WU NU%./AN0.e
Form NSC/TISI 2

Tufuseaawii  21-LB0014
(Certificate No.) "

Tususeessuuau

(Certificate of Accreditation)

81F8UNNUANNTUNTEIIVTYYRANITUIATTIULAINIA WA, béde
(By Virtue of National Standardization Act B.E. 2551 (2008))

f = s S
Lamﬁmsmunemmmﬁﬂuwammmqmmwn‘s‘su
(Secretary-General, Thai Industrial Standards Institute)

29N MUSUTIRUUL N

(Issues this certificate to)

a0 UULINTING WA
(National Institute Of Metrology (Thailand))

AsaYLAYN
(Addiress)

o/&-& VIl o FUARABIM BNBRABIa Jaiaunusi
(3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani)

Tasun1ssuseasALEINsa

(Certificate of competence)

MUATFIUGTT  UBN. erobd - bdos
(Standard No. TIS 17025-2561 (2018) (ISO/IEC 17025: 2017))

gafmualUNMEANE NI welfURnsnadoulayweljUinsaeuifieu

(General requirements for the competence of testing and calibration laboratories)

RUBAVNIFSUTIIN  dOUNUU coee

(Accreditation No. Calibration 0144)

lnedisvavidenarviwazuouvieilaluiuses uanslalu QR CODE uay www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www. tisi.go.th)

P9NY 1 TUA blo ULIPU WA, b&de
(Issue date : 22 September B.E. 2564 (2021))

o2l M

3 (weendf suguLy)
Q lU'JUﬂ']iﬂ 11.Jﬂ{1’IUﬂﬂJ¢ AT/NITNMSUM dﬁ"iJLm‘i""lﬁ
URUAs sy
wyiBnsditing nanmsgsdR R mnssy

.\\“I".ru

NITNTRYAAMNTTN ANNNUNIATTIUHER A NNgREInTTY % g
(Ministry of Industry Thailand, Thal Industrial Standards Institute) "4,}‘“ | ||\|‘\‘\




eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
Yol uRng a0 TUNINTING VIR
(Laboratory Name) (National Institute of Metrology (Thailand))
NULEINTSUTDIN goulieu 0144
(Accreditation No.) (Calibration 0144)
adun 11 PONIARILATUN 15 AUeeU 2565 f9TuNl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwisUidins M ans O venaawi O a5 [ wrdeud O veneannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@113 5 INPINUAUNTOVD - .
- FYNTFADULNYU - v . A0NFFDULNYU
daumey (Parameter) AIFOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. ANULT Hardness
(1. Hardness) Rockwell hardness reference ISO 6508-3 : 2015
block Rockwell scale A
20 HRA to 95 HRA 0.40 HRA

Rockwell hardness reference
block Rockwell scale B

10 HRBW to 100 HRBW 0.40 HRBW
Rockwell hardness reference

block Rockwell scale C

20 HRC to 70 HRC 0.40 HRC
Vickers hardness reference ISO 6507-3: 2018
block

200 HV 5 to 900 HV 5 (21+25%) % of HV

200 HV 10 to 900 HV 10 d (diagonal length) :

200 HV 20 to 900 HV 20 in pm

200 HV 30 to 900 HV 30

200 HV 50 to 900 HV 50
zr")/

* anenulivdueu (+) NszauaNuTiulszUNM 95 %
wazdlanunaneduluauenasivin1sieed IANNEANLITIVRINISARUEULAEN1IA (TLA-03)

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

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

NITNTNYAFINNITU él’wﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

atun 11
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. AULTe (519)

(1. Hardness (cont.))

Brinell hardness reference
block

HBW 10/500

15 HBW to 110 HBW

HBW 10/3 000
95 HBW to 650 HBW

Elastomer hardness

Durometer
Type A durometer

0 Shore A to 100 Shore A
Type D durometer

0 Shore D to 100 Shore D
Type AO durometer

0 Shore AO to 100 Shore AO
Type C durometer

0 Shore C to 100 Shore C
IRHD method N deadload tester

30 IRHD to 100 IRHD
n—")’/

1.2 % of HBW for force
4.903 kN (500 kgf)

0.6 % of HBW for force
29.42 kN (3 000 kgf)

ISO 6506-3 : 2014

ISO 48-9 : 2018,
ASTM D2240-15el,
JIS K 6253 : 2021,
JIS K7215 : 1986,
JIS K6301 : 1995,
DIN 53505 : 2002

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. AULde (519)

(1. Hardness (cont.))

Elastomer hardness
Durometer (cont.)
IRHD method M deadload
tester

30 IRHD to 100 IRHD
IRHD pocket meter :

30 IRHD to 100 IRHD

Geometric shape :

Angle 0.025°
Distance in x-y-plane 1.8 um
Distance in z-axis 6.0 um
Radius and diameter 1.8 um
Area 0.070 mm?

For mass and test force
nominal :
0.5¢to1200¢

(@5+75x10% m)mg

ISO 48-9 : 2018,
ASTM D2240-15el,
JIS K 6253 : 2021,
JIS K7215 : 1986,
JIS K6301 : 1995,
DIN 53505 : 2002

When m is measured

(4.9 mN to 11.8 N) 44+ 73x10°* m)x10°mN | mass in mg
400 g to 4 100 ¢ 0.1lg
(3.9 Nto 40.2 N) (0.98 mN)
400 g to 6 500 ¢ 48¢g
(3.9 Nto 63.7 N) (47 mN)
For depth measuring unit 1.5 um
For testing cycle 0.10 s
e el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GRkRlakb - YAAINUFINTOVD e -

- FYNTFUNYU - v . I/ATEDULNYU

douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2. 139 Force proving instrument ISO 376
(2. Force) (load cell or load cell with

an indicator)

Tension and compression

10 N to 500 N 0.004 0 %
1 kN to 100 kN 0.002 0 %
Strain measuring system Direct measurement
2.0 mV/V 0.000 025 mV/V technique
5.0 mV/V 0.000 3 mV/V
3. nslua Mass gas flow rate comparison with flow
(3. Flow) (0.042 to 500) mg/s 0.23 % standards
by Nitrogen
(0.043 to 21 546) mg/s 0.23 %
by Dry Air
Volume gas flow rate
(2 to 24 000) cm?/min 0.23 %
by Nitrogen
2 cm?/min to 1 m*/min 0.23 %
by Dry Air
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

3. Mskva (7o)
(3. Flow (cont.))

Volume liquid flow rate/
Turbine flow meter, variable

area flow meter, Coriolis

Comparison with Piston
prover (Volumetric

method with flying start

flow meter and stop)
0.20 L/min to 1 L/min 0.10 %
1 L/min to 150 L/min 0.075 %

4. AUAU

(4. Pressure)

Absolute pressure (o), Gas
medium, pressure gauge
0.1 kPa to 10 kPa 4.4x107 X paps Or 0.13 Pa,
whichever is greater
2.0x10° X psps or 0.42 Pa,

whichever is greater

DKD-R 6-1 : 2014

> 10 kPa to 350 kPa

> 350 kPa to 1750 kPa 2.5%107 X Pabs
> 1.75 MPa to 10 MPa 2.7x10° x Pabs
> 10 MPa to 20 MPa 3.1x107 X Daps
> 20 MPa to 40 MPa 3.8x107 X Daps
> 40 MPa to 100 MPa 5.3x107 X fabs
' e i

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

4. AUAU (MD)

(4. Pressure (cont.))

Gauge pressure (pe.), Gas
medium, pressure gauge
-100 kPa to -1 kPa
> -1 kPa to 0.1 kPa

> 0.1 kPa to 10 kPa

> 10 kPa to 350 kPa

> 350 kPa to 1 750 kPa
> 1.75 MPa to 7 MPa

> 7 MPa to 10 MPa

> 10 MPa to 20 MPa

> 20 MPa to 40 MPa

> 40 MPa to 100 MPa

Gauge pressure (),

Gas medium, pressure balance
3.5 kPa to 10 kPa
> 10 kPa to 350 kPa

> 350 kPa to 1750 kPa
> 1.75 MPa to 7 MPa
> 7 MPa to 10 MPa

> 10 MPa to 20 MPa
> 20 MPa to 40 MPa

5 Pa + 3.0x10° x p.
3.0x10“x p. or 0.3 Pa,
whichever is greater
4.0 x 10°x p. or 0.12 Pa,
whichever is greater
2.0 x 10°x p. or 0.35 Pa,
whichever is greater
2.2x10° x oo
2.4x10° x oo
2.7x107 x p.
3.1x10° x o
3.4x10° x o
5.3x107 x .

0.28 Pa
1.3 x 10°x . or 0.22 Pa,
whichever is greater

1.5x107 x Pe
1.8x10° % oo
2.2x10° x s
2.7x10° X oo
3.0x10° X pe

R il

DKD-R 6-1 : 2014

EURAMET cg-3 Version 1.0
(03/2011)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NIENTNONAMNTTH d1UNNUATTIUNGRSUNAAMNTTH

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

Tususeuaudl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsmm e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
4. mueuU (s9) | Differential pressure (py) at DKD-R 6-1 : 2014
(4. Pressure (cont.)) line pressure (,Otine)y Gas
medium, pressure gauge
0 MPa to 20 MPa of Pine + 4 9 Pa + 3.7x10° X pyne +
3.2x107 x L
0 MPa to 40 MPa of fine + 04 13 Pa + 3.7x10°x Pline +
3.4x10° x py
Absolute pressure (aps), Oil DKD-R 6-1 : 2014
medium, pressure gauge
0.1 MPa to 7.1 MPa 3.0x10™X paps OF 21 Pa,
whichever is greater
> 7.1 MPa to 70 MPa 3.6x10” X Osps
> 70 MPa to 140 MPa 3.8x107 x Pabs
> 140 MPa to 200 MPa 4.1x10° x Pabs
> 200 MPa to 500 MPa 9.1x10” X Daps
Gauge pressure (pe), Oil DKD-R 6-1 : 2014
medium, pressure gauge
0.57 MPa to 7 MPa 3.0x10°x p. or 21 Pa,
whichever is greater
> 7 MPa to 70 MPa 3.6x10° x s
> 70 MPa to 140 MPa 3.8x10° X p.
> 140 MPa to 200 MPa 4.1x10° x s
> 200 MPa to 500 MPa 9.1x10° x s
lr’)//
* gnanalaluduoy (+) Aszduamnudesiuussana 95 %
= I3 a = N ~ Y
LLﬁSZLIﬂ’J']lIVTiﬂEJLUUI‘UG]’]@JLE]HEWTJ“U’]WWL?EN VAAIUAINIINVDINTAB ULV ULAL NI (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

4. AUAU (MD)

(4. Pressure (cont.))

Gauge pressure (p.), Oil
medium, pressure balance
0.57 MPa to 7 MPa 2.4x10°x pe Or 17 Pa,

whichever is greater

> 7 MPa to 70 MPa 3.2x10° X p.
> 70 MPa to 140 MPa 3.5x107 X pe
> 140 MPa to 200 MPa 3.8x10° X .
> 200 MPa to 500 MPa 9.0x10° X p.
Vacuum
0.000 13 Pa to 0.001 3 Pa 0.050 x p
> 0.001 3 Pa to 0.013 Pa 0.030 x p
> 0.013 Pa to 0.13 Pa 0.020 x p

> 0.13 Pa to 130 Pa 0.798 - 0.0285 n (p) +
0.00312 n? (p)
0.431 - 0.011 n (p)

0.0025 x p

> 130 Pa to 2 000 Pa

> 2 000 Pa to 130 000 Pa

0.13 Pa to 1 300 Pa 0.432 - 0.038 n (o) +
0.0017 \n? (p)

EURAMET cg-3 Version 1.0
(03/2011)

ISO 3567 and ISO 27893

Pressure medium: Gas (Ny)

Static expansion method/

CP-MV S1/Standard : SE
n—")/

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

5. usela
(5. Torque)

6. L@
(6. Photometry)

Torque measuring devices
0.1 N'm to 1 N'm
1 N*m to 5 kN-m

Torque transfer wrenches
1 N-m to 10 N-m
10 N-m to 1 kN-m

Torque wrench calibration
devices
1 N-m to 1 kN-m

Torque screwdriver
calibration devices
0.1 Nmto 1 N-m
1 N-m to 10 N'm

Hand torque tools
0.1 Nmto 1 N-m
1 N-m to 1 kN-m

Photometry

Luminous intensity of a tungsten

lamp
Range : 10 cd to 3 000 cd
Correlated colour
temperature: 2 000 K to
3400 K

1.5x10*
1.0x 10™

4.0 x 10*
3.0x 10

2.0x10°

3.0x 103

20x10?

1.5x 107
1.0x 107

0.66 %

DIN 51309

DAkkS-DKD-R 3-7

DAkkS-DKD-R 3-8

Based on DAkkS-DKD-R 3-8

ISO 6789

Photometric bench and
network of luminous

intensity standard lamps

g il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GRkRlakb - YAAINUFINTOVD e -

- FYNIFULNYY - o I5NTADULNYU
dautnyy ANTADUNYULLRZNITIN®
(Parameter)

(Field of Calibration)

(Calibration and Measurement Capability*)

(Calibration Method)

6. L& (919)
(6. Photometry
(cont.))

Averaged luminous intensity

of a single-packaged LED
Range: 0.10 cd to 50 cd
Geometric measurement
conditions: CIE condition A and B

Peak wavelength:

460 nm = 50 nm 33 %
525 nm + 50 nm 2.9 %
633 nm + 50 nm 2.7 %
white 2.4 %
[lluminance responsivity of a 0.70 %
photometer
Unit: A X%, V I, reading Ix*
[lluminance: 12 x to 300 (x
Correlated colour temperature:
2 000 K to 3 400 K
Illuminance responsivity of an
illuminance meter
Unit: A X% V IxY reading x!
[lluminance: 2 [x to 10 000 x 0.91 %
Illuminance: > 10 000 (x to 1.3 %

30 000 (x

Correlated colour temperature:

2 000 Kto 3 400 K
n")/

Photometric bench,
spectroradiometer and

reference lamps

Photometric bench and
network of luminous

intensity standard lamps

Photometric bench and
network of reference
photometers / tungsten

lamps

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsaﬁuaa ~— -
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. LLad (s19) Luminance responsivity of Network of reference
(6. Photometry illuminance meter photometers and
(cont.)) . ) B ..
Unit: A/lcd m™), V/(cd m™), precision apertures /
reading/(cd m™ integrating sphere source
Luminance: 0.100 0 cdm™ to 0.92 %
43 000 cd m™
Luminance of a tungsten-based Luminance meter
source

Correlated color temperature:
2 000 K to 6 500 K
Luminance: 0.100 0 cdm™ to 1.1 %

199 900 cd m™

Luminous flux of a tungsten lamp 1.1 % Integrating sphere
Range: 5 Im to 9 000 Im
Correlated colour temperature:
2 000 K to 3 400 K

Luminous flux of a tungsten lamp 0.89 % Gonio-photometer
Range: 5 Im to 9 000 Im
Correlated colour temperature:

2 000 Kto 3400 K
n—")’/

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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Tususosaan 21-LB0014 THALAND
(Certification no. 21-LB0014)
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(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Luminous flux of a linear 1.2 % Integrating sphere
(6. Photometry fluorescent lamp
(cont.)

Range: 800 lm to 4 000 m
Correlated colour temperature:
2 600 K to 6 200 K

Luminous flux of an LED 1.2 % Gonio-photometer
Range: 5 m to 9 000 cd
Geometric measurement
conditions: full

Peak wavelength: white

Luminous flux of an LED 1.3 % Integrating sphere
Range: 5 m to 9 000 cd
Geometric spectralmeasurement
conditions: full

Peak wavelength: white

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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6. Lad (5i0) Luminous flux of a single- Integrating sphere
(6. Photometry packaged LED
(cont.)

Range: 0.1 Im to 100 Im

Geometric measurement

conditions: full
Peak wavelength: 460 nm 2.6 %
+ 50 nm
Peak wavelength: 525 nm 2.2 %
+ 50 nm
Peak wavelength: 633 nm 2.4 %
+ 50 nm

Peak wavelength: white 2.1 %

Radiometry
Responsivity, UV, broadband Reference
irradiance of a broadband spectroradiometer
radiometer

Unit: A/AW m™), VAW m?),

reading/(W m)

Wavelength range: 315 nm to

400 nm

Power level: < 20 Wm™

For HegXe source 4.4 %
Power level: < 100 Wm™
For 365 nm LED 5.1 %
e o

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Lad (5i0) Spectral radiant flux of a Gonio-spectroradiometer
(6. Photometry tungsten lamp and integrating sphere
(cont.)

Range: 0.001 W/nm to 0.07

W/nm
Geometric measurement

conditions: full

Wavelength length: 360 nm to 3.4 % to 2.8 %
395 nm

Bandwidth: 5 nm

Wavelength length: 395 nm to 2.8 % to 3.6 %
830 nm

Bandwidth: 5 nm

Relative spectral radiant flux of a
tungsten lamp
Range: 0.001 W/nm to 0.07
W/nm
Geometric measurement
conditions: full
Wavelength length: 360 nm to
395 nm
Bandwidth: 5 nm
Wavelength length: 395 nm to
830 nm

Bandwidth: 5 nm
i

32% 10 2.6 %

26 % to3.4%

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

6. e (%) Irradiance, spectral of a tungsten Double subtractive
(6. Photometry lamp monochromator/networ
(cont.)

Range: 8.1E-05 W m™?nm™ to k of spectral irradiance
1.0E+00 W m™?nm™*
Wavelength range: 250 nm to
<430 nm

Bandwidth: 5 nm

3.6 % t023% standard lamps

Range: 5.5E-05 W m?nm™* to 19%to 1.7 %
1.0E+00W m“nm™*
Wavelength range: 430 nm to
1 100 nm
Bandwidth: 5 nm

2.1% to 3.2%
(Except at 1 400 nm, the

uncertainty is 5.4%)

Range: 5.4E-03 W m?nm™ to
1.0E+00W m?*nm™*
Wavelength range: >1 100 to
1 800 nm

Bandwidth: 10 nm

Range: 6.9E-03 W m2nm " to 3.2% to 6.8%

1.0E+00W m“nm*
Wavelength range: >1 800 nm
to 2 500 nm

(Except at 1 850 nm to
1 900 nm, the

uncertainty is 8.0%)

Bandwidth: 10 nm
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

6. Lad (5i0)
(6. Photometry

(cont.)

