
12mA/A+ 1.1 A

0.80 mA/A + 21 mA

15 mA/A + 1.1 A
e o

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Windi aa/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusoaaan 22-180242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANNEINTOVDY — -
- FYNTIFBULNYY - . 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | Temperature indicator Based on EURAMET cg-11
Resistance thermometer v.2.0 (03/2011)
Pt 100 Q
-200 °C to 800 °C 0.30 °C
Thermocouple sensor Based on EURAMET cg-11
Type E v.2.0 (03/2011)
-250 °Cto < 0 °C 2.1°C
0 °Cto 1 000 °C 1.0 °C
Type J
-210°Cto< 0 °C 1.4 °C
0 °Cto 1200 °C 1.1°C
Type K
-200 °Cto < 0 °C 1.4 °C
0°Cto1372°C 1.2 °C
Type T
-250 °Cto < 0 °C 2.8 °C
0 °C to 400 °C 1.1 °C
Lo
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
wazilaununeduluanuienalsivinisised InANNEILNTAVINTTERUWIEULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Winfi a5/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

Tuusoaaan 22-180242 —=
(Certification no. 22-1.B0242)
atuil 01 P0NIUALATUN 29 Ay W.A. 2565 DeTun 28 FvAu w.e. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANNEINTOVDY — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. 19 (mi9) Measuring instrument
(5. Electrical (Cont.) | Thermocouple sensor (Cont.) Based on EURAMET cg-11
Type N v.2.0 (03/2011)
-250 °Cto < 0 °C 1.9 °C
0 °Cto 1200 °C 1.2 °C
Type S
0 °C to < 250 °C 3.1°C
250 °Cto 1 767 °C 2.3 °C
Type R
0 °C to < 250 °C 3.6 °C
250 °Cto 1 767 °C 2.3 °C
Type B
600 °Cto 1 768 °C 2.7 °C
e
* Anpnliiuueu () NsgAuAITeuUTENI 95 %
LLagﬁﬂ’J’mﬂﬂJ’]EJLﬂuVLUGHZJLE]ﬂﬂ’]'ﬁeJSU’Iﬂ’]'ﬁL%EN YAAMUENITOVDINTADULNLULALNNTIA (TLA-03)
(* Expressed 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
WU 46/54



F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0242
(Certification no. 22-LB0242)

THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. W (519)

(5. Electrical (Cont.))

Generating instrument
DC voltage
0 mV to 200 mV
> 200 mVto 2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V

50 pv/V + 2.7 Vv
3.5 uV/V + 6.4 pv
3.5 pv/V + 58 pv
55 puv/NV +1.2mV
55 puv/V + 5.8 mV

DC current
0 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200 mAto 2 A

12 pA/A + 0.81 nA
12 pA/A + 8.1 nA
14 pA/A + 0.22 pA
48 uA/A + 11 pA
0.19 mA/A + 0.14 mA

0.40 mA/A + 2.4 mA
T

>2Ato20A

Direct measurement with

DC voltage standard

Direct measurement with

DC current standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

Windi 47/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS
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(Certification no. 22-LB0242)
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SeTudl 28 FavnAu WA, 2570

o dl
{UUN 01
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNTIFBULNYY - o 19N1dUNYU
dgaunguy ANTABULNEULLRZN1TIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. W (519)

(5. Electrical (Cont.))