Irradiance, spectral of a
deuterium lamp
Range: 8.1E-05 W m™? nm™ to
1.0E+00 W m™ nm™

5.3 % and higher

Double subtractive
monochromator /
network of spectral

irradiance standard

Wavelength range: 200 nm to lamps
400 nm
Bandwidth: 5 nm

Responsivity, solar, irradiance of a 3.4 % and higher Reference

secondary standard pyranometer spectroradiometer
(thermopile detector)
Unit:AAW m™), VAW m™),

reading/(W m)

Iradiance level:160 W-m™ to
520 W-m™

Wavelength range: 280 nm to
2 500 nm

Type of source:Solar simulator
(Class A based on IEC 60904-9)

Geometrical conditions:Normal

incidence using an optical

bench

Atmospheric conditions: 1.5

global air-mass (48.2° zenith

e sl

angle)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsmm e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Responsivity, averaged spectral 2.1 % and higher Reference
(6. Photometry irradiance of a phototherapy spectroradiometer

(cont.) radiometer (bilirubin light meter)

Unit:Unitless, [1]
Averaged spectral irradiance
level:1 pW-cm?nm™ to
20 uW-cm?nm’*
Spectral range: 425 nm to 475

nm or others

Type of source: Blue LED with a
nominal peak wavelength at 450

nm

Responsivity, UV, broadband 4.3 % and higher Reference

irradiance of a UV radiometer

Unit: AAW m™2), VAW m?), [1]
Wavelength range: 220 nm to
280 nm

Irradiance level: <= 20 W m™

spectroradiometer

Type of source: low pressure

Hg/amalgam discharge lamp

e sl

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. e (%) Responsivity, UV, broadband 5.0 % to 6.3 % Reference
(6. Photometry radiant exposure of a UV (depending on DUT, spectroradiometer with
(cont.)) . . .
radiometer exposure time, and calibrated stop watch
Unit:Unitless, [1] irradiance level)

Wavelength range: 315 nm to
400 nm

Irradiance level: 2 W m™to 40
W m™

Exposure time: 30 s t0120 s

Type of source:Medium-pressure

Hg(Xe) discharge lamp

Responsivity, UV, broadband 5.5% to 6.8 % Reference

radiant exposure of a UV (depending on DUT, spectroradiometer with
radiometer exposure time, and calibrated stop watch
Unit:Unitless, [1] irradiance level)

Wavelength range: 280 nm to

400 nm

Iradiance level: 5 W m™to 40

W m™

Exposure time: 30 s to180 s
Type of source: High-pressure Hg

discharge lamp

e sl

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Responsivity, spectral, irradiance Network of spectral
(6. Photometry of spectroradiometer irradiance standard
(cont.) . 2, -1
Unit: count/(W m™~nm™) or lamps
reading/(W.m?nm™)
Wavelength range: 200 nm to 3.1 % and higher

< 400 nm
Bandwidth: > 0.1 nm
Power level: < 3.6E-03

Wm“nm™*
Responsivity, spectral, irradiance Network of spectral
of spectroradiometer (cont.) iradiance standard
Unit: count/(W m?nm™) or lamps

reading/(W.m?nm™)
Wavelength range: 400 nm to 2.6 % and higher
<1100 nm
Bandwidth: > 0.1 nm
Power level: < 2.2E-01 Wm™“nm’*

Wavelength range: > 1 100 nm 2.8 % and higher
to 1 700 nm
Bandwidth: >0.1 nm

Power level: < 1.3E-01 Wm?nm’™

e sl

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)

Wif 19/183



eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)

atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GRKII b ~ %mmmmmsaﬁuaq e ~

- F1YNITEDULNYU - v . 0NTEDUNYU

ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Correlated color temperature of 13 K Spectroradiometer and
(6. Photometry a tungsten lamp (photometric bench) photometric bench/

(cont.)

Range: 2 600 K to 3 200 K 19K integrating sphere

(integrating sphere)

Correlated color temperature of a 14 Kto 33K Spectroradiometer and
discharge lamp/LED (photometric bench) photometric bench/
23 Kto 79 K integrating sphere

Range: 2 600 K to 7500 K
(integrating sphere)

Correlated color temperature 13K Spectroradiometer
response of a color temperature
meter

Color temperature range: 2 600 K
to 3 200 K

Type of source: tungsten source

Correlated color temperature 25 Kto 133K Spectroradiometer
response of a color temperature
meter

Color temperature range: 2 600 K
to 10 000 K

Type of source: spectrally tunable

LED source

e sl

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)

Wifi 20/183



eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

atun 11
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
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(Calibration and Measurement Capability*)

6. L& (¢19)
(6. Photometry
(cont.)

Emitted color of a general source
Color space: (x,y), (u,v), (U",v’)
Bandwidth: 1 nm, 5 nm

Type of source: tungsten lamp

Emitted color/\ of a general
source

Color space: (x,y), (u,v), (U",v’)
Bandwidth: 1 nm, 5 nm

Type of source: discharge lamp,
LED

Chromaticity response of a
colorimeter

Type of source: tungsten source

Chromaticity response of a

colorimeter

LED source

Spectrophotometry
Haze of general material
Range: 0 % to 30 %
Specification standard used:
Wavelength range: 380 nm to
780 nm

Bandwidth: 2 nm 5>

Type of source: spectrally tunable

0.001

0.002

0.001

0.002

0.20 %

Spectroradiometer and
photometric bench/

integrating sphere

Spectroradiometer

Spectroradiometer

ASTM D1003 Procedure B/
Integrating sphere

spectrophotometer

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Wavelength, transmitting of Spectrophotometer
(6. Photometry spectrally-selective transmitting

(cont.)) .
material

Wavelength range: 200 nm to
700 nm 0.19 nm
Bandwidth: 0.1 nm to 10 nm

Wavelength range: >700 nm to 0.57 nm

2 500 nm

Bandwidth: 0.1 nm to 10 nm
Wavelength, reflecting of Spectrophotometer with
spectrally-selective reflecting reflectance accessory
material
Wavelength range: 200 nm to 0.19:nm
700 nm

Bandwidth: 0.1 nm to 10 nm

Wavelength range: >700 nm to 0.57 nm
2 500 nm

Bandwidth: 0.1 nm to 10 nm
i ooal

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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6. Wad (9) Transmittance, regular, spectral of Spectrophotometer
(6. Photometry spectrally-neutral material

(cont.)) ” .
Specific measurement condition:

Geometry: 0°/0°
Wavelength range: 200 nm to

860 nm
Bandwidth: 1 nm
Range: 0.00 to 0.10 0.012exp(-0.0515(11£200))
+0.029
W = wavelength in nm
(1.5 t0 0.29) %T
Range: 0.10 to 0.20 4.9exp(-0.0525(114200)) +
1.2
W = wavelength in nm
(6.1 to 1.2)%
Range: 0.20 to 0.65 2.5exp(-0.0515(114200)) +
0.86
W= wavelength in nm
(3.4 to 0.86)%
Range: 0.65 to 1.00 2.0exp(-0.0515(14£200))

+0.74
W= wavelength in nm

(2.7 t0 0.74)%
e ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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GRKII b ~ %mmmmsaﬁuaa e ~

- F1YNITEDULNYU - v . 0NTEDUNYU

dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Transmittance, regular, spectral of Spectrophotometer
(6. Photometry spectrally-neutral material

(cont.)) ” .
Specific measurement condition:

Geometry: 0°/0°

Wavelength range: >860 nm to

1 800 nm
Bandwidth: 1 nm to 20 nm
Range: 0.00 to 0.10 0.0026
Range: 0.10 to 0.20 1.0 %
Range: 0.20 to 0.65 0.84 %
Range: 0.65 to 1.00 0.69 %

Wavelength range: >1 800 nm to

2 500 nm
Bandwidth: 1 nm to 20 nm
Range: 0.00 to 0.10 0.0049
Range: 0.10 to 0.20 1.6 %
Range: 0.20 to 0.65 1.3 %
Range: 0.65 to 1.00 0.85 %

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Reflectance, diffuse, spectral of Integrating sphere
(6. Photometry spectrally-neutral material spectrophotometer
(cont.)

Specific measurement condition:
Geometry: 8°/de

Wavelength range: 380 nm to
400 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0003
Range: 0.10 to 0.30 241022 %
Range: 0.30 to 1.00 1.8to 1.6 %
Wavelength range: 405 nm to
460 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.10 to 0.30 1.5t01.4 %
Range: 0.30 to 1.00 0.92 to 0.86 %
Wavelength range: 465 nm to
780 nm
Bandwidth: 2 nm
Range: 0.10 to 0.30 13t01.2%
Range: 0.30 to 1.00 0.66 to 0.63 %
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Reflectance, total hemispherical, Integrating sphere
(6. Photometry spectral of spectrally-neutral spectrophotometer

(cont.)) .
material

Specific measurement condition:
Geometry: 8°/di
Wavelength range: 380 nm to
400 nm
Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.003 0
Range: 0.10 to 0.20 3.6 % to 3.5 %
Range: 0.20 to 0.30 20%to 1.9 %
Range: 0.30 to 1.00 1.7% to 1.5 %
Wavelength range: 405 nm to
460 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0020

Range: 0.10 to 0.20 2.9 %

Range: 0.20 to 0.30 1.3%to 1.2 %

Range: 0.30 to 1.00 0.89 % to 0.86 %
e

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Reflectance, total hemispherical, Integrating sphere
(6. Photometry spectral of spectrally-neutral spectrophotometer

(cont.)) .
material

Specific measurement condition:
Geometry: 8°/di (cont.)
Wavelength range: 465 nm to
780 nm
Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0017 to 0.0022
Range: 0.10 to 0.20 32 % to 1.6 %
Range: 0.20 to 0.30 11%to1.2%
Range: 0.30 to 1.00 0.70 % to 0.68 %
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Colour, surface, x); Y of general Integrating sphere
(6. Photometry material spectrophotometer

(cont.)) ” .
Specific measurement condition:

Geometry: 8°/di, 8°/de

Standard Observer: 2° or 10°
[luminant: A, C, D65

Type of material: Non-fluorescent
Range: ¥=0 to ¥=100

Colour: all colour excluding 0.01 + 0.0058Y
mid-grey and black (0.04 to 0.52)
Colour: dark-grey 0.90
Colour: black 1.6
Range: x=0 to x=0.9
Colour: white to mid-grey 0.0001 to 0.0003
Colour: dark-grey 0.0009
Colour: black 0.0016
Colour: red 0.0001 to 0.0005
Colour: orange 0.0001 to 0.0002
Colour: yellow 0.0002 to 0.0003
Colour: green 0.0002 to 0.0003
Colour: blue 0.0002 to 0.0004
v

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Colour, surface, x); Y of general Integrating sphere
(6. Photometry material spectrophotometer

(cont.) -
Specific measurement (cont.)

condition: Geometry: 8°/di, 8°/de
Standard Observer: 2° or 10°
[luminant: A, C, D65

Type of material: Non-fluorescent

Range: y=0 to »=0.9

Colour: white to mid-grey 0.0002 to 0.0004
Colour: dark-grey 0.0008 to 0.0014
Colour: black 0.0013 to 0.0022
Colour: red 0.0001 to 0.0004
Colour: orange 0.0001 to 0.0002
Colour: yellow 0.0001 to 0.0003
Colour: green 0.0001 to 0.0005
Colour: blue 0.0002 to 0.0005

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Colour, surface, L*a*6* of general Integrating sphere
(6. Photometry material spectrophotometer

(cont.)) ” .
Specific measurement condition:

Geometry: 8°/di, 8°/de

Standard Observer: 2° or 10°
[luminant: A, C, D65

Type of material: Non-fluorescent
Range: L*=0 to L*=100

Colour: all colour excluding 0.046 + 0.0018L*
mid-grey and black (0.10 to 0.22)
Colour: dark-grey 0.33
Colour: black 0.42
Range: a*-200 to a*=+200
Colour: white to mid-grey 0.04 to 0.13
Colour: dark-grey 0.22 to 0.29
Colour: black 0.31 to 0.40
Colour: red 0.08 to 0.16
Colour: orange 0.07 to 0.08
Colour: yellow 0.06 to 0.10
Colour: green 0.06 to 0.08
Colour: blue 0.05to 0.14
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. Wad (9) Colour, surface, L*a*6* of general Integrating sphere
(6. Photometry material spectrophotometer

(cont.) -
Specific measurement (cont.)

condition: Geometry: 8°/di, 8°/de

Standard Observer: 2° or 10°

[luminant: A, C, D65

Type of material: Non-fluorescent
Range: 6*=-200 to 6*=+200

Colour: white to mid-grey 0.07 to 0.13
Colour: dark-grey 0.30 to 0.31
Colour: black 0.35t0 0.36
Colour: red 0.12 to 0.19
Colour: orange 0.08 to 0.10
Colour: yellow 0.09 to 0.15
Colour: green 0.10to 0.13
Colour: blue 0.10 to 0.15
T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. La (58) Colour, transmitted, x,y; ¥ of Spectrophotometer
(6. Photometry general material
(cont.)

Specific measurement condition:
Geometry: 0°/0°

Standard Observer: 2° or 10°
[luminant: A, C, D65

Type of material: Non-fluorescent

Range: ¥=0 to ¥=100 0.22 + 0.0024 Y
(0.23 to0 0.43)
Range: x=0 to x=0.9 0.0364exp(-0.297(£,-2.09))
+ 0.0009

E= sgrt(sumsg(x,y, V)
(0.037 to 0.0009)
Range: y=0 to »=0.9 Usbs = 0.0092exp(-
0.222(£,-4.91)) + 0.0005
£, = sqrt(sumsq(x,y, X))

(0.010 to 0.0005)
g ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. La (58) Colour, transmitted, L *a*b* of Spectrophotometer
(6. Photometry general material
(cont.)

Specific measurement condition:
Geometry: 0°/0°

Standard Observer: 2° or 10°
[luminant: A, C, D65

Type of material: Non-fluorescent

Range: L*=0 to L*=100 1.01exp(-0.060(L *15.26))
+0.18
(1.2 t0 0.19)
Range: a*=-200 to a*+200
Colour: grey, amber, light pink 0.076 to 0.11
Colour: red 0.25to 2.4
Colour: orange 0.20 to 0.30
Colour: yellow 0.14 to 0.24
Colour: yellowish-green 0.10 to 0.15
Colour: green 0.60 to 0.75
Colour: dark-green 1.0to 1.5
Colour: cyan 0.11 to 0.19
Colour: blue 0.12 to 0.20
Colour: dark-blue 35t0 6.6
T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
6. La (58) Colour, transmitted, L *a*b* of Spectrophotometer
(6. Photometry general material
(cont.)

Specific measurement condition:

Geometry: 0°/0°

Standard Observer: 2° or 10°

[luminant: A, C, D65

Type of material: Non-fluorescent
Range: 6*=-200 to 6*=+200

Colour: grey, amber, light pink 0.09 to 0.17
Colour: red 1.4t0 3.2
Colour: orange 3.1t03.2
Colour: yellow 1.0 to 3.5
Colour: yellowish-green 0.25 to 0.65
Colour: green 0.38 to 0.55
Colour: dark-green 1.1to 2.6
Colour: cyan 0.12 to 0.26
Colour: blue 0.14 to 0.16
Colour: dark-blue 1.8t0 3.2
Luminous Transmittance of a Spectrophotometer

transmitting materials
Geometry : 0°/0°

Wavelength range : 380 nm to 0.68 %

830 nm

Bandwidth: 1 nm
ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. Tl DC high voltage divider Comparison with
(7. Electrical) -10 kV to 100 kv reference system
DC high voltage ratio
5x10%to 1 x 107 30 x 10°
DC high voltage source
-10 kV to 100 kV 30 pv/v
DC high voltage meter
-10 kV to 100 kV 30 uV/V

Voltage transformer
Input voltage 1.3 kV to 40 kV
® 50 Hz and 60 Hz

Ratio error

0 to 0.02 0.015 %
Phase displacement

0 min to 20 min 0.30 min

il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Current transformer Comparison with
(7. Electrical (cont) | |npyt current 0.05 A to 1 800 A reference system
@ 50 Hz and 60 Hz
Ratio error
0 to 0.02 0.015 %
Phase displacement
0 min to 90 min 0.30 min
AC peak voltage responding Comparison with
measuring system, AC peak reference measuring
voltmeter and AC voltage system according to
source IEC 60060-2
AC high voltage Peak value
@ 50 Hz
10 kV to 200 kV 0.2 %

RMS voltage responding
measuring system, AC
voltmeter and AC voltage
source
AC high voltage RMS value
@ 50 Hz
10 kV to 200 kV 0.2 %

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂﬂﬂﬂ’m’liﬂ%@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Lightning impulse voltage Comparison with
(7. Electrical (cont) - |measuring system and reference measuring
impulse divider system according to
Maximum voltage 500 kV IEC 60060-2
Scale factor
100 to 100 000 1.0 %
Front time
0.84 us to 1.56 us 3.0 %
Time to half value
40 us to 60 us 3.0 %

Switching impulse voltage
measuring system and
impulse divider

Maximum voltage 400 kV

Scale factor

100 to 100 000 1.0 %
Time to peak
200 us to 300 us 3.0 %
Time to half value
1 000 us to 4 000 us 3.0 %
T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

7. Wi (@)

(7. Electrical (cont.))

Partial discharge calibrator
Apparent charge

1 pCto 10 pC

> 10 pC to 1 000 pC

AC Power and Energy (Source)
AC Power : 0 W to 100 kW
Measurement conditions
Voltage : 1 V to 1000 V
Current : 0.01 A to 100 A
Power Factor : 1 to 0,
Inductive or Capacitive
Phase Angle : -90 degree to
90 degree
Frequency: 45 Hz to 65 Hz
AC Voltage : 1V to 1000 V
Frequency: 45 Hz to 65 Hz
AC Current : 0.01 A to 100 A
Frequency: 45 Hz to 65 Hz

0.2 pC
2.0 %

55 LW/VA

0.0014 degree

35 PV

40 pA/A

Comparison with reference
partial discharge
calibrator according to
I[EC 60270/ADM 1

Digital Sampling

Technique

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Current and Voltage Waveform Digital Sampling

Voltage : 1 Vto 1 000 V a5 uv/Nv

Measurement conditions
Fundamental Frequency :
45 Hz to 65 Hz (1st order)
Harmonic Amplitude :
(0.1 % to 25 %) of
Fundamental
Harmonic Order : 0, 2™ to
100"
Harmonic Frequency : DC to
6 kHz

Current : 0.01 A to 100 A 50 pA/A Digital Sampling
Measurement conditions Technique
Fundamental Frequency :
45 Hz to 65 Hz (1st order)
Harmonic Amplitude :
(0.1 % to 25 %) of
Fundamental
Harmonic Order : 0, 2™ to
100"
Harmonic Frequency : DC to

6 kHz
T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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GRKII b ~ %m'mmzmaﬁuaa e ~

- F1YNITEDULNYU - v . 0NTEDUNYU

dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (sie) AC Power and Energy (Meter) Direct Measurement
(7. Electrical (cont) | Sjngle phase active power : 60 UW/VA to Technique

0 W to 80 kW 190 pwW/VA

Measurement Conditions:
Voltage: 15V to 1000 V
Current: 0.1 Ato 80 A
Power factor (PF): 1 to 0,
Inductive or Capacitive

Frequency: 45 Hz to 65 Hz

Single phase reactive power :
0 var to 80 kvar 60 pvar/VA to
Measurement Conditions: 190 pvar/VA

Voltage: 15V to 1 000 V
Current: 0.1 Ato 80 A
Reactive Power factor (QF) : 1
to 0, Inductive or Capacitive

Frequency: 45 Hz to 65 Hz

Three Phase Active Power :
0 W to 240 kW 60 yW/VA to
Measurement Conditions: 190 pwW/VA
Voltage: 15V to 1 000 V
Current: 0.1 Ato 80 A
Power factor (PF): 1 to O,

Inductive or Capacitive
Frequency : 45 Hz to 65 Hz >

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC Power and Energy (Meter) Direct Measurement
(7. Electrical (cont) | Three phase Reactive Power : 60 pvar/VA to Technique

0 var to 240 kvar 190 pvar/VA

Measurement Conditions:
Voltage: 15V to 1 000 V
Current: 0.1 Ato 80 A
Reactive Power factor (QF) : 1
to 0, Inductive or Capacitive
Frequency: 45 Hz to 65 Hz

Single Phase Active Power :

0 W to 100 kW 135 yW/VA to
Measurement Conditions: 215 pW/VA
Voltage: 15V to 1 000 V
Current : 80 Ato 100 A
Power factor (PF): 1 to 0,
Inductive or Capacitive
Frequency : 45 Hz to 65 Hz

Three Phase Active Power :

0 W to 300 kW 135 yW/VA to
Measurement Conditions: 215 pwW/VA
Voltage: 15V to 1000 V
Current : 80 A to 100 A
Power factor (PF): 1 to 0,
Inductive or Capacitive

Frequency : 45 Hz to 65 Hz
il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsaﬁuaa e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC Power and Energy (Meter) Direct Comparison
(7. Electrical (cont) | Sjngle Phase Active Energy : Measurement Technique
0.6525 Ws to 4800000 Ws 60 pWs/VAs to
Measurement Conditions: 200 pWs/VAs

Voltage: 15V to 1000 V
Current: 0.1 Ato 80 A
Power factor (PF): 1 to 0.087,
Inductive or Capacitive
Frequency : 45 Hz to 65 Hz

Measuring Time : 5 s to 60 s

Single Phase Reactive Energy :

0.6525 vars to 4800000 vars
Measurement Conditions: 60 pvars/VAs to
Voltage: 15 V to 1000 V 200 pvars/VAs
Current: 0.1 Ato 80 A
Power factor (QF): 1 to 0.087,
Inductive or Capacitive
Frequency : 45 Hz to 65 Hz

Measuring Time : 5 s to 60 s

i ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC Power and Energy (Meter) Direct Comparison
(7. Electrical (cont) | Three Phase Active Energy : Measurement Technique

60 pWs/VAs to
200 uWs/VAs

1.9575 Ws to 14400000 Ws
Measurement Conditions:
Voltage: 15V to 1 000 V
Current: 0.1 Ato 80 A
Power factor (PF): 1 to 0.087,
Inductive or Capacitive
Frequency : 45 Hz to 65 Hz

Measuring time : 5 s to 60 s

Three Phase Reactive Energy :

1.9575 vars to 14400000 vars 60 pvars/VAs to
Measurement Conditions: 200 pvars/VAs
Voltage: 15 V to 1000 V
Current: 0.1 Ato 80 A
Power factor (QF): 1 to 0.087,
Inductive or Capacitive
Frequency : 45 Hz to 65 Hz

Measuring Time : 5 s to 60 s

i ocal

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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. 21-LB0014)
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GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC Power and Energy (Meter) Direct Measurement

(7. Electrical (cont.))

Single Phase Active Energy :
0.0625 Wh to 500 kWh
Measurement Conditions:
Voltage: 15V to 1 000 V
0.1 Ato50 A
Power factor (PF): 1 to 0.5,

Inductive or Capacitive

100 pWh/Wh to
160 yWh/Wh
@10 hours

Current :

Frequency : 45 Hz to 65 Hz
Measuring Time : 300 seconds

to 10 hours

Single Phase Reactive Energy :

0.0625 varh to 500 kvarh
Measurement Conditions:
Voltage: 15V to 1 000 V
Current: 0.1 Ato 50 A
Power factor (QF): 1 to 0.5,

Inductive or Capacitive

100 pvarh/varh to
160 pvarh/varh
@10 hours

Frequency : 45 Hz to 65 Hz
Measuring Time : 300 seconds
to 10 hours

Technique (Integration)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

7. Wil (@)

(7. Electrical (cont.))

AC Power and Energy (Meter)
Three Phase Active Energy :
0.1875 Wh to 1500 kWh

Measurement Conditions:
Voltage: 15V to 1000 V
Current: 0.1 Ato 50 A
Power factor (PF): 1 to 0.5,

Inductive or Capacitive

100 pWh/Wh to
160 yWh/Wh
@10 hours

Frequency : 45 Hz to 65 Hz
Measuring Time : 300 seconds
to 10 hours

Three Phase Reactive Energy :

0.1875 varh to 1500 kvarh
Measurement Conditions:
Voltage: 15 V to 1000 V
Current: 0.1 Ato 50 A
Power factor (QF): 1 to 0.5,

Inductive or Capacitive

100 pvarh/varh to
160 pvarh/varh
@10 hours

Frequency : 45 Hz to 65 Hz
Measuring time : 300 seconds

to 10 hours
R i

Direct Measurement

Technique (Integration)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

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

7. il (si9) AC Power and Energy (Meter)
(7. Electrical (cont) | AC Voltage : 1 Vto 1 000 V 0.050 mV/V to 0.35 mV/V | Direct Measurement
Frequency : 16 Hz to 850 Hz Technique

AC Current: 0.01 Ato 80 A
Measurement Conditions: 0.065 mA/A to 0.65 mA/A
AC Current: 0.01 Ato 20 A
Frequency: 16 Hz to 850 Hz
AC Current: > 20 A to 80 A
Frequency: 40 Hz to 850 Hz

Current and Voltage Waveform 50 pV/V to 85 puv/v Direct Measurement
(Meter) Technique
Harmonics Voltage (Total RMS) :
10 V to 1008 V
Measurement Conditions:
Fundamental Frequency: 45
Hz to 65 Hz
Harmonic Amplitude: (0.1 %
to 20 %) of fundamental
Harmonic Phase angle : 0
degree
Harmonic Frequency: DC
to 6 kHz

Harmonic Order : up to 99

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

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

7. il (si9) Current and Voltage Waveform

(7. Electrical (cont)  (Meter) Direct Measurement
Harmonics Current (Total RMS) : 70 uA/A to 160 pA/A Technique
0.1Ato80A

Measurement Conditions:
Total RMS : 0.1 Ato 21 A
Fundamental Frequency: 45
Hz to 65 Hz

Harmonic Amplitude: (0.1 %
to 20 %) of fundamental
Harmonic Phase Angle : 0
degree

Harmonic Frequency: DC to
6 kHz

Harmonic Order : up to 99"

Total RMS : >20 A to 80 A
Fundamental Frequency: 45
Hz to 65 Hz

Harmonic Amplitude: (0.1 %
to 20 %) of fundamental
Harmonic Phase Angle : 0
degree

Harmonic Frequency : up to
6 kHz

Harmonic Order : 2" to 99

i ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Current and Voltage Waveform Direct Measurement
(7. Electrical (COﬂt.)) (Me‘ter) Techrnque

Flicker Severity Pst for Voltage : 1 0.3 %

Voltage Setting :

220 V to 240 V@ 50 Hz

115V to 125V @ 60 Hz
Shape of Modulation Envelope:
Rectangular, Square, Sinusoidal
Modulation units:
: Frequency: 0.5 Hz to 40 Hz
: Changes per minute: 1.0 CPM
to 4800 CPM
See [EC61000-4-15

AC Power and Energy (Meter) 55 pW/VA to 205 pW/VA | Comparison
Single Phase Active Power : 0 W Measurement Technique
to 38.4 kW

240 V with 0.005 A, 0.01 A, 0.02
A, 0.05A 0.1 A 0.2A 0.25A,
05A 1A 2A,5A 10A, 20 A
50 A, 80 A, 100 A and 160 A
5A with 60V, 63.5V, 120V,
240 V and 480 V

Frequency : 45 Hz to 65 Hz
Power Factor (PF): 1, 0.5, 0

(Inductive, capacitive)

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19l (sip) Phase (Meter) Direct Measurement
(7. Electrical (cont)) | phase Angle : 0.000 degree to 0.006 degree to Technique

360.000 degree or + 180.000 0.10 degree

degree
Amplitude 0.05 V to 120 V
Frequency : 10 Hz to 100 kHz

DC Power (Meter)

Power : 0.01 mW to 20 kW 0.085 mW/W to Direct Measurement
Measurement Conditions : 0.85 mW/W Technique
Voltage : 0.01 V to 1 000 V
Current : 0.001 Ato 20 A

Power : 200 W to 100 kW 0.16 mW/W to 0.33
Measurement Conditions : mW/W
Voltage : 10 Vto 1 000 V
Current : 20 Ato 100 A

Voltage : 0.01 Vto 1 000 V 0.010 mV/V to 0.095 mV/V
Current : 0.001 A to 100 A 0.085 mA/A to 0.85 mA/A
i ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂﬂwﬂ’lw’liﬂ%@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Laser power meter
(7. Electrical (cont)) | \Wavelength : 488 nm, 515 nm Comparison with
1 mW to 20 mW 0.50 % laser calorimeter
Wavelength : 633 nm
50 pW to <1 mW 0.60 %
1 mW to 20 mW 0.50 %
Wavelength : 1 310 nm band
50 uyW to < 1 mW 0.60 %
1 mW to 3 mW 0.50 %
Wavelength : 1 550 nm band
50 uW to < 1 mW 0.60 %
1 mW to 10 mW 0.50 %
Wavelength : 10.6 um band Substitution with monitor
100 mW to 10 W 2.0 % or beam splitter method
Fiber optic power meter Comparison with laser
Wavelength : 1 310 nm band calorimeter
10 pW to < 50 pWw 1.2 %
50 uW to < 100 pW 0.80 %
100 uW to < 1 mW 0.70 %
1 mW to 3 mW 0.60 %
T i
* aauldutueu (+) Nsgauanudadulseun 95 %
wazianuninedulumuenansivnisiies InAuENIsavINSERUTIBULAYNTIA (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaowd O 4aasn O ndewd O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ YAAINUFINTOVD e -
- F1YNTABULVIYU - - IONTEDUIBU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Fiber optic power meter (cont.) Comparison with laser
(7. Electrical (cont) | Wavelength : 1 550 nm band calorimeter
10 YW to < 50 yW 1.2 %
50 uW to < 100 uW 0.80 %
100 pW to < 1 mW 0.70 %
1 mW to 3 mW 0.60 %
Wavelength : 1 625 nm band
10 uW to < 50 pWw 1.2%
50 pW to < 100 pW 0.80 %
100 W to < 1 mW 0.70 %
1 mWto 3 mW 0.60 %
Laser energy meter Substitution with monitor
Wavelength : or beam splitter method
532 nm to 1 064 nm
1 mJto 100 mJ 2.4 %
Average pulse power for laser
energy meter
Wavelength :
532 nm to 1 064 nm
100 mWto 1 W 2.4 %
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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Wif 51/183



eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference reference ac-dc voltage
2mvVv transfer standard
10 Hz 0.15 mV/V
20 Hz 0.14 mV/V
30 Hz to 40 Hz 0.13 mV/V
55 Hz to 70 kHz 0.12 mV/V
100 kHz 0.13 mV/V
200 kHz to 300 kHz 0.14 mV/V
500 kHz 0.15 mV/V
700 kHz 0.18 mV/V
800 kHz 0.19 mV/V
1 MHz 0.22 mV/V
6 mV
10 Hz 0.11 mV/V
20 Hz to 40 Hz 90 pVv/vV
55 Hz to 50 kHz 70 v/ vV
70 kHz to 100 kHz 75 uv/Nv
200 kHz to 300 kHz 80 pv/v
500 kHz 0.12 mV/V
700 kHz to 1 MHz 0.13 mV/V
e el
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
LLﬁSZLIﬂ'J']lMlI']EJLUUVLUW’]QJLE]ﬂﬂ'TTJSU’m'ﬁﬁ@Q UYAAINUAIUITOVDINTABULNYUKAL NN (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
10 mV voltage transfer standard
10 Hz a6 pV/V
20 Hz to 30 Hz a2 yv/N
40 Hz to 50 kHz 38 uv/v
70 kHz to 100 kHz 46 uv/v
200 kHz 58 VAV
300 kHz 62 uV/ NV
500 kHz to 700 kHz 0.11 mV/V
800 kHz to 1 MHz 0.12 mV/V
20 mV
10 Hz 40 pV/v
20 Hz to 50 kHz 35 uv/v
70 kHz to 100 kHz 42 uv/N
200 kHz 49 PNV
300 kHz 55 VAV
500 kHz 92 VNNV
700 kHz 95 uv/ v
800 kHz to 1 MHz 0.11 mV/V
e il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
30 mV voltage transfer standard
10 Hz 41 uv/v
20 Hz to 50 kHz 36 uV/V
70 kHz to 100 kHz 52 uv/vV
200 kHz 64 LV/V
300 kHz 68 uVv/Vv
500 kHz to 700 kHz 0.12 mV/V
800 kHz to 1 MHz 0.13 mV/V
60 mV
10 Hz 38 uv/ vV
20 Hz to 50 kHz 28 uv/vV
70 kHz to 100 kHz 38 pv/vV
200 kHz to 300 kHz 46 uv/ v
500 kHz to 700 kHz 80 pv/v
800 kHz 81 PV
1 MHz 86 uV/V
100 mV
10 Hz to 20 Hz 20 puv/vV
30 Hz 16 pV/V
40 Hz 14 LN
55 Hz to 300 Hz 12 uv/v
400 Hz to 30 kHz 11 VNV
T
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
100 mV (cont.) voltage transfer standard
50 kHz to 70 kHz 12 pv/ v
100 kHz 13 WV
200 kHz to 300 kHz 20 pVv/v
500 kHz 30 v/ v
700 kHz 41 puN
800 kHz 45 uv/Nv
1 MHz 49 PV
200 mV
10 Hz to 20 Hz 17 v/ v
30 Hz to 40 Hz 14 uv/NV
55 Hz to 300 Hz 13 uv/v
400 Hz to 70 kHz 11 pv/v
100 kHz 12 uv/V
200 kHz to 300 kHz 20 puv/vV
500 kHz 30 uv/ v
700 kHz 41 uv/v
800 kHz 46 uv/v
1 MHz 49 pv/v
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
300 mV to 700 mV voltage transfer standard
10 Hz to 20 Hz 16 uv/v
30 Hz to 40 Hz 15 uv/v
55 Hz to 300 Hz 14 pv/v
400 Hz to 70 kHz 11 pv/v
100 kHz 13 VAV
200 kHz to 300 kHz 20 pVv/vV
500 kHz 28 LV
700 kHz to 800 kHz 39 pv/ v
1 MHz 42 uv/N
1Vto20V
10 Hz to 20 Hz 12 uv/v
30 Hz 11 pv/v
40 Hz 9.0 LWV
55 Hz to 100kHz 8.0 pv/ v
200 kHz to 300 kHz 9.0 uv/v
500 kHz to 700 kHz 14 uv/v
800 kHz 18 pv/v
1 MHz 19 uv/v
il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC voltage transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
30Vto70V voltage transfer standard
10 Hz to 20 Hz 14 uv/N
30 Hz 13 uv/v
40 Hz 12 uv/v
55 Hz to 50 kHz 11 pv/v
70 kHz 13 pv/v
100 kHz 18 uv/v
100 V to 200 V
10 Hz to 20 Hz 15 pv/v
30 Hz 14 uv/v
40 Hz 13 uv/v
55 Hz to 50 kHz 12 pv/v
70 kHz 16 pv/v
100 kHz 20 pv/v
300 Vto 1 000V
10 Hz 20 uVv/vV
20 Hz to 30 Hz 19 uv/v
40 Hz 18 uv/v
55 Hz to 50 kHz 17 pv/v
70 kHz 22 uV/N
100 kHz 35 uv/v
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
LLﬁ%Nﬂ?W@JWNWSLUﬁLUW’mLaﬂﬂqﬁﬁlsﬁ’mqﬂﬁaﬂ UYAAINUAIUITOVDINTABULNYUKAL NN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical (cont)  |calibrator reference AC-DC
10 mV voltage transfer standard
10 Hz to 20 Hz 93 vV
30 Hz to 10 kHz 80 uv/VvV
20 Hz to 70 kHz 93 uv/v
100 kHz 0.11 mV/V
200 kHz to 300 kHz 0.27 mV/V
500 kHz 0.28 mV/V
700 kHz to 800 kHz 0.32 mV/V
1 MHz 0.34 mV/V
20 mV
10 Hz 82 LV/V
20 Hz 69 PV
30 Hz to 10 kHz 61 uv/ Vv
20kHz to 70 kHz 69 pv/V
100 kHz 80 pv/v
200 kHz to 300 kHz 0.26 mV/V
500 kHz 0.27 mV/V
700 kHz to 800 kHz 0.29 mV/V
1 MHz 0.31 mV/V
e el
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical (cont)  |Calibrator (cont.) reference AC-DC
60 mV voltage transfer standard
10 Hz 71 UV
20 Hz to 300 Hz 53 uv/vV
400 Hz to 10 kHz 45 uv/v
20 kHz to 70 kHz 53 uv/v
100 kHz 61 PV
200 kHz to 300 kHz 0.24 mV/V
500 kHz 0.25 mV/V
700 kHz to 800 kHz 0.27 mV/V
1 MHz 0.28 mV/V
100 mV, 200 mV
10 Hz 45 PV
20 Hz to 300 Hz 34 uv/NV
400 Hz to 10 kHz 29 uv/V
20 kHz to 70 kHz 34 uV/NV
100 kHz a7 uv/Nv
200 kHz to 500 kHz 0.24 mV/V
700 kHz to 800 kHz 0.25 mV/V
1 MHz 0.26 mV/V
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with

(7. Electrical (cont.))