Generating instrument
AC voltage

@ > 10 Hz to 40 Hz
10 mV to 200 mV
> 200 mVto2V
>2Vto20V

@ >40Hzto 1 kHz
10 mV to 200 mV
> 200 mVto2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V

@ >1 kHz to 20 kHz
10 mV to 200 mV
>200mVto2V
>2Vto20V
> 20V to 200 V
> 200V to 1000V

0.15 mV/V + 13 uv
0.12 mV/V + 0.12 mV
0.12 mV/V + 1.20 mV

0.12 mV/V + 13 pVv
0.091 mV/V + 0.12 mV
091 mV/V + 1.2 mV
0.091 mV/V + 12 mV
0.12 mV/V + 62 mV

0.35 mV/V + 25 pVv
0.076 mV/V + 0.12 mV
0.23 mV/V + 1.3 mV
0.23 mV/V + 24 mV

0.23 mV/V + 0.13 V
>

Direct measurement with

AC voltage standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))
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(Scope of Accreditation for Calibration)
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THAILAND

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. W (519)

(5. Electrical (Cont.))

Generating instrument
AC voltage (Cont.)

@ > 20 kHz to 50 kHz
10 mV to 200 mV
> 200 mVto2V
>2Vto20V

@ > 50 kHz to 100 kHz
10 mV to 200 mV
> 200 mVto2V
>2Vto20V

AC current

@ 10 Hz to 20 Hz
10 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

0.77 mV/ + 73 LV
0.12 mV/V + 0.18 mV
0.58 mV/V + 2.7 mV

0.77 mV/V + 73 pv
0.58 mV/V + 0.73 mV
058 mV/V + 7.3 mV

0.31 mA/A + 0.027 YA
0.31 mA/A +0.27 pA
0.31 mA/A + 2.7 pA
0.30 mA/A + 31 pA

0.63 mMA/A + 0.27 mA

0.85 mA/A + 3.6 mA
e

Direct measurement with

AC voltage standard

Direct measurement with

AC current standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))
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THAILAND
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(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. W (519)

(5. Electrical (Cont.))

Generating instrument
AC current (Cont.)

@ > 20 Hz to 45 Hz
10 pA to 200 pA
> 200 pA to 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
>200mAto 2 A
>2Ato20A

@ > 45 Hz to 100 Hz
10 pA to 200 pA
> 200 pAto 2 mA
> 2 mA to 20 mA
> 20 mA to 200 mA
> 200 mAto 2 A
>2Ato20A

@ > 100 Hz to 1 kHz
10 pA to 200 pA

0.31 mA/A + 0.027 pA
0.31 mA/A + 0.27 YA
0.31 mA/A + 2.7 pA
0.30 mA/A + 31 pA
0.63 mA/A + 0.27 mA
0.85 mA/A + 3.6 mA

0.31 mA/A + 0.027 pA
0.31 mA/A + 0.27 YA
0.31 mA/A + 2.7 pA
0.30 mA/A + 31 LA
0.63 mA/A + 0.27 mA
0.85 mA/A + 3.6 mA

0.31 mA/A + 0.027 pA
Ll

Direct measurement with

AC current standard

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))
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(Certification no. 22-LB0242)
atdun 01 DONIRILATUN 29 AemAL W.A. 2565 D93UN 28 @A W.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AvIN1g . YAAINENNTOVDY » .
- FYNITADUNYU - o A0NFFDUNYU
GRIVYEAY ANTFUNYULLALNTIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
5. i1 (si0) Generating instrument
(5. Electrical (Cont.)) | AC current (Cont.) Direct measurement with
@ > 100 Hz to 5 kHz AC current standard
200 pA to 2 mA 0.31 mA/A + 0.27 pA
> 2 mA to 20 mA 0.31 mA/A + 2.7 pA
> 20 mA to 200 mA 0.30 mA/A + 31 pA
> 200 mAto 2 A 0.75 mA/A + 0.31 mA
>2Ato20A 2.6 mMA/A + 4.1 mA

@ > 5 kHz to 10 kHz

200 pAto 2 mA 0.31 mA/A + 0.27 pA

> 2 mA to 20 mA 0.31 mA/A + 2.7 pA

> 20 mA to 200 mA 0.30 mA/A + 31 pA
>

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))
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THAILAND

(Field of Calibration)

(Calibration and Measurement Capability*)

atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9Iui 28 A9AN WA, 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