Calibrator (cont.)
300 mV to 500 mV

10 Hz to 300 Hz 23 uV/V
400 Hz to 10 kHz 20 pv/ vV
20 kHz to 100 kHz 21 yv/V
200kHz to 300 kHz 32 uv/v
500 kHz to 1 MHz 0.23 mV/V
600 mV to 700 mV
10 Hz to 300 Hz 21 uv/v
400 Hz to 70 kHz 20 uv/v
100 kHz 31 pv/v
200 kHz to 1 MHz 0.23 mV/V
1Vto2V
10 Hz to 70 kHz 20 pVv/v
100 kHz 26 UV/NV
200 kHz to 300 kHz 61 uv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V
il

reference AC-DC

voltage transfer standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DNIARILATUN 15 AueIeu 2565 d93un 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaowd O 4aasn O ndewd O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- F1YNITEDULNYU - v . I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical (cont)  |Calibrator (cont.) reference AC-DC
3VtodV voltage transfer standard
10 Hz to 300 Hz 19 pv/v
400 Hz to 70 kHz 18 pv/v
100 kHz 29 uv/NV
200 kHz to 300 kHz 61 pv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V
5Vto6V
10 Hz to 70 kHz 18 uv/v
100 kHz 28 uVv/V
200 kHz to 300 kHz 60 uv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V
7V
10 Hz to 70 kHz 18 uv/v
100 kHz 26 pV/NV
200 kHz to 300 kHz 61 pv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V
>
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
a < a = a ~ Y
LLﬁgllﬂ'J']ll‘VTll']EJLUUVLUW’]QJLE]ﬂﬂTTJSU’m'ﬁLﬁEN VAAIUAINIINVDINTAB ULV ULAL NI (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FNYNTRDULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical (cont)  |Calibrator (cont.) reference AC-DC
10V voltage transfer standard
10 Hz to 100 kHz 23 uV/N
200 kHz to 300 kHz 0.18 mV/V
500 kHz 0.23 mV/V
700 kHz to 1 MHz 0.58 mV/V
20V
10 Hz 27 VNV
20 Hz to 300 Hz 24 uv/NV
400 Hz to 70 kHz 23 uv/NV
100 kHz 24 VN
200 kHz to 300 kHz 0.12 mV/V
500 kHz 0.23 mV/V
700 kHz to 1 MHz 0.58 mV/V
30V
10 Hz 24 VN
20 Hz to 100 kHz 21 pv/NV
40 V to 50 V
10 Hz 27 VNV
20 Hz to 300 Hz 24 LN
400 Hz to 50 kHz 21 vV
70 kHz to 100kHz 24 uv/NV
il
* ehannulaiuviueu () fsgduarandesiuyszana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical (cont) |calibrator (cont.) reference AC-DC
60 V to 100 V voltage transfer standard
10 Hz 31 UV
20 Hz to 300 Hz 27 uV/NV
400 Hz to 50 kHz 21 vV
70 kHz 24 uv/N
100 kHz 27 WU
200 V to 300 V
10 Hz 35 LV
20 Hz to 300 Hz 27 /N
400 Hz to 50 kHz 21 v/
70 kHz 26 LV
100 kHz 31 PV
500 V
10 Hz a4 uv/N
20 Hz to 300 Hz 35 pv/v
400 Hz to 50 kHz 27 uVv/NV
70 kHz 35 LV
100 kHz a4 uv/N
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaowd O 4aasn O ndewd O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %ﬂﬂ?'ma'llﬂiﬂ‘ﬂ@ﬂ e ~
- 8NITADULNBU - N 25NFADUNEU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage Comparison with
(7. Electrical {cont) |calibrator (cont.) reference AC-DC
1000V voltage transfer standard
10 Hz 54 uV/V
20 Hz a4 pv/V
30 Hz to 300 Hz 35 LV
400 Hz to 10 kHz 27 pv/NV
20 kHz to 30 kHz 31 pv/v
50 kHz a4 pv/v
70 kHz 63 LV
100 kHz 82 LV
AC voltage/AC voltage meter
10 mV
10 Hz to 30 Hz 56 pV/V
40 Hz to 50 kHz 53 uv/v
70 kHz to 100 kHz 59 UV
200 kHz to 300 kHz 69 uv/Vv
500 kHz to 700 kHz 0.14 mV/V
800 kHz 0.16 mV/V
1 MHz 0.17 mV/V
e il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage meter Comparison with
(7. Electrical (cont.)) (Cont) reference AC-DC
20 mV voltage transfer standard
10 Hz to 50 kHz 32 UV
70 kHz 39 PV
100 kHz 42 uv/N
200 kHz to 300 kHz 54 uV/NV
500 kHz 99 PV/V
700 kHz 0.13 mV/V
800 kHz 0.14 mV/V
1 MHz 0.15 mV/V
60 mV
10 Hz 38 PV/V
20 Hz to 50kHz 28 uv/vV
70 kHz to 100 kHz 38 uv/ v
200 kHz to 300 kHz a7 uv/Nv
500 kHz to 700 kHz 80 pv/vV
800 kHz to 1 MHz 92 uv/V
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage meter Comparison with
(7. Electrical (cont.)) (Cont) reference AC-DC
100 mV to 200 mV voltage transfer standard
10 Hz 25 pv/Nv
20 Hz to 50 kHz 18 pv/v
70 kHz to 100 kHz 19 uv/v
200 kHz to 300 kHz 20 uV/vV
500 kHz 29 pv/vV
700 kHz 38 uv/ v
800 kHz 53 v/ v
1 MHz 78 LV
300 mV to 700 mV
10 Hz 20 PV
20 Hz to 300 Hz 18 uv/v
400 Hz to 70 kHz 16 pV/V
100 kHz 17 N
200 kHz to 300 kHz 22 v/
500 kHz 35 uv/v
700 kHz 51 pv/v
800 kHz 69 uv/ v
1 MHz 71 uv/v
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- F1YNTABULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC voltage/AC voltage meter Comparison with
(7. Electrical (cont)  \(cont.) reference AC-DC
1Vto 20 V voltage transfer standard
10 Hz to 20 Hz 14 uv/N
30 Hz 13 uv/Vv
40 Hz to 50 kHz 11 uv/v
70 kHz to 300 kHz 12 pv/v
500 kHz 26 pv/NvV
700 kHz 36 PV
800 kHz to 1 MHz 59 puv/V
30 V to 200 V
10 Hz 19 pV/V
20 Hz to 50 kHz 14 pv/v
70 kHz 17 VNV
100 kHz 20 pVv/vV
300 Vto 1 000 V
10 Hz 20 VvV
20 Hz to 30 Hz 19 pv/v
40 Hz 18 LV/V
55 Hz to 50 kHz 17 uv/v
70 kHz 23 uv/NV
100 kHz 35 PV
e el
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC current/AC current Comparison with
(7. Electrical (cont.) |calibrator and meter reference AC-DC
2.5 mA to 20 mA voltage transfer standard
10 Hz to 20 kHz 50 uA/A
50 kHz 71 pA/A
70 kHz 73 uA/A
100 kHz 75 uA/A
30 mA to 50 mA
10 Hz to 20 kHz 50 pA/A
50 kHz 73 uA/A
70 kHz 75 uA/A
100 kHz 77 uA/A
100 mA
10 Hz to 10 kHz 50 uA/A
20 kHz 71 pA/A
50 kHz 75 uA/A
70 kHz 77 uA/A
100 kHz 79 A/A
200 mA
10 Hz to 10 kHz 55 pA/A
20 kHz 73 uA/A
50 kHz 77 uA/A
70 kHz 79 PA/A
100 kHz 82 uA/A
e il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
LLﬁSZLIﬂ'J']lIWlI']EJLUUVLUW’]QJLE]ﬂﬂ'ﬁ’JGU’m'ﬁﬁ@Q VAAIUAINIINVDINTAB ULV ULAL NI (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC current/AC current Comparison with
(7. Electrical (cont) | calibrator and meter (cont.) reference AC-DC
300 mA voltage transfer standard
10 Hz to 10 kHz 55 uA/A
20 kHz 75 uA/A
50 kHz 79 PA/A
70 kHz 82 PA/A
100 kHz 85 UA/A
500 mA
10 Hz to 10 kHz 55 uA/A
20 kHz 77 uA/A
50 kHz 82 UA/A
70 kHz 85 pA/A
100 kHz 88 pA/A
1A
10 Hz to 10 kHz 55 uA/A
20 kHz 79 pA/A
50 kHz 85 uA/A
70 kHz 88 UA/A
100 kHz 91 uA/A
* Anpnliiuueu () Nszauaudesiulseiu 95 %
a < a = a = Y
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC current/AC current Comparison with
(7. Electrical (cont) | calibrator and meter (cont.) reference AC-DC
2A voltage transfer standard
10 Hz to 10 kHz 55 uA/A
20 kHz 82 UA/A
50 kHz 88 UA/A
70 kHz 91 uA/A
100 kHz 94 uA/A
3A
10 Hz to 10 kHz 60 LA/A
20 kHz 85 A/A
50 kHz 91 PA/A
70 kHz 94 uA/A
100 kHz 98 LA/A
5A
10 Hz to 10 kHz 65 LA/A
20 kHz 91 uA/A
50 kHz 98 LA/A
70 kHz 0.10 mA/A
100 kHz 0.11 mA/A
10 A
10 Hz to 10 kHz 70 pA/A
20 kHz 98 LA/A
50 kHz 0.10 mA/A
70 kHz to 100 kHz 0.11 mA/A
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = Y
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- F1YNTABULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC current/AC current Comparison with
(7. Electrical (cont) | calibrator and meter (cont.) reference AC-DC
20 A voltage transfer standard
10 Hz to 10 kHz 80 uA/A
20 kHz to 70 kHz 0.11 mA/A
100 kHz 0.12 mA/A
AC-DC current transfer
difference
5 mA
10 Hz to 20 kHz 19 uA/A
50 kHz 24 uA/A
70 kHz to 100 kHz 35 pA/A
10 mA to 50 mA
10 Hz to 20 kHz 18 uA/A
50 kHz 24 yA/A
70 kHz to 100 kHz 35 uA/A
100 mA to 500 mA
10 Hz to 20 kHz 19 uA/A
50 kHz 24 pA/A
70 kHz to 100 kHz 35 pyA/A
1A
10 Hz to 20 kHz 19 uA/A
50 kHz 24 pA/A
70 kHz to 100 kHz 36 PA/A
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) AC-DC current transfer Comparison with
(7. Electrical (cont) |difference (cont.) reference AC-DC
2Ato3A voltage transfer standard
10 Hz 24 uA/A
20 Hz to 10 kHz 19 pA/A
20 kHz 36 yA/A
50 kHz 47 uA/A
70 kHz 49 pA/A
100 kHz 51 uA/A
5A
10 Hz 28 pA/A
20 Hz to 10 kHz 23 uA/A
20 kHz 38 uA/A
50 kHz to 70 kHz 49 pyA/A
100 kHz 51 uA/A
10 A
10 Hz 31 uA/A
20 Hz to 10 kHz 27 uA/A
20 kHz 46 uA/A
50 kHz 68 UA/A
70 kHz 76 uA/A
100 kHz 88 LuA/A
e il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaawn O desn O waeun O vanwaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsaﬁuaq ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) AC-DC current transfer Comparison with
(7. Electrical (cont) | difference (cont.) reference AC-DC
20 A voltage transfer standard
10 Hz 34 uA/A
20 Hz to 10 kHz 31 pyA/A
20 kHz 46 pA/A
50 kHz 72 uA/A
70 kHz 84 uA/A
100 kHz 0.10 mA/A

Low level AC-DC current

transfer difference

0.01 mA
10 Hz 167 uA/A
20 Hz 102 uA/A
30 Hz 95 pA/A
40 Hz to 57 Hz 84 uA/A
500 Hz 89 HA/A
1 kHz 95 A/A
5 kHz 124 uA/A
10 kHz 158 uA/A
20 kHz 167 uA/A
30 kHz 185 pA/A
50 kHz 813 uA/A
70 kHz 1302 uA/A
100 kHz 2 805 pA/A

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FNYNTRDULVIYU - - AWNTERBUWIYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Low level AC-DC current Comparison with
(7. Electrical (cont) ltransfer difference (cont.) reference AC-DC
0.03 mA voltage transfer standard
10 Hz 133 UA/A
20 Hz 89 PA/A
30 Hz to 57 Hz 84 pA/A
500 Hz 89 uA/A
1 kHz 95 UA/A
5 kHz 117 pA/A
10 kHz 150 pA/A
20 kHz 158 PA/A
30 kHz 176 PA/A
50 kHz 783 pA/A
70 kHz 1 202 YA/A
100 kHz 2 206 pA/A
0.1 mA
10 Hz 133 pA/A
20 Hz 89 LA/A
30 Hz to 57 Hz 84 uA/A
500 Hz 89 LA/A
1 kHz 95 uA/A
5 kHz 117 pA/A
10 kHz 150 pA/A
20 kHz 158 LA/A
>
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

TuSusenanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂ?'mﬂ'lll’liﬂ%@ﬂ ~— -
- FYNTFADULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Low level AC-DC current Comparison with
(7. Electrical (cont) |transfer difference (cont.) reference AC-DC
0.1 mA (cont.) voltage transfer standard
30 kHz 176 pA/A
50 kHz 407 uA/A
70 kHz 496 pA/A
100 kHz 622 uA/A
0.5 mA
10 Hz 124 puA/A
20 Hz 89 UA/A
30 Hz 84 uA/A
40 Hz to 57 Hz 80 pA/A
500 Hz 84 uA/A
1 kHz 89 UA/A
5 kHz 102 pA/A
10 kHz 133 pA/A
20 kHz 158 pA/A
30 kHz 167 pA/A
50 kHz 176 pA/A
70 kHz 195 pA/A
100 kHz 258 UA/A
>
* armulduduey (+) fiseiuanudesiuusyann 95 %
wardanuvnadulunnuenansivnisises YamnuaunsavesnsaeuisuLaznsIn (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FNYNTRDULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Low level AC-DC current Comparison with
(7. Electrical (cont) | transfer difference (cont.) reference AC-DC
1 mA voltage transfer standard
10 Hz 105 UA/A
20 Hz 58 PA/A
30 Hz 50 LA/A
40 Hz to 57 Hz 42 uA/A
500 Hz 50 uA/A
1 kHz 58 UA/A
5 kHz 76 UA/A
10 kHz 114 pA/A
20 kHz 124 pA/A
30 kHz 143 pA/A
50 kHz 153 pA/A
70 kHz 163 pA/A
100 kHz 183 PA/A
2.5 mA
10 Hz 32 UA/A
20 Hz to 20 kHz 27 uA/A
30 kHz 28 PA/A
50 kHz 30 uA/A
70 kHz 34 uA/A
100 kHz 39 UA/A
el
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) DC Voltage Standard
(7. Electrical (cont.) 1V 0.030 pV/V Comparison against
1.018 vV 0.030 pVv/V Josephson Junction
10V 0.010 pv/Vv voltage Standard
1.018 V 0.90 pv/v Comparison against DC
10V 0.40 pv/Vv voltage reference
standard
by voltage difference
measurement
DC current source Volt/Amp method
10 pA 5.0 LA/A
100 pA 5.0 pA/A
1 mA 5.0 LA/A
10 mA 5.0 LA/A
100 mA 5.0 pA/A
1A 13 pA/A
10 A 13 pA/A
20 A 14 pA/A
30 A 14 pA/A
100 A 14 pA/A
DC current meter
10 pA 5.0 pA/A
100 pA 5.0 pA/A
1 mA 5.0 yA/A
10 mA 5.0 PA/A
100 mA 50 pAVA >
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLﬁSﬁﬂ’JW@J%MSLﬂuvLUWIQJLE]ﬂﬂTﬁSU’m’ﬁL%@Q %‘ﬂﬂ’ﬂ‘&lﬁ’]ﬂﬂiﬁ‘ﬂ@\‘lﬂ?iﬁ@ULﬁﬁlULLﬁ%ﬂ'ﬁ’qj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) DC current meter (cont.) Volt/Amp method
(7. Electrical (cont.)) 1A 13 pA/A
10 A 13 uA/A
20 A 14 pA/A
30 A 14 uA/A

DC magnetic flux density

Gauss/tesla meter

0.1 mTto 5 mT 8x 107 Compare with

>5mT to 20 mT 1x 107 Helmholtz coil

> 20 mT to 30 mT 5x 10

>30mTto24T 3x 10" Compare with NMR
magnetometer

Reference magnet

0.1 mT to5mT 8x 107 Compare with

>5mT to 20 mT 2x 107 Helmholtz coil

>20 mT to 30 mT 5x 10

>30mTto24T 5x 10™ Compare with NMR
magnetometer

Magnetic flux density per unit

current
Helmholtz coil Compare with
B=30mT magnetometer at 30 mT
1.7200 mT/A to 1.7300 mT/A 2x10*

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

adun 11 PaNlAIATUN 15 Auseu 2565 Aeiun 5 fugngu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAANANTOVDY — -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Magnetic field generator Compare with

(7. Electrical (cont.))

0.1 mTto5mT
>5mTto20 mT
> 20 mT to 30 mT

DC resistance

Standard resistor

1 ma to < 10 ma
10 ma to < 100 ma
100mato< 1l
10

1ato10Q
10 o to 100 @
100 o to 1 ka
1 ka to 10 ko
10 ka

1 ka

10 kQ

10 ka

5x 107
2x107
1x10°

12 uo/a
1.3 po/Q
0.50 po/o
0.17 povQ

0.31 povQ
0.50 po/o
0.33 u/Q
0.60 o/
0.67 HQ/Q
0.14 po/Q

0.40 po/o

0.78 po/Q

Helmholtz coil

Direct current comparator

bridge with range extender

Direct current comparator
with group of 1 Qresistor

Direct current comparator

Direct current
comparator with QHR
standard

Direct current
comparator with group
of 10 ka resistor
Automatic high

resistance bridge

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

TuSusesav® 21-LB0014 THALAND
(Certification no. 21-LB0014)
atun 11 POALARILATUN 15 NueeU 2565 DeTuN 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N19 ~ %mmmmsaﬁuaq ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
daumay (Parameter) MIFBUMEULASNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. Wi (@) DC resistance
(7. Electrical (cont.) Standard resistor (cont.)
10 ko to 100 ko 1.1 po/o Automatic high
resistance
100 ka to 1 Ma 1.3 po/Q bridee
1 Mo to 10 MQ 1.8 uo/Q
10 Ma to 100 Mo 4.3 po/Q
100 Mo 24 pQ/Q Automatic dual source
100 Ma to 1 Go 37 po/Q high resistance ratio
bridge
1 Ga to 10 Ga 120 po/o
10 Gato 100 Go 230 P/
100 Ga to 1 Ta 1.2 m/Q
1Tato 10 Ta 2.4 m/Q
10 Toto 100 T 25 ma/Q
100 Ta 38 mMQ/Q
Precision thermometer Direct measurement
@10 mA technique
10 0.50 x 10°®
@3 mA
100Q 0.50 x 10°®
@1 mA
100 Q 0.60 x 10°®
@10 pA
10 kQ 2.0x10°
>
* Aranulanuuau (+) NseauanUoduuszan 95 %
= I3 a a a a )
LLﬁSZLIﬂ’J'm%M']EJLUUI‘UG]’]@JLE]?]ETYJ“U’]W]?L?EN YAAIMNANNITOVRINTERULNEULAEN15IM (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig

(Scope of Accreditation for Calibration)
Tususeawi 21-LB0014

(Certification no. 21-LB0014)

atudl 11 oanlidausul 15 Augnou 2565 Aetudl 5 fugneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaawii O e O wdeuil O vianeanuidi
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mquj SNUNTEB UMY er]fmmimai AANSFOUTIYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 190 (sip) DC resistance
(7. Electrical (cont)) | Resjstance ratio test Ratio measurement
250: 100 Q 0.80 x 10° technique
100 Q: 100 Q 0.70 x 10°®
400 Q: 100 Q 0.70 x 10°®
Digital thermometer readout Direct measurement
@10 mA technique
10 0.50 x 10°®
@3 mA
10 Q 0.50 x 10°®
@1 mA
25 Q 1.0x10°
100 Q 0.60 x 10°
200 Q 3.0x 10°
400 Q 0.50 x 10°®
@100 pA
1 kQ 0.60 x 10°°
@10 pA
10 kQ 2.0x10°
Resistance meter Direct Measurement by
@ 1Ato 100 A Current Shunt
100 po 0.17 mo/o
1 mo 0.17 mo/Q
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NIENTNONAMNTTH d1UNNUATTIUNGRSUNAAMNTTH
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 POALARILATUN 15 NueeU 2565 DeTuN 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenapwsn O a7 O iadeudn O wansaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N19 ~ %ﬂﬂ?'mﬂ']ll’l'iﬂ%@ﬂ ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
daumay (Parameter) MIFBUMEULASNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19 (fw) DC resistance Direct Measurement by
(7. Electrical (cont.) Resistance meter Current Shunt
@ 100 A to 300 A
100 pa 0.20 ma/Q
1 mQ 0.45 m/o
@0.1Ato10A
10 mQ 0.16 ma/Q
@ 10 Ato 100 A
10 mQ 0.49 mQ/0
@001Atol1A
100 mQ 0.16 mo/Q
@1Atol10A
100 mQ 0.17 ma/a
@ Max. 9 A Direct Measurement by
1 mQto 10 mQ 0.72 ma/o Higsh Accuracy Decade
@ Max. 6 A Resistance substituter-
10 mQ to 100 mQ 1.2 mo/o Extended Power
@ Max. 2 A
100mQtolQ 1.4 mo/o
@ Max. 1 A
1Qto 10 Q 0.12 ma/Q
>
* manuliiuueu (+) MszaunnudetuUszun 95 %
wagdlauvuneduluanuenalsivnisises InanuaunsaveInsaRUisuLarn1Sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GRkRlakb - YAAINUFINTOVD e -

- FYNTFUNYU - v . I/ATEDULNYU

douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

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

7. 194t (sie) DC resistance

(7. Electrical (cont)) | Resjstance meter (cont.)

@ Max. 0.3 A Direct Measurement by
10 Q to 100 Q 93 no/o High Accuracy Decade

@ Max. 0.1 A Resistance substituter-
100 Q to 1 kQ 85 po/o Extended Power

10 a MQ/Q Direct Measurement by

10 Q 4 puo/o Resistance Standards

100 Q@ il HQ/Q

1 kQ 4 po/o

10 ko 4 po/o

100 kO 4 uo/o

1 MO 4 po/o

10 MQ 14 po/o

100 MQ 32 uo/Q

1GO 47 po/o

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

& a i Y]
LLﬁ%ﬁﬂ’NN%iﬂﬁlLUUIUG]’]@JLE]?]ETYJ“U’]ﬂ’l%'L%EN %‘ﬂﬂ’JW@Jﬁ’]@J’ﬁﬂ‘U@\‘iﬂ?iaaULﬁﬁlULLﬁ%ﬂ'ﬁ’J@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaawn O desn O waeun O vanwaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂ?'mﬂ'lll’l'iﬂ‘ﬂ@ﬂ ~— -
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 190 (sip) DC resistance
(7. Blectrical (cont)) | Resistance meter (cont.)
01atol1Q 0.16 ma/o Direct Measurement by
10to10Q 0.11 ma/o High Accuracy Decade
10 Q to 100 Q 90 po/o Resistance Substituter-
100 Q to 1 kQ 80 po/o Extended power
1 kQ to 10 kQ 80 HQ/Q
10 kQ to 100 kQ 80 MQ/Q
100 kQ to 1 MQ 90 MQ/Q
1 MQ to 10 MQ 0.11 mo/o
10 MQ to 100 MQ 0.12 ma/o
100 MQ to 1 GQ 0.23 ma/o
@ <100V Direct Measurement by
10 MQ 30 po/o Resistance standard
100 MQ 30 po/o
1GQ 80 nO/Q
10 GQ 0.33 mQ/Q
100 GQ 1.4 mo/o
1Ta 12 mo/o
>
* aianyliibiuey (+) NEAUANUTBIUUTTIa 95 %
= I3 a = N a Y]
LLﬁSZLIﬂ'J']lI%mEJLUUI‘UG]’]@JLE]ﬂﬂTi’J“U’]ﬂ'ﬁL%'EN YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) DC resistance

(7. Electrical (cont.))

Resistance meter (cont.)
@ 100 V to 500 V

10 MQ 90 po/o
100 MQ 0.10 mo/Q
1 GO 0.24 mQ/0
10 GO 0.55 ma/Q
100 GO 2.6 mQ/Q
1TQ 12 mo/a
@ 500 V to 1 000 V
10 MQ 0.12 mo/a
100 MQ 0.12 mo/Q
1GQ 0.29 ma/Q
10 GO 0.65 mo/Q
100 GQ 3.1 mo/o
1TO 12.0 mo/Q
o

Direct Measurement by

Resistance standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsaﬁum ~— -
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
7. 190 (sip) DC resistance
(7. Electrical (cont.) Resistance meter (cont.) Direct measurement by
@max 35V high voltage high
1 kQ to 10 kQ 33 HQ/Q resistance decade
@max 110 V resistance substituter
10 kQ to 100 kO 33 HQ/Q
@max 500 V
100 kO to 10 MQ 42 uo/o
@ <100 V
1 MQ to 10 MQ 0.16 ma/o
10 MQ to 100 MQ 0.17 mQ/Q
100 MQ to 1 GO 0.26 mo/Q
1 GQ to 10 GO 0.67 mQ/Q
10 GQ to 100 GQ 1.4 mo/a
@100 V to 500 V
1 MQ to 10 MQ 0.47 ma/o
10 MQ to 100 MQ 0.48 mo/Q
100 MQ to 1 GO 0.52 ma/o
1 GQ to 10 GO 0.81 mQ/Q
10 GQ to 100 GQ 1.7 mo/o
T i
* aianyliibiuey (+) NEAUANUTBIUUTTIa 95 %
= I3 a = N a Y]
LLﬁSiJﬂ’J']@J%JJ']EJLUUIUW]@JL@ﬂﬂ?’iﬁ]sﬁ’]ﬂ’liﬁﬁlﬂ YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) DC resistance

(7. Electrical (cont.))

Resistance meter (cont.)
@500 Vto 1000V

1 MQ to 10 MQ 0.59 mQ/Q
10 MQ to 100 MQ 0.59 ma/Q
100 MQ to 1 GQ 0.62 mQ/Q
1 GO to 10 GO 0.88 mQ/Q
10 GO to 100 GO 1.8 mo/Q
@1 kV to 5 kv
10 MQ to 100 MQ 4.60 mo/Q
100 MQ to 1 GO 4.60 mo/Q
1 GQ to 10 GO 4.70 mo/Q
10 GO to 100 GO 9.3 mQ/Q
100 GQ to 1 TQ 26 ma/Q
@<100 V to 1 000 V
100 GQ to 1 TQ 12 mo/a

Generating instrument
DC Voltage
+10 mV to +£100 mV
> +100 mV to £1 V
>+1Vto+£l0V
>+10 V to £100 V
>+100 V to +1000 V

0.53 pV/V x U + 0.2 pv
0.28 uV/V x U + 0.46 pVv
0.28 pV/N x U + 4.8 Vv
0.68 uV/V x U + 4.8 pv

1.4 pv/V x U + 4.8 pv
>

Direct measurement by
high voltage high
resistance decade

resistance substituter

Comparison method

Comparison with DC
voltage standard

U = Input voltage in volt

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

adun 11 PaNlAIATUN 15 Auseu 2565 Aeiun 5 fugngu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD — -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument

(7. Electrical (cont.))

DC Voltage (cont.)
0 mV to 100 mV
>100 mVto 1V
>1Vto 10V
>10 V to 100 V
>100 V to 1020 V

3.7 uV/NV+ 0.37 pv
2.7 VN + 0.37 uv
2.5 uV/V + 0.59 pv
4.3 pv/NNV + 31 v
4.2 W + 0.1 mV

Comparison with

digital multimeter

AC voltage Comparison with
<22mV DC voltage source
10 Hz < 20 Hz 0.36 mV/V
20 Hz to 40 Hz 0.35 mV/V
> 40 Hz to 100 kHz 0.27 mV/V
> 100 kHz to 300 kHz 0.39 mV/V
> 300 kHz to 500 kHz 0.60 mV/V
> 500 kHz to 1 MHz 1.2 mV/V
2.2 mV to 22 mV
10 Hz < 20 Hz 0.13 mV/V
20 Hz to 40 Hz 0.12 mVi/V
> 40 Hz to 20 kHz 65 pv/v
> 20 kHz to 50 kHz 87 v/ v
> 50 kHz to 100 kHz 0.11 mV/V
> 100 kHz to 300 kHz 0.24 mV/V
> 300 kHz to 500 kHz 0.42 mV/V
> 500 kHz to 1 MHz 0.95 mV/V
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 22 mV to 220 mV DC voltage source
10 Hz < 20 Hz 49 pv/ v
20 Hz to 40 Hz 39 uV/V
> 40 Hz to 50 kHz 27 uv/N
> 50 kHz to 100 kHz 32 vV
> 100 kHz to 300 kHz 65 uV/Vv
> 300 kHz to 500 kHz 69 v/ v
> 500 kHz to 1 MHz 0.14 mV/V
>220mV to 2.2V
10 Hz < 20 Hz 26 uV/NV
20 Hz to 40 Hz 17 pv/v
> 40 Hz to 100 kHz 12 uv/v
> 100 kHz to 300 kHz 18 pv/v
> 300 kHz to 500 kHz 25 uv/NV
> 500 kHz to 1 MHz 70 uV/V
>22\Vto22V
10 Hz < 20 Hz 25 uv/v
20 Hz to 40 Hz 14 uv/NV
> 40 Hz to 20 kHz 11 pv/v
> 20 kHz to 100 kHz 12 pv/v
> 100 kHz to 300 kHz 15 pv/v
> 300 kHz to 500 kHz 19 VAV
> 500 kHz to 1 MHz 39 pv/vV
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THALAND
(Certification no. 21-LB0014)
adun 11 PaNlAIATUN 15 Auseu 2565 Aeiun 5 fugngu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 22V to 220V DC voltage source
10 Hz < 20 Hz 26 uV/N
20 Hz to 40 Hz 21 uv/NV
> 40 Hz to 20 kHz 20 pv/v
> 20 kHz to 50 kHz 20 uv/v
> 50 kHz to 100 kHz 26 pv/NvV
> 220V to 1050 V
15 Hz < 50 Hz 25 uv/NV
50 Hz to 1 kHz 20 puv/vV
> 1 kHz to 50 kHz 21 pv/NV
> 50 kHz to 100 kHz 30 uV/V
2mVto7mV
10 Hz to < 20 Hz 0.64 mV/V + 1 uVv
20 Hz to < 40 Hz 0.30 mV/V + 1 Vv
40 Hz to 20 kHz 0.18 mV/V + 1 Vv
> 20 kHz to 50 kHz 0.32 mV/V + 1.6 UV
> 50 kHz to 100 kHz 0.48 mV/V + 1.9 pv
> 100 kHz to 300 kHz 0.95 mV/V + 3.1 uv
> 300 kHz to 500 kHz 1.2 mV/V + 6.2 VvV
> 500 kHz to 1 MHz 24 mV/V + 6.2 uVv
>
* ehannulaiuviueu () fsgduarandesiuyszana 95 %
a < a = a = )
wagdinnuununelulumuenalsivnistses InANUEINTaveINITERUTIBULAZN1TIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014 THAILAAD
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565
(Valid from)

f9dun 5 Aueneu 2570
(15" September 2565 (2022)) (Until) (5" September 2570 (2027))

atun 11
(Issue No. 11)

anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD — -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument

(7. Electrical (cont)) - | AC voltage (cont.) Comparison with

> 7 mVto 22 mV
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
> 20 kHz to 50 kHz
> 50 kHz to 100 kHz
> 100 kHz to 300 kHz
> 300 kHz to 500 kHz
> 500 kHz to 1 MHz
> 22 mVto 70 mV
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
> 20 kHz to 50 kHz
> 50 kHz to 100 kHz
> 100 kHz to 300 kHz
> 300 kHz to 500 kHz
> 500 kHz to 1 MHz

0.23 mV/V + 1 Vv
0.15 mV/V + 1 pv
0.1 mV/V + 1V
0.17 mV/V + 1.6 uV
0.25 mV/V + 1.9 v
0.65 mV/V + 3.1 Vv
0.79 mV/V + 6.2 pv
2.0 mV/N+ 6.2 pv

0.19 mV/V + 1.2 uV
99 VNV + 1.2 WV
61 pVv/V + 1.2 v

0.11 mV/V + 1.6 VvV

0.21 mV/V + 1.9 v

0.43 mV/V + 3.1 pv

0.65 mV/V + 6.2 uV

1.8 mV/V + 6.2 pVv
T i

AC voltage standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FYNTFUNYU - o I/ATEDULNYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 70 mV to 220 mV AC voltage standard
10 Hz to < 20 Hz 0.17 mV/V + 1.2 uV
20 Hz to < 40 Hz 70 uV/V + 1.2 v
40 Hz to 20 kHz 36 pV/V + 1.2 v
> 20 kHz to 50 kHz 57 WA + 1.6 uV
> 50 kHz to 100 kHz 0.24 mV/V + 3.1 pVv
> 100 kHz to 300 kHz 0.46 mV/V + 6.2 pVv
> 300 kHz to 500 kHz 0.65 mV/V + 6.2 Vv
> 500 kHz to 1 MHz 1.7 mV/V + 6.2 LV
> 220 mV to < 330 mV
10 Hz to < 20 Hz 0.17 mV/V + 1.2 pv
20 Hz to < 40 Hz 62 uV/V + 1.2 v
40 Hz to 20 kHz 33 PV + 1.2 pV
> 20 kHz to 50 kHz 44 VN + 1.6 pV
> 50 kHz to 100 kHz 65 uV/V + 1.9 uv
> 100 kHz to 300 kHz 0.20 mV/V + 3.1 uv
> 300 kHz to 500 kHz 0.45 mV/V + 6.2 pVv
> 500 kHz to 1 MHz 1.7 mV/V + 6.2 uV
> 330 mV to 700 mV
10 Hz to < 20 Hz 0.17 mV/V + 1.2 pv
20 Hz to < 40 Hz 62 pV/NV + 1.2 v
40 Hz to 20 kHz 32 VNV + 1.2 uv
> 20 kHz to 50 kHz 0.13 mV/V + 1.6 pVv
>
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLﬁSﬁﬂ?WNWNWBL%ﬁLUWﬂJL@ﬂﬂ?'ﬁsﬁ’]ﬂ?ﬂ%@ﬂ %ﬂﬂ??ﬂﬁ?ﬂ?iﬂ“ﬁl@\‘iﬂ?ia@llLﬁEJ‘ULLﬁ%ﬂ'ﬁﬁj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %ﬂﬂ?'mﬂ'llﬂ'iﬂ‘ﬂ@ﬂ e ~
- FNYNTRDULVIYU - - AWNTERBUWIYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 330 mV to 700 mV (cont.) AC voltage standard
> 50 kHz to 100 kHz 64 PV + 1.9 pv
> 100 kHz to 300 kHz 0.15 mV/V + 3.1 pv
> 300 kHz to 500 kHz 0.25 mV/V + 6.2 pv
> 500 kHz to 1 MHz 0.76 mV/V + 6.2 pVv
>0.7Vto22V
10 Hz to < 20 Hz 0.16 mV/V + 0.1 pVv
20 Hz to < 40 Hz 55 uVv/vV + 0.1 pv
40 Hz to 20 kHz 27 VNV + 0.1 pv
> 20 kHz to 50 kHz 41 mV/V + 0.1 pv
> 50 kHz to 100 kHz 58 uv/V + 0.1 pv
> 100 kHz to 300 kHz 0.13 mV/V + 0.1 uv
> 300 kHz to 500 kHz 0.22 mV/V + 0.1 uv
> 500 kHz to 1 MHz 0.71 mV/V+ 0.1 pv
>22VtoT7V
10 Hz to < 20 Hz 0.16 mV/V + 1.0 uv
20 Hz to < 40 Hz 55 UV/V + 1.0 pV
40 Hz to 20 kHz 26 UV/V + 1.0 pV
> 20 kHz to 50 kHz 41 uVAV + 1.0 pv
> 50 kHz to 100 kHz 65 LV/V + 1.0 UV
> 100 kHz to 300 kHz 0.15 mV/V + 1.0 pv
> 300 kHz to 500 kHz 0.32 mV/V + 1.0 pv
> 500 kHz to 1 MHz 0.94 mV/V+ 1.0 Vv
T
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014 THAILAAD
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aeiun 5 fugngu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIARE - YAAINUFINTOVD s -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with