5. i1 (si0) Generating instrument
0Qto2Q
>2Qto20Q

> 20 Q to 200 Q

> 200 Q to 2 kQ

> 2 kQ to 20 kQ

> 20 kQ to 200 kQ
> 200 kQ to 2 MQ
> 2 MQ to 20 MQ
> 20 MQ to 200 MQ

17 puQ/Q + 0.030 mQ
9.5 uQ/Q + 0.12 mQ
8.0 uQ/Q + 0.93 mQ
8.0 uQ/Q + 9.3 mMQ
8.0 uQ/Q + 93 mMQ
8.0 u/Q +0.93 Q
9.0 uR/Q + 12 Q
20 uQ/Q + 0.37 kQ
0.12 mQ/Q + 37 kQ

Direct measurement with

Resistance standard

T

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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))
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(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
aounwiesufudanis [ ans M wenanui O $apsm O waeudn O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUKIMNIANP] - YAANUENNTOVDS — -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

6. AIIUAY

(6. Pressure)

Pressure measuring instrument
Pressure gauge
Gauge pressure (P,)
-90 kPa to 0 kPa
> 0 kPa to 200 kPa
> 200 kPa to 1 000 kPa
> 1 000 kPa to 3 400 kPa

0 kPa to 20 684 kPa
> 20 684 kPa to 34 500 kPa
> 34 500 kPa to 70 000 kPa

Pressure transmitter with
electric output
Gauge pressure (P,)
0 kPa to -90 kPa
> -90 kPa to 200 kPa
> 200 kPa to 1 000 kPa
> 1 000 kPa to 3 400 kPa
> 3 400 kPa to 20 684 kPa
> 20 684 kPa to 34 500 kPa
> 34 500 kPa to 60 000 kPa

0.15 kPa
0.20 kPa
1.5 kPa
2.0 kPa

12 kPa
15 kPa
50 kPa

0.15 kPa
0.20 kPa
1.5 kPa
2.0 kPa
12 kPa
15 kPa

50 kPa y=>—

Based on DKD R-6-1 : 2016

pressure medium : air

pressure medium : oil

Based on DKD R-6-1 : 2016

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

wardanumnadulunnuenansivnisises 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 d1UNNUINATTIUNERSUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

WinT 53/54




F1882LEAA1V LA YaUYIElUTUTRITRIU URNS

(Scope of Accreditation for Calibration)

9y i THAILAND
lususeuavil 22-LB0242
(Certification no. 22-1.B0242)
atun 01 ponlRIUATUN 29 FsAN W.A. 2565 D9iuN 28 dwnAu w.A. 2570
(Issue No. 01) (Valid from) (29t August B.E. 2565 (2022)) (Until) (28t August B.E. 2570 (2027))
gounmiesujifins O ans Mueraowi Odesn  Owhewdn O weneaanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
191119 - YAANUENNTOVDS - -
- FYNIFUNYU - o I5NTEDUNYU
GRS ATADUNY UL NITIN® o
(Parameter) (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)

6. AUAU (19) | Pressure measuring instrument
(6. Pressure (Cont.)) Pressure gauge

Pressure switch / Safety valve

0 kPa to -90 kPa 0.15 kPa
> 0 kPa to 200 kPa 0.20 kPa
> 200 kPa to 1 000 kPa 1.5 kPa
> 1 000 kPa to 3 400 kPa 2.0 kPa
> 3 400 kPa to 4 000 kPa 12 kPa
e ol

Based on DKD R-6-1 : 2016

* anenuliudueu (+) Nszsuanudnulsyanu 95 %

LLﬁ%ﬁﬂ?’mﬂﬁJ’]EJLﬂuVLUG]’liJLE]ﬂ?{’l'ﬁeJ“U’lﬂ’]ﬁL%E]\‘i YAANMUAINNTOVDINITAOULTIBULAZAITIA (TLA-03)

(* Expressed 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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