>7Vto22V
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
> 20 kHz to 50 kHz
> 50 kHz to 100 kHz
> 100 kHz to 300 kHz
> 300 kHz to 500 kHz
> 500 kHz to 1 MHz
>22Vto 70V
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
> 20 kHz to 50 kHz
> 50 kHz to 100 kHz
> 100 kHz to 300 kHz
> 300 kHz to 500 kHz
> 500 kHz to 1 MHz

0.16 mV/V + 1.0 pVv
55 uV/V + 1.0 uv
27 uV/NV + 1.0 yv
41 pVv/vV + 1.0 uv
65 pV/V + 1.0 uv

0.15 mV/V + 1.0 pVv

0.32 mV/V + 1.0 pVv
0.94 mV/V+ 1.0 v

0.16 mV/V + 6.0 pVv
56 puV/V + 6.0 uv
30 pV/V + 6.0 uv
48 pv/V + 6.0 pv
75 pV/V + 6.0 uv

0.16 mV/V + 6.0 pVv

0.32 mV/V + 6.0 pVv

0.94 mV/V+ 6.0 pVv
e ol

AC voltage standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument

(7. Electrical (cont.)) AC Voltage (Con‘t)

> 70 Vto 220V
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
>20 kHz to 50 kHz
>50 kHz to 100 kHz
>100 kHz to 300 kHz
>300 kHz to 500 kHz
> 220V to 700 V
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
>20 kHz to 50 kHz
>50 kHz to 100 kHz
> 700 V to 1020 V
10 Hz to < 20 Hz
20 Hz to < 40 Hz
40 Hz to 20 kHz
>20 kHz to 50 kHz
>50 kHz to 100 kHz

0.16 mV/V + 10 pV
56 uV/V + 10 pv
30 uV/V + 10 pv
56 uV/V + 10 pv
78 uV/V + 10 pVv

0.17 mV/V + 10 pv

0.40 mV/V + 10 pVv

0.16 mV/V + 0.1 mV
79 WV + 0.1 mV
36 VNV + 0.1 mV

0.11 mV/V + 0.1 mV

0.39 mV/V + 0.1 mV

0.16 mV/V + 0.1 mV
79 pV/NV + 0.1 mV
34 pv/NV + 0.1 mV

0.11 mV/V + 0.1 mV

0.39 mV/V + 0.1 mV
i ol

Comparison with

AC voltage standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 ganliawsuil 15 fueneu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont) | DC current Comparison with
0 to 220 pA 4.1 uyA/A DC current shunt
> 220 A to 2.2 mA 3.9 uyA/A
> 2.2 mA to 22 mA 5.1 uA/A
> 22 mA to 220 mA 4.6 pA/A
>220mMAto < 10 A 13 uA/A
10Ato 20 A 28 pA/A
AC Current
< 220 pA
10 Hz to <20 Hz 76 uA/A
20 Hz to <40 Hz 75 pA/A
40 Hz to 1 kHz 74 uA/A
> 1 kHz to 5 kHz 79 pA/A
> 5 kHz to 10 kHz 96 pA/A
> 220 pAto 2.2 mA
10 Hz to <20 Hz 0.13 mA/A
20 Hz to <40 Hz 85 pA/A
> 40 Hz to 1 kHz 77 uA/A
> 1 kHz to 5 kHz 93 A/A
> 5 kHz to 10 kHz 0.13 mA/A
> 2.2 mA to 22 mA
10 Hz to <20 Hz 63 pA/A
20 Hz to 5 kHz 62 A/A
> 5 kHz to 10 kHz 65 pA/A
il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
a < a = a = )
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DNIARILATUN 15 AueIeu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument
(7. Electrical (cont) | AC current (cont.) Comparison with
> 22 mA to 220 mA DC current shunt
10 Hz to <40 Hz 63 pA/A
> 40 Hz to 1 kHz 62 uA/A
> 1 kHz to 5 kHz 63 A/A
> 5 kHz to 10 kHz 66 UA/A
> 220 mAto 2.2 A
10 Hz to < 20 Hz 65 pA/A
20 Hz to 5 kHz 64 uA/A
> 5 kHz to 10 kHz 67 UA/A
22Ato<10A
20 Hz to 5 kHz 64 uA/A
> 5 kHz to 10 kHz 67 UA/A
10Ato 20 A
20 Hz to < 40 Hz 73 uA/A
40 Hz to 1 kHz 72 uA/A
> 1 kHz to 5 kHz 73 pA/A
> 5 kHz to 10 kHz 75 pyA/A
Resistance Comparison with
1Q 4.7 pQ/Q resistance standard
1.9Q 6.8 uQ/Q
10 Q 4.4 pQ/Q
19 Q 4.7 pQ/Q
100 Q 3.5 pQ/Q
>
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
a < a = a ~ Y
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DNIARILATUN 15 AueIeu 2565 d93un 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaowd O 4aasn O ndewd O waneanni
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b - AAANUANLNTOUD — -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Generating instrument Comparison with
(7. Electrical (cont)  Resistance (cont.) resistance standard
190 Q 3.7 uQ/Q
1kQ 2.4 uQ/Q
1.9 kQ 2.6 UQ/Q
10 kQ 2.6 uQ/Q
19 kQ 2.7 PQ/Q
100 kQ 3.2 uQ/Q
190 kQ 3.2 uQ/Q
1 MQ 5.9 uQ/Q
1.9 MQ 6.2 uQ/Q
10 MQ 8.0 uQ/Q
19 MQ 6.4 uQ/Q
100 MQ 30 uQ /Q
0Qto10Q 8.5 u/Q + 0.05 pQ Comparison with
> 10 Q to 100 Q 8.5 uQ/Q + 0.58 uQ resistance standard
> 0.10 kQ to 1 kQ 6.2 uQ/Q + 5.0 uQ
> 10 Q to 100 kQ 7.2 uQ/Q + 0.06 Q
> 0.10 MQ to 1 MQ 7.4 uQR/Q+0.78 Q
> 1 MQ to 10 MQ 18 uQ/Q +2.1Q
> 10 MQ to 100 MQ 69 uQ/Q + 0.12 kQ
> 0.10 GQ to 1 GQ 0.60 mMQ/Q + 1.2 kQ
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
a < a = N ~ Y
wazdanurnaulunuenasIvnI5i5e9 VAANNEINITOVRINTEDUABULALATIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsaﬁuaa e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Generating instrument Comparison with
(7. Electrical (cont)) | Frequency frequency counter
10 Hz 3.2 pHz/Hz
15 Hz 2.2 yHz/Hz
20 Hz 1.2 yHz/Hz
40 Hz 0.7 yHz/Hz
100 Hz 0.12 pHz/Hz
200 Hz to 300 Hz 0.07 pHz/Hz
400 Hz to 1 MHz 0.06 yuHz/Hz
Capacitance Comparison with RCL
< 1000 pF 1.2 mF/F + 0.02 pF meter & DC current

1 nFto< 10 nF
10 nF to < 100 nF
100 nF to < 1000 nF
1 uF to < 10 pF
10 pF to < 110 yF
200 pF

300 pF

0.33 mF

0.7 mF

1.09 mF

1.1 mF

2 mF

3 mF

3.3 mF

0.59 mF/F + 0.17 pF
0.59 mF/F + 0.17 pF
0.59 mF/F + 0.02 nF
0.59 mF/F + 0.17 nF
0.59 mF/F + 1.8 nF
0.35 mF/F
0.34 mF/F
0.34 mF/F
0.33 mF/F
0.33 mF/F
0.33 mF/F
0.27 mF/F
0.27 mF/F

0.27 mF/F
ol

source

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NIENTNONAMNTTH d1UNNUATTIUNGRSUNAAMNTTH

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

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaawn O desn O waeun O vanwaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] - INPINUAUNTOVD ~— -
- FYNTFADULNYU - v, 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Generating instrument Comparison with RCL
(7. Electrical (cont) | Capacitance (cont.) meter & DC current
10.9 mF 0.27 mF/F source
20 mF 0.27 mF/F
30 mF 0.27 mF/F
33 mF 0.27 mF/F
110 mF 0.27 mF/F
Phase Comparison with phase
V&V @ 0°, 60° and 90° meter
10 Hz to 65 Hz 36m°
> 65 Hz to 500 Hz 35m?*°
> 500 Hz to 1 kHz 39 m*°
> 1 kHz to 5 kHz 48 m°
> 5 kHz to 10 kHz 0.11°
V&I @ 0°, 60° and 90°
10 Hz to 65 Hz 37m?®
> 65 Hz to 500 Hz 37m?®
> 500 Hz to 1 kHz 37rm?®
> 1 kHz to 5 kHz 59 m°
> 5 kHz to 10 kHz 0.11m?®
> 10 kHz to 30 kHz 0.12 m°
>
* aianyliibiuey (+) NEAUANUTBIUUTTIa 95 %
= I3 a a a a Y]
LLﬁSZLIﬂT]@WTiﬂEJLUUI‘UGH@JLE]?]ETYJ“U’]W]?L?EN YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Generating instrument

(7. Electrical (cont.))

Thermocouple

TC 10 pv/°C

0 °Cto <12 000 °C
TC 10 pv/ °C

0 °C to 30 000 °C
TC Type J

-210 °C

-100 °C

-30 °C

0°C

23 °C

150 °C

400 °C

760 °C

1 200 °C

3.7 UV + 0.37 pV

0.04 °C

0.04 °C
0.04 °C
0.04 °C
0.04 °C
0.04 °C
0.04 °C
0.04 °C
0.05 °C
0.05 °C

Compare with DC voltage
Standard and temperature

standard

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmmsaﬁum e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Measuring instrument
(7. Electrical (cont.)) | DC Voltage
1V 0.32 uV/v Direct measurement by
10V 0.39 pv/v using DC voltage standard
0mV to 220 mV 3.1 pv/v Comparison with
>220mV to 22V 0.96 pv/v characterized calibrator
>22V tol11V 0.98 pv/v
>11V to22V 0.98 uv/v
>22V to 220V 1.1 pv/v
> 220V to 1100 V 1.8 pv/V
DC resistance
1Q 2.1 uQ/Q Direct measurement by
10 Q 2.2 uQ/Q using Resistance standard
100 Q 2.4 puQ/Q
1 kQ 2.2 uQ/Q
10 kQ 2.4 uQ/Q
100 kQ 2.4 uQ/Q
1 MQ 4.5 ue/Q
10 MQ 4.6 uQ/Q
100 MQ 13 uQ/Q
n—")’/
* aauldutueu (+) Nsgauanudadulseun 95 %
wazianuninedulumuenansivnisiies InAuENIsavINSERUTIBULAYNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- F1YNTABULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Measuring instrument
(7. Electrical (cont)) | Resistance (cont.) Comparison with
1Q 6.7 uQ/Q characterizes calibrator
10 Q 5.1 pQ/Q
100 Q 4.0 uQ/Q
1 kQ 2.5 uQY/Q
10 kQ 2.7 U/
100 kQ 3.5 uQ/Q
1 MQ 6.3 UQ/Q
10 MQ 8.5 uQ/Q
100 MQ 33 uQ/Q
1GQ 0.12 mQ/Q
10 GQ 0.27 mQ/Q
AC Voltage
>0 mVto 22 mV
@ 10 Hz to < 300 Hz 0.13 mV/V
@ 300 Hz to < 30 kHz 73 vV
@ 30 kHz to < 100 kHz 0.11 mV/V
@ 100 kHz to < 300 kHz 0.17 mV/V
@ 300 kHz to < 1 MHz 0.25 mV/V
@ 1 MHz to 4 MHz 0.92 mV/V
@ > 4 MHz to 10 MHz 1.2 mV/V
el
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014 THAILAAD
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Measuring instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 22 mV to 220 mV characterizes calibrator
@ 10 Hz to < 300 Hz 33 uV/V
@ 300 Hz to < 100 kHz 29 PV
@ 100 kHz to < 300 kHz 70 pv/v
@ 300 kHz to < 1 MHz 88 uv/v
@ 1 MHz to 4 MHz 0.23 mV/V
@ > 4 MHz to 10 MHz 1.2 mV/V
>220mVto 2.2V
@ 10 Hz to < 300 Hz 18 uv/v
@ 300 Hz to < 30 kHz 13 uv/v
@ 30 kHz to < 300 kHz 15 pv/v
@ 300 kHz to < 1 MHz 29 v/
@ 1 MHz to < 4 MHz 0.25 mV/V
@ > 4 MHz to 10 MHz 1.2 mV/V
>22Vto22V
@ 10 Hz to < 100 kHz 13 VvV
@ 100 kHz to < 300 kHz 21 uv/NV
@ 300 kHz to < 1 MHz 22 uWW/N
@ 1 MHz to < 4 MHz 0.19 mV/V
@ > 4 MHz to 10 MHz 1.2 mV/V
> 22V to 220V
@ 10 Hz to < 300 Hz 21 pv/Nv
@ 300 Hz to < 30 kHz 20 puv/v
@ 30 kHz to 100 kHz 21 VAV g=—
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLﬁSﬁﬂ?WN%MWSLﬂuvLUW]QJLE]ﬂﬂTﬁSU’]ﬂ'ﬁL%‘@Q %ﬂﬂﬁ?ﬂﬁ?ﬂ?iﬁ‘ﬂ@\iﬂ?iaaULﬁﬁlULLﬁ%ﬂ'ﬁ’qj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- F1YNTABULVIYU - - IDNTADULVIBU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Measuring instrument
(7. Electrical (cont)) | AC voltage (cont.) Comparison with
> 220V to 1100 V characterizes calibrator
@ 10 Hz to < 300 Hz 22 NN
@ 300 Hz to 100 kHz 21 uv/NV
DC Current
0 YA to 220 pA 5.0 pA/A
> 220 pAto 2.2 mA 4.6 pA/A
> 2.2 mA to 22 mA 5.5 pA/A
> 22 mA to 220 mA 6.4 pA/A
>220mAto 11 A 15 uA/A
AC current
0 pA to 220 pA
@ 10 Hz to < 300 Hz 80 A/A
@ 300 Hz to 30 kHz 80 puA/A
> 220 pAto 2.2 mA
@ 10 Hz to < 300 Hz 85 YA/A
@ 300 Hz to 30 kHz 85 uA/A
> 2.2 mA to 220 mA
@ 10 Hz to < 300 Hz 63 YA/A
@ 300 Hz to 30 kHz 63 A/A
> 220 mAto 2.2 A
@ 10 Hz to < 300 Hz 64 uA/A
@ 300 Hz to 30 kHz 64 pA/A
>
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

TuSusenanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsaﬁuaa ~— -
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 190 (sip) Measuring instrument
(7. Electrical (cont) | AC current (cont.) Comparison with
>22At011A characterizes calibrator
@ 10 Hz to < 300 Hz 66 YA/A
@ 300 Hz to 30 kHz 65 uA/A
Frequency
1Hzto< 10 Hz 2.9 yHz/Hz
10 Hz to < 1 kHz 0.59 uHz/Hz
1 kHz to < 10 kHz 0.59 uHz/Hz
10 kHz to < 100 kHz 0.59 uHz/Hz
100 kHz to < 1 MHz 0.59 uHz/Hz
1 MHz to 10 MHz 0.59 uHz/Hz
Scalar RF reflection coefficient Direct measurement with
40 kHz to <1 MHz 0.028 VSWR bridge and signal
> 1 MkHz to < 150 MHz 0.03 analyzer
> 150 MHz to < 2 GHz 0.027
> 2 GHz to 18 GHz 0.032
>
* gnanalaluduoy (+) Aszduamnudesiuussana 95 %
= I3 a = N ~ Y]
LLﬁSZLIﬂ'J']@J%mEJLUUI‘UG]’]@JLE]ﬂﬂTi’J“U’]ﬂ'ﬁLiEN YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) RF Voltage and current

(7. Electrical (cont.))

RF voltage meter

Voltage level : 1V
Frequency : 30 MHz
Frequency : 100 MHz

RF voltage source 1V

Voltage level : 1V
Frequency : 30 MHz
Frequency : 100 MHz

RF attenuation in coaxial line
Step attenuator and
fixed attenuator

10 MHz to < 300 MHZ
10 dB
20 dB
30 dB
40 dB
50 dB
60 dB
70 dB
80 dB

0.40 %
0.40 %

0.80 %
1.6 %

0.020 dB
0.017 dB
0.018 dB
0.018 dB
0.019 dB
0.045 dB
0.034 dB

0.032 dB
e ol

Comparison with TVC

Direct measurement

Intermediately frequency
(IF) 30 MHz - substitution

method

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

TuSusenanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂ?'mﬂ’lll’liﬂ%@ﬂ ~— -
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) RF attenuation in coaxial line Intermediately frequency
(7. Electrical (cont) | Step attenuator and (IF) 30 MHz - substitution
fixed attenuator (cont.) method
300 MHz to < 1 GHz
10 dB 0.015 dB
20 dB 0.013 dB
30 dB 0.017 dB
40 dB 0.015 dB
50 dB 0.018 dB
60 dB 0.044 dB
70 dB 0.033 dB
80 dB 0.029 dB
1 GHz to < 5 GHz
10 dB 0.030 dB
20 dB 0.029 dB
30 dB 0.028 dB
40 dB 0.030 dB
50 dB 0.031 dB
60 dB 0.051 dB
70 dB 0.048 dB
80 dB 0.089 dB
* armulduduey (+) fiseiuanudesiuusyann 95 %
wazianuninedulumuenansivnisiies InAuENIsavINSERUTIBULAYNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tuduseuavil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wonaawdi O a5 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N19 ~ %mmmmamm ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) RF attenuation in coaxial line Intermediately frequency
(7. Electrical (cont) | Step attenuator and (IF) 30 MHz - substitution
fixed attenuator (cont.) method
5 GHz to < 10 GHz
10 dB 0.069 dB
20 dB 0.079 dB
30 dB 0.087 dB
40 dB 0.053 dB
50 dB 0.073 dB
60 dB 0.071 dB
70 dB 0.094 dB
80 dB 0.107 dB
10 GHz to < 18 GHz
10 dB 0.215 dB
20 dB 0.181 dB
30 dB 0.185 dB
40 dB 0.197 dB
50 dB 0.218 dB
60 dB 0.172 dB
70 dB 0.190 dB
80 dB 0.185 dB
>
* armulduduey (+) fiseiuanudesiuusyann 95 %
wardanuvnadulunnuenansivnisises YamnuaunsavesnsaeuisuLaznsIn (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeuaudl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atudl 11 oanlidausul 15 Augnou 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U1n19 - YAANANLNTOVDY - -
- 3189NTEBULNYY - . BNTERUIBU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19 (fw) Attenuation in coaxial line RF substitution method
(7. Electrical (cont.) | |nstrument (passive device)
9 kHz to < 100 kHz
10 dB 0.027 dB
20 dB 0.028 dB
30 dB 0.027 dB
40 dB 0.028 dB
50 dB 0.028 dB
60 dB 0.035 dB
70 dB 0.039 dB
80 dB 0.031 dB
100 kHz to < 1 MHz/100 kHz
step
10 dB 0.027 dB
20 dB 0.028 dB
30 dB 0.027 dB
40 dB 0.028 dB
50 dB 0.028 dB
60 dB 0.035 dB
70 dB 0.039 dB
80 dB 0.031 dB
e il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmamaﬂ e ~
- FYNTEADULNEY - . ASNTERUNgU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19 (fw) Attenuation in coaxial line RF substitution method
(7. Electrical (cont.) | |nstrument (passive device)
1 MHz to < 10 MHz/1 MHz
step
10 dB 0.027 dB
20 dB 0.028 dB
30 dB 0.027 dB
40 dB 0.028 dB
50 dB 0.028 dB
60 dB 0.035 dB
70 dB 0.039 dB
80 dB 0.031 dB
10 MHz to < 100 MHz/10 MHz
step
10 dB 0.027 dB
20 dB 0.028 dB
30 dB 0.027 dB
40 dB 0.028 dB
50 dB 0.028 dB
60 dB 0.035 dB
70 dB 0.039 dB
80 dB 0.031 dB
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeuaudl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atudl 11 oanlidausul 15 Augnou 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U1n19 - YAANANLNTOVDY - -
- 3189NTEBULNYY - . BNTERUIBU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19 (fw) Attenuation in coaxial line RF substitution method
(7. Electrical (cont.) | |nstrument (passive device)
100 MHz to < 1 GHz/100 MHz
step
10 dB 0.027 dB
20 dB 0.028 dB
30 dB 0.027 dB
40 dB 0.028 dB
50 dB 0.028 dB
60 dB 0.035 dB
70 dB 0.039 dB
80 dB 0.031 dB
1 GHz to < 5 GHz/1 GHz
step
10 dB 0.031 dB
20 dB 0.031 dB
30 dB 0.038 dB
40 dB 0.039 dB
50 dB 0.032 dB
60 dB 0.045 dB
70 dB 0.089 dB
80 dB 0.086 dB
il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)

WiT 112/183



eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmamaﬂ e ~
- UNTEDULNEY - . I/NITABULNGU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 19 (fw) Attenuation in coaxial line RF substitution method
(7. Electrical (cont) | |nstrument (passive device)
5 GHz to < 10 GHz/1 GHz
step
10 dB 0.068 dB
20 dB 0.080 dB
30 dB 0.073 dB
40 dB 0.051 dB
50 dB 0.054 dB
60 dB 0.060 dB
70 dB 0.081 dB
80 dB 0.106 dB
10 GHz to 18 GHz/1 GHz
step
10 dB 0.182 dB
20 dB 0.182 dB
30 dB 0.186 dB
40 dB 0.196 dB
50 dB 0.182 dB
60 dB 0.166 dB
70 dB 0.188 dB
80 dB 0.173 dB
T
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
wazfinnumnedulunuenasivnisiies Iaauanunsovesnsaeudisuasn1sin (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaawdl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
~ FYNIFULNYY ~ o I5NTADULNYU
daumay (Parameter) MsERUmIULazNSIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Calibration factor in coaxial Direct measurement
(7. Electrical (cont)  |line for thermistor, feedthrough technique
mounts
Power level : 1 mW
Frequency : 9 kHz 0.70 %
Frequency : 20 kHz 0.70 %
Frequency : 100 kHz 0.70 %
Frequency : 300 kHz 0.70 %
Frequency : 500 kHz 0.70 %
Frequency : 1 MHz 0.70 %
Frequency : 3 MHz 0.70 %
Frequency : 5 MHz 0.70 %
Frequency : 10 MHz 0.70 %
Frequency : 20 MHz 0.70 %
Frequency : 30 MHz 0.70 %
Frequency : 50 MHz 0.70 %
Frequency : 100 MHz 0.70 %
Frequency : 200 MHz 0.70 %
Frequency : 300 MHz 0.70 %
Frequency : 400 MHz 0.70 %
Frequency : 500 MHz 0.70 %
Frequency : 600 MHz 0.70 %
Frequency : 700 MHz 0.70 %
Frequency : 800 MHz 0.70 %
Frequency : 900 MHz 0.70 %
T
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLazﬁmmwmaL“ﬂulﬂmmaﬂmﬁsmmsﬁm %ﬂﬂ??ﬂﬁ?ﬂ?iﬂ“ﬂ@\iﬂ?iaaULﬁﬂULLazﬂ'ﬁ’qj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAANANTOVDY - ~
~ FYNIFULNYY ~ o I5NTADULNYU
daumay (Parameter) MsERUmIULazNSIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Calibration factor in coaxial Direct measurement
(7. Electrical (cont)  |line for thermistor, feedthrough technique
mounts (cont.)
Power level : 1 mW
Frequency : 1 000 MHz 0.70 %
Frequency : 1 200 MHz 0.70 %
Frequency : 1 500 MHz 0.70 %
Frequency : 2 000 MHz 0.70 %
Frequency : 3 000 MHz 0.80 %
Frequency : 4 000 MHz 0.80 %
Frequency : 4 200 MHz 0.90 %
Frequency : 5 000 MHz 1.0 %
Frequency: 6 000 MHz 1.10 %
Frequency : 7 000 MHz 1.40 %
Frequency : 8 000 MHz 1.40 %
Frequency : 9 000 MHz 1.50 %
Frequency : 10 000 MHz 1.50 %
Frequency : 11 000 MHz 1.50 %
Frequency : 12 000 MHz 1.50 %
Frequency : 12 400 MHz 1.50 %
Frequency : 13 000 MHz 1.50 %
Frequency : 14 000 MHz 1.50 %
Frequency : 15 000 MHz 1.60 %
Frequency : 16 000 MHz 2.10 %
Frequency : 17 000 MHz 2.50 %
>
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLazﬁmmwmaLﬂulﬂmmaﬂmﬁsmrmﬁm YAANMUENITOVDINTAD UL ULALNITIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I5NTADULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Calibration factor in coaxial Direct measurement
(7. Electrical (cont)  |line for thermistor, feedthrough technique
mounts (cont.)
Power level : 1 mW
Frequency : 18 000 MHz 2.80 %
Frequency : 22 000 MHz 3.0 %
Frequency : 26 500 MHz 3.60 %
Frequency : 28 000 MHz 3.60 %
Frequency : 30 000 MHz 5.40 %
Frequency : 33 000 MHz 5.0 %
Frequency : 34 500 MHz 11 %
Frequency : 37 000 MHz 50 %
Frequency : 40 000 MHz 11 %
Calibration factor in coaxial Direct measurement
line for power sensor technique
Power level : 1 mW
Frequency : 9 kHz 1.10 %
Frequency : 20 kHz 1.20 %
Frequency : 100 kHz 1.30 %
Frequency : 300 kHz 1.30 %
Frequency : 500 kHz 1.30 %
Frequency : 1 MHz 1.30 %
Frequency : 3 MHz 1.30 %
Frequency : 5 MHz 1.30 %
Frequency : 10 MHz 1.30 %
il
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLﬁSﬁﬂ?WQJ%MWSLﬂuvLUm’liJLaﬂﬂTierﬁ’m’liL%@Q %ﬂﬂ??ﬂﬁ?ﬂ?iﬂ“ﬂ@\iﬂ?iaaULﬁﬂULLazﬂ'ﬁ’?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUX'RIARE - YAANANTOVDY - ~
~ FYNIFULNYY ~ o I5NTADULNYU
daumay (Parameter) MsERUmIULazNSIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Calibration factor in coaxial Direct measurement
(7. Electrical (cont)  |\ine for power sensor (cont.) technique
Power level : 1 mW
Frequency : 30 MHz 1.30 %
Frequency : 50 MHz 1.30 %
Frequency : 100 MHz 1.30 %
Frequency : 200 MHz 1.30 %
Frequency : 300 MHz 1.30 %
Frequency : 400 MHz 1.30 %
Frequency : 500 MHz 1.30 %
Frequency : 600 MHz 1.40 %
Frequency : 700 MHz 1.40 %
Frequency : 800 MHz 1.40 %
Frequency : 900 MHz 1.40 %
Frequency : 1 000 MHz 1.40 %
Frequency : 1 200 MHz 1.40 %
Frequency : 1 500 MHz 1.40 %
Frequency : 2 000 MHz 1.40 %
Frequency : 3 000 MHz 1.40 %
Frequency : 4 000 MHz 1.40 %
Frequency : 4 200 MHz 1.40 %
Frequency : 5 000 MHz 1.40 %
Frequency: 6 000 MHz 1.40 %
el
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLazﬁm’]wmaL“ﬂulﬂmmaﬂmﬁsmmiﬁm YAANMUAINNTOVDINITAOUTIIULAZNITIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiudl 11 vonliRauaTuil 15 fugeu 2565 fefuil 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUX'RIARE - YAANANTOVDY - ~
~ FYNIFULNYY ~ o I5NTADULNYU
daumay (Parameter) MsERUmIULazNSIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Calibration factor in coaxial Direct measurement
(7. Electrical (cont)  |\ine for power sensor (cont.) technique
Power level : 1 mW
Frequency : 7 000 MHz 1.40 %
Frequency : 8 000 MHz 1.40 %
Frequency : 9 000 MHz 1.40 %
Frequency : 10 000 MHz 1.40 %
Frequency : 11 000 MHz 1.40 %
Frequency : 12 000 MHz 1.40 %
Frequency : 12 400 MHz 1.40 %
Frequency : 13 000 MHz 1.40 %
Frequency : 14 000 MHz 1.50 %
Frequency : 15 000 MHz 1.50 %
Frequency : 16 000 MHz 1.50 %
Frequency : 17 000 MHz 2.0 %
Frequency : 18 000 MHz 2.0 %
Frequency : 22 000 MHz 3.0 %
Frequency : 26 500 MHz 3.5 %
Frequency : 28 000 MHz 3.5 %
Frequency : 30 000 MHz 4.0 %
Frequency : 33 000 MHz 4.2 %
Frequency : 34 500 MHz 5.6 %
Frequency : 37 000 MHz 58 %
Frequency : 40 000 MHz 6.0 %
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaaui O dra5717 O \ndeud O vaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmmsaﬁum e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. il (si9) Absolute power in coaxial line Direct measurement and
(7. Electrical (cont) | power meter DC substitution (1mW ref)
Frequency : 1 mW ref 50 MHz 0.11 %
3 uW 0.01 pw
10 W 0.01 pw
30 pw 0.10 pw
100 pwW 0.3 W
300 pW 1.0 uw
1 mW 3.0 uWw
3 mwW 0.01 mwW
10 mw 0.03 mW
30 mW 0.10 mW
100 mW 0.3 mW
Absolute power in coaxial line DC substitution using
Power source power meter and power
@1w sensor
Frequency: 10 MHz 4.9 %
Frequency: 30 MHz 4.9 %
Frequency: 50 MHz 4.9 %
Frequency: 100 MHz 4.9 %
Frequency: 300 MHz 4.9 %
Frequency: 500 MHz 4.9 %
Frequency: 800 MHz 4.9 %
e i
* aauldutueu (+) Nsgauanudadulseun 95 %
= I3 a = N ~ Y
LLﬁ%iJﬂ’J']lI%mEJLUUI‘UG]’]@JLE]ﬂﬂTi’J“U’]ﬂ’]iL%'EN VAAIUAINIINVDINTAB ULV ULAL NI (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAANANTOVDY - ~
~ FYNIFULNYY ~ o I5NTADULNYU
daumay (Parameter) MsERUmIULazNSIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
7. 1l (sio) Absolute power in coaxial line DC substitution using
(7. Electrical (cont)) | power source (cont.) power meter and power
@1w sensor
Frequency: 1 000 MHz 4.9 %
Frequency: 2 000 MHz 4.9 %
Frequency: 3 000 MHz 59 %
Frequency: 4 000 MHz 59 %
Frequency: 5 000 MHz 7.0 %
Frequency: 6 000 MHz 7.0 %
Frequency: 7 000 MHz 7.0 %
Frequency: 8 000 MHz 7.1 %
Frequency: 9 000 MHz 7.1 %
Frequency: 10 000 MHz 7.1 %
Frequency: 11 000 MHz 7.1 %
Frequency: 12 000 MHz 7.2 %
Frequency: 13 000 MHz 9.5 %
Frequency: 14 000 MHz 9.5 %
Frequency: 15 000 MHz 9.6 %
Frequency: 16 000 MHz 9.6 %
Frequency: 17 000 MHz 9.8 %
Frequency: 18 000 MHz 9.8 %
Speed Comparison to reference
60 km/h to 120 km/h 0.015 km/h Speed generator
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLﬁSﬁﬂ?WQJMMWSLﬂulﬂm’liﬁ@ﬂﬁﬁ%“ﬁ’m’liﬁ@ﬂ YAANMUENITOVDINTAD UL ULALNITIN (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)

WiT 120/183



eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

TuSusesav® 21-LB0014 THALAND
(Certification no. 21-LB0014)
auun 11 20NMARILATUN 15 Auene 2565 9N 5 Augngy 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5t September 2570 (2027))
anunwieaujuiinis M ans O wonaoun O Fras10 O wpdeun O vanwanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N19 ~ %ﬂﬂ?ﬂﬂﬂ’lu’]iﬂ%@ﬂ ~— -
- FNYNTEDUNIYU - v . eN1TEDULNYUY
daumay (Parameter) MIFBUMEULASNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
8. AR General frequency source Direct measurement
(8. Frequency) 1 Hz to 1 000 Hz 3.6 x 107 technique
> 1 kHz to 10 kHz 1.2x 101
> 0.01 MHz to 225 MHz 8.6 x 1012
Frequency meter
10 kHz to 1 MHz 5.0 x 107
> 1 MHz to 100 MHz 5.0 x 1072
Frequency counter
10 kHz to 1 MHz 5.0 x 107
> 1 MHz to 100 MHz 50 x 10"
Local frequency standard Phase measurement
5 MHz and 10 MHz 1.0x 10"
Remote frequency standard GPS common-view
10 MHz 1.0x 10"
Time interval source Direct measurement
100 ns to 1 000 s 2.0 ns technique
> 1 000 ns to 10 000 s 4.0 ns
T i
* AnAnylunuuau (+) AseauaNUasuUsEUM 95 %
= I3 a A a a )
LLﬁSZLIﬂT]@J%iJ']EJLUUI‘UGHEJLE]?]ETYJ“U’]W]?L?EN YAAIMNANNITOVRINTERULNEULAEN15IM (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
9. ruUnNHil Fixed point cells Comparison with fixed
(9. Temperature) -189.344 2 °C 1.5 mK point cell
-38.834 4 °C 0.5 mK
0.01 °C 0.2 mK
29.764 6 °C 0.5 mK
156.598 5 °C 0.8 mK
231.928 °C 1.0 mK
419.527 °C 1.0 mK
660.323 °C 3.5 mK
961.78 °C 5.0 mK

Direct measurement
Standard Platinum Resistance

with
Thermometers fixed point cells
-189.344 2 °C 1.0 mK
-38.834 4°C 0.8 mK
0.01°C 0.5 mK
29.764 6 °C 0.5 mK
156.598 5 °C 1.0 mK
231.928 °C 1.2 mK
419.527 °C 1.1 mK
660.323 °C 2.2 mK
961.78 °C 9.0 mK
-189.344 2°C to 0.01 °C 1.0 mK
-38.834 4°C to 29.764 6 °C 1.0 mK
e

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Standard Platinum Resistance

Thermometers (cont.)

0.01°C to 29.764 6 °C 1.0 mK
0.01°C to 156.598 5 °C 1.0 mK
0.01°C to 231.928 °C 2.0 mK
0.01°C to 419.527 °C 1.2 mK
0.01 °C to 660.323 °C 2.3 mK
0.01°C to 961.78 °C 9.0 mK

Variable temperature

blackbody furnaces
150 °C to 250 °C 0.70 °C
> 250 °C to 450 °C 0.80 °C
> 450 °C to 600 °C 0.90 °C
> 600 °C to 700 °C 1.0 °C
> 700 °C to 800 °C 1.2 °C
> 800 °C to 900 °C 1.3 °C
> 900 °C to 1 000 °C 1.5 °C
> 1000 °Cto 1100 °C 1.6 °C

il

Direct measurement

with fixed point cells

Comparison with
1.6 um standard
radiation thermometer

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Variable temperature
blackbody furnaces
400 °C to 500 °C
> 500 °C to 700 °C
> 700 °C to 800 °C
> 800 °C to 900 °C
> 900 °C to 1 000 °C

Variable temperature
blackbody furnaces
-40 °C to < -20 °C

-20°Cto< 0 °C
0 °Cto <50 °C
50 °C to 100 °C
> 100 °C to 200 °C
> 200 °C to 350 °C

Blackbody source

1 000 °C to 1 200 °C

> 1200 °C to 1 500 °C
> 1500 °C to 1 800 °C
> 1800 °C to 2 000 °C
> 2 000 °C to 2 200 °C
> 2 200 °C to 2 400 °C
> 2 400 °C to 2 500 °C

1.3°C
1.5°C
1.7 °C
2.0 °C
22°C

0.5°C

0.4 °C
0.2 °C
0.4 °C
0.5°C
0.6 °C

1.6 °C
1.8 °C
2.2°C
2.5°C
2.6 °C
2.7 °C
2.8 °C
T

Comparison with an 8 um
to 14 um transfer

radiation thermometer

Comparison with the
standard liquid bath
blackbody or the
standard

blackbody furnace through
radiation thermometer

8 um to 14 um spectral

wavelength

Comparison with
650 nm standard

radiation thermometer

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Blackbody source
420 °C to 600 °C
> 600 °C to 1 000 °C
> 1000 °C to 1 200 °C
> 1200 °C to 1 400 °C
> 1400 °C to 1 600 °C

Blackbody source for infrared

ear thermometer
30 °C to 42 °C

Infrared ear thermometer
35 °Cto 42 °C
(resolution > 0.1 K)
35°Cto 42 °C
(resolution < 0.1 K)

Infrared skin thermometers
23 °C to 42 °C

Infrared thermometer and
thermographic instrument
-40 °Cto < 0 °C
0 °Cto 50 °C

> 50 °C to 100 °C
> 100 °C to 350 °C

0.8 °C
0.9 °C
1.1°C
1.5°C
2.0 °C

0.043 °C

0.10 °C

0.10 °C

0.20 °C

0.30 °C
0.15 °C

0.30 °C

0.50 °C
il

Comparison with 900 nm
standard radiation

thermometer

Comparison with the
standard liquid bath
blackbody

Comparison with
contact thermometer in
liquid bath blackbody

Comparison with
contact thermometer in
liquid bath blackbody

Comparison to
temperature in
accordance to ITS-90
measured by a
PRT/SPRT

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Fixed-point blackbody
Cu (1 084.62 °C)

Zn (419.527 °C)
Al (660.323 °C)
Ag (961.78 °C)
Cu (1 084.62 °C)

Fixed-point blackbody (cont.)

Zn (419.527 °C)
AL (660.323 °C)

Ag (961.78 °C)
Sn (231.928 °C)
In (156.598 5 °C)

900 nm standard radiation
thermometer

419.527 °C

660.323 °C

961.78 °C

1 084.62 °C

0.18 °C

0.25 °C
0.25 °C
0.25 °C
0.18 °C

0.30 °C
0.30 °C

0.30 °C
0.20 °C
0.20 °C

0.14 °C
0.14 °C
0.19 °C
0.22 °C

Comparison to
reference fixed-point
blackbody using a 0.65
pm

radiation thermometers

Comparison to
reference fixed-point
blackbody using a 0.9 um

radiation thermometers

Comparison to
reference fixed-point
blackbody using a 1.6
pm

radiation thermometers

Comparison with fixed-

point blackbody

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

900 nm standard radiation
thermometer (cont.)
400 °C to 1 100 °C

400 °C to 1 100 °C

900 nm standard radiation
thermometer
420 °C to 1 000 °C

650 nm standard radiation
thermometer

1 000 °C to 1 500 °C

> 1500 °C to 2 500 °C

1 600 nm standard
radiation thermometer
In (156.5985 °C)

Sn (231.928 °C)

Zn (419.527 °C)

Al (660.323 °C)

Ag (961.78 °C)

Cu (1 084.62 °Q)

0.24 °C

0.24 °C

1.5°C

2.0°C
3.0 °C

0.14 °C
0.14 °C
0.14 °C
0.18 °C
0.26 °C

0.28 °C
e ol

Comparison with Zn, Al, Ag,
Cu fixed-point blackbodies
(at least 3 FPs)
Comparison with Zn, Al, Ag,
Cu fixed-point blackbodies
(at least 2 FPs)
Comparison with 900 nm
standard radiation

thermometer

Comparison with 650 nm
standard radiation

thermometer

Radiation thermometer
calibrated against
fixed-point blackbodies

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

1 600 nm standard
Radiation thermometer
150 °C to 1 100 °C

1 600 nm standard

Radiation thermometer
150 °C to 1 100 °C

Narrow band spectral
radiation thermometer
with central wavelength
1350 to 3 900 nm

420 °C to 1 000 °C

Narrow band spectral
radiation thermometer
with central wavelength
900 nm + 100 nm
420 °C to 1 000 °C
> 1000 °C to 1 200 °C
> 1200 °C to 1 500 °C
> 1500 °C to 1 700 °C
> 1 700 °C to 2 000 °C

0.32 °C

0.40 °C

3.0°C

1.5°C
2.0 °C
2.5°C
3.0 °C

3.6 °C
ol

Comparison with In, Sn, Zn,
AL, Ag, Cu fixed-point
blackbodies at least 3
fixed points

Comparison with In, Sn,
Zn,

AL, Ag, Cu fixed-point
blackbodies at least 2

fixed points

Comparison with 1 600 nm
standard radiation

thermometers

Comparison with 900 nm
or 650 nm standard

radiation thermometers

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wenaaui O dra5717 O \ndeud O vaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %(ﬂﬂ'ﬂﬂﬂ?ﬂ’]'iﬂ‘ﬂ@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
9. qmwgﬁ (@) |Wide band spectral Comparison with 900 nm
(9. Temperature radiation thermometers or 1 600 nm standard
(cont.) 400 °C to 500 °C 1.0 °C radiation thermometers
> 500 °C to 600 °C 1.2 °C
> 600 °C to 700 °C 1.3 °C
> 700 °C to 800 °C 1.5 °C
> 800 °C to 900 °C 1.8 °C
> 900 °C to 1 000 °C 2.0 °C
Narrow band spectral Comparison with 650 nm
radiation thermometer or 900 nm standard
with wavelength 650 nm + radiation thermometer
350 nm
1 000 °C to 1 500 °C 3.0 °C
> 1 500 °C to 2 000 °C 4.0 °C
> 2 000 °C to 2 500 °C 5.0 °C
900 nm standard radiation Direct realization by
thermometer spectral responsivity
960 °C to 2 000 °C (0.39 to 2.4) °C measurement
650 nm standard radiation Direct realization by
thermometer spectral responsivity
960 °C to 2 500 °C (0.28 to 1.6) °C measurement
>
* p1plalkuueu (+) NszAuauioiuyUTEiM 95 %
= I3 a = N ~ Y]
LLﬁSZLIﬂ'J']@J%mEJLUUI‘UG]’]@JLE]ﬂﬂTi’J“U’]ﬂ'ﬁLiEN YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususesaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %ﬂﬂ?'ma'llﬂiﬂ‘ﬂ@ﬂ ~— -
- FYNTFADULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
9. qmwgﬁ (@) |Liquid calibration bath Comparison between
9. Temperature -80 °C to 25 °C (alcohol) 0.020 °C two standard platinum
(cont.) 5°C to 50 °C (water) 0.015 °C resistance thermometers
> 50 °C to 300 °C (oil) 0.030 °C located at different
position
> 300 °C to 500 °C (salt) 0.050 °C inside the liquid bath.
Dry block Comparison between
0°C to 660 °C 0.10 °C two standard platinum
> 660°C to 1 100 °C 1.5°C resistance thermometers
located at different
position

inside the temperature

block calibrator

Digital thermometer with Comparison with SPRT in
resistance temperature sensor ethanol bath, water
bath,

-196 °C 15 mK oil bath and salt bath

-100 °C to -60 °C 20 mK

-60 °C to 90 °C 15 mK

> 90 °C to 250 °C 20 mK

> 250 °C to 400 °C 30 mK

> 400 °C to 500 °C 35 mK

> 500 °C to 660 °C 40 mK

el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Digital thermometer with
thermocouple sensor
-80°Cto 0 °C
0 °C to 660 °C
> 660 °C to 1 000 °C
> 1000 °Cto 1200 °C

Liquid-in-glass Thermometers
Total immersion, Mercury,
0.1 °C/div

-40 °Cto 90 °C

> 90 °Cto 110 °C

> 110 °Cto 250 °C

Partial immersion, Mercury,
0.1 °C/div

-40 °Cto 110 °C

> 110 °Cto 250 °C

Noble metal thermocouples
231.928 °C
419.527 °C
660.323 °C
961.78 °C
1084.62 °C
1324.0 °C

0.6 K
0.8 K
1.0K
1.2K

15 mK
20 mK
50 mK

60 mK
100 mK

0.1K
0.1K
02K
02K
0.3K

0.6 K
ol

Comparison with SPRT

Comparison with SPRT in
ethanol bath, water bath
and oil bath

Comparison with fixed

point cell

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

9. gaunqil (vv)
(9. Temperature

(cont.))

Noble metal thermocouples
(cont.)
1 064.18 °C - wire bridge
1 553.5 °C - wire bridge
0 °C to 660 °C
> 660 °C to 1100 °C
>1100°Cto 1325°C
>1325°C to 1554 °C

Noble metal thermocouples
-40°Cto 0°C
0 °Cto 250 °C
> 250 °C to 650 °C
> 650 °C to 1 100 °C
> 1100 °Cto 1320 °C
> 1320 °Cto 1500 °C

Base metal thermocouples
-40°Cto 0 °C
>0 °Cto 100 °C
> 100 °C to 250 °C
> 250 °C to 400 °C
> 400 °C to 700 °C
> 700 °C to 1 000 °C
> 1000 °Cto 1100 °C

1.0K
1.2K
0.2K
03K
0.6 K
1.2K

02K
0.1K
0.2K
0.8 K
1.2 K
20K

0.1K
02K
03K
05K
0.8 K
1.0 K

1.2 K

Comparison with fixed

point cell

Comparison with SPRT or
TC

Comparison with SPRT or
TC

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumy (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
9. qmwgﬁ (@) |Industrial platinum resistance Comparison with SPRT in
(9. Temperature thermometer ethanol bath, water bath,
(cont.)) -196 °C 10 mK oil bath, salt bath and
-100 °C to -60 °C 20 mK furnace
> -60 °C to 100 °C 10 mK
> 100 °C to 250 °C 15 mK
> 250 °C to 400 °C 30 mK
> 400 °C to 500 °C 35 mK
> 500 °C to 660 °C 40 mK
Thermistor Comparison with SPRT in
0 °C to 100 °C 10 mK ethanol bath, water bath
and oil bath
Surface Thermometer Comparison with
35 °C to 200 °C 0.50 K reference surface heat
> 200 °C to 300 °C 0.60 K source
> 300 °C to 400 °C 0.70 K
Surface Calibrator Comparison with
35 °C to 200 °C 0.40 K reference surface heat
> 200 °C to 300 °C 0.50 K source by comparator
> 300 °C to 450 °C 0.60 K method
Copper fixed point cell comparison with Pt/Pd
1 084.62 0.12K thermocouples
il
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLazﬁm’mwmaLﬂulﬂmmaﬂmﬁsmn’ﬁﬁm %ﬂﬂﬁ?ﬂﬁ?ﬂ?iﬂ‘ﬂ@\‘iﬂ?ia@ULﬁﬁlULLﬁ%ﬂ'ﬁ’?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
10. AT Dew-point hygrometer Comparison with two
(10. Humidity) -90 °C to -75 °C 0.40 °C pressure humidity
> -75 °C to -25 °C 0.30 °C generator
> -25°C to -10 °C 0.20 °C
>-10°Cto 1°C 0.07 °C
> 1 °C to 30°C 0.06 °C
> 30 °C to 60 °C 0.07 °C
Dew-point hygrometer Comparison with primary
10 °C to 60 °C 0.04 °C humidity generator
> 60 °C to 75°C 0.05 °C
> 75 °Cto 95 °C 0.07 °C
Dew-point generator Comparison with dew-
-10 °C to 10 °C 0.10 °C point hygrometer
10 °C to 50 °C 0.07 °C
Humidity Comparison with two
Relative humidity pressure humidity
hygrometer generator
@ 15 °C to 60 °C
15 % to 50 % 0.40 %
> 50 % to 80 % 0.70 %
> 80 % to 98 % 0.90 %
T
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLazﬁmmwmaLﬂulﬂmmaﬂmﬁsmmsﬁm %ﬂﬂﬁ?ﬂﬁ?ﬂ?iﬂﬂ@\iﬂ?iaaULﬁﬂ‘ULLﬁ%ﬂ'ﬁ’qj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

10. ANUTU (M)
(10. Humidity (cont.))

Relative humidity hygrometer
Humidity
@ 20 °Cto 25 °C
35 % to 50 %
> 50 % to 70 %
> 70 % to 95 %
@ > 25°Cto 35 °C
30 % to 50 %
> 50 % to 70 %
> 70 % to 95 %
@ > 35°Cto 40 °C
30 % to 50 %
> 50 % to 70 %
> 70 % to 95 %
@ 10 °C to 60 °C
10 % to 30 %
> 30 % to 40 %
> 40 % to 50 %
> 50 % to 60 %
> 60 % to 70 %
> 70 % to 95 %

Air temperature
15 °C to 40 °C
> 40 °C to 50 °C

1.4 %
1.9 %
2.4 %

1.4 %
1.6 %
2.1 %

1.1 %
1.6 %
2.1 %

0.50 %
0.60 %
0.70 %
0.80 %
0.90 %
1.2 %

0.30 °C
0.50 °C

Comparison with PRT and
chilled mirror hygrometer

in controlled chamber

Comparison with mini
two pressure humidity

generator

Comparison with PRT in
controlled temperature

chamber

il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

10. ANUTU (M)
(10. Humidity (cont.))

11. Wa
(11. Mass)

Air temperature sensor

-70 °C to 60 °C 0.10 °C
Mass/Mass standards
1 ke 0.038 mg

1 mg to 100 mg 0.6 pg to 1.0 pg

0lgtolg 1.0 pgto 2 pg
1gto10¢g 2 yg to 4 pg
10 g to 100 ¢ 4 pg to 10 pg
0.1 kg to 1 ke 10 g to 38 pg
1 kg to 10 ke 0.038 mg to 1.0 mg
10 kg to 100 kg 1.0 mg to 160 mg
100 kg to 1 000 kg 0.16 gto25¢
1 000 kg to 2 000 kg 25¢to25¢

e il

Comparison with a
reference thermometer

in a two pressure generator
and calculated chamber

Immersed in liquid bath

Substitution weighing
method (comparision in
air)

Comparison in air ; based
on PTB-MA-80e and OIML
R111-1: 2004 (E)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tuduseuavil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O wonaawdi O a5 O wwdeudi O vaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsaﬁuaq ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
12. ANUBUILUU [Volume of solid
(12. Density) Mass standard
lg¢ Hydrostatic weighing
0.12 cm® to 0.13 cm? 0.002 cm? method
2¢to20¢
0.24 cm’ to 2.52 cm? 0.002 cm”’ to 0.004 cm?
0.05 kg to 0.5 kg
6.00 cm® to 62.89 cm’ 0.004 cm’ to 0.018 cm”’
1 ke
119.0 cm® to 125.80 cm’ 0.036 cm?
Volume of solid
Mass standard (cont.)
2 kg to 10 kg Pycnometer method
238 cm’to 1258 cm’ 0.21 cm’to 0.40 cm’
20 ke
2380 cm’ to 2 600 cm’ 0.70 cm®
Density of solid
Mass standard
lg Hydrostatic weighing
7 700 kg m™ to 8 300 kg m” 120 kg m? method
2¢to20¢
7 700 kg m™ to 8 300 kg m? 10 kg m™ to 60 kg m™
0.05 kg to 0.5 kg
7 700 kg m™ to 8 300 kg m™ 2.6 kgm>to 5.6 kg m™
T i
* ehannulaiuviueu () fsgduarandesiuyszana 95 %
= I3 a a a a Y]
LLﬁSiJﬂ’J']@J%iﬂEJLUUI‘UG]’]@JLE]HEWTJ“U’]W]?L%'EN YAAINUANHUITONVBINITADUNEULALNTIRN (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)

atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmmsaﬁum e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
12. AUNUILUY [Density of solid
Gh) Mass standard (cont.)
(12. Density (cont.) 1 kg Hydrostatic weighing
7 700 kg m™ to 8 300 kg m™ 2.6 kgm? method
2 kg to 10 kg Pycnometer method
7 700 kg m™ to 8 300 kg m” 2.4 kgm>to 6.8 kgm?
20 ke

7 700 kg m™ to 8 300 kg m”

Density of solid
800 kg/m? to 9 000 kg/m?
Volume of solid

1cm’to 110 cm?

Hydrometer
600 kg/m? to 2 000 kg/m”

Oscillation-type density
meter
650 kg/m> to 1 000 kg/m”
> 1 000 kg/m? to 1 600 kg/m?

Density of liquid
700 kg/m® to 1 000 kg/m”
> 1 000 kg/m? to 1 600 kg/m?

2.0 kgm?

6/17% kg/m’

(0.04123V/ + 0.4592) mm?
(0.50 mm? to 5.0 mm?)

(3.22 x 10°a+0.0207) kg/m’

0.020 kg/m?
0.030 kg/m’

0.030 kg/m?

0.040 kg/m’

Hydrostatic weighing
(Traceable to a solid
density standard)

When V= volume in cm?

Cuckow’s method
When d = density in
ke/m?

Direct comparison with
reference liquids in
accordance with

ISO 15212

Oscillation-type density

meter

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

13. \Adl
(13. Chemical)

Agricultural products field

Cereals and cereal products

Isotope dilution mass

Cadmium spectrometry (IDMS) by
0.1 meg/ke to 1.0 mg/ke (3.5 to 4.0) % relative | ICP-MS
Calcium

1 000 mg/kg to (3.0 to 3.5) % relative
30 000 mg/ke
Zinc
10 mg/kg to 80 mg/kg
Arsenic (total)

0.05 mg/ke to 1.00 meg/kg

(3.0 to 3.5) % relative
Gravimetric standard

(6.5 to 7.0) % relative addition analysis by

Manganese ICP-MS
1 mg/kg to 100 mg/kg (5.0 to 10.0) % relative
Cadmium
0.1 mg/kg to 10.0 mg/kg (4.6 to 5.0) % relative
Copper

(2.0 to 2.5) % relative
i ol

1 mg/ke to 100 meg/kg

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

13. 103 (79)
(13. Chemical (cont.))

Agricultural products field
Cereals and cereal products
(cont.)
Magnesium
100 me/keg to 10 000 me/ke
Manganese
1 mg/kg to 100 mg/ke
Zinc
5 mg/kg to 300 me/kg
Total inorganic As
(sum of As(lll) and As(V))
0.1 meg/kg to 10.0 mg/kg
Dimethylarsinic acid
(as As)
0.005 mg/kg to 10.00 mg/kg

Plant materials
Cadmium
0.1 mg/kg to 20.0 mg/kg
Lead
0.1 mg/kg to 10.0 meg/kg
Calcium
5 mg/kg to 30 000 mg/kg

(6.0 to 10.0) % relative

(4.0 to 8.0) % relative

(5.0 to 8.0) % relative

(4.8 to 6.0) % relative

(5.0 to 8.0) % relative

(3.5 to 4.0) % relative

(2.5 to 3.0) % relative

(4.0 to 4.5) % relative
il

Gravimetric standard
addition analysis by
ICP-OES

External calibration by
HPLC-ICP-MS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %ﬂﬂ?'mﬂ'lll’l'iﬂ%@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) Agricultural products field
(13. Chemical (cont)) | plant materials (cont.)
Zinc Isotope dilution mass
10 mg/kg to 100 mg/kg (2.5 to 3.5) % relative | spectrometry (IDMS) by
Copper ICP-MS

1 mg/kg to 20 mg/kg (3.0 to 7.0) % relative
Arsenic (total)

0.5 mg/ke to 100.0 meg/kg (7.0 to 7.5) % relative

Magnesium

1 000 mg/kg to 3 000 mg/kg (4.0 to 5.0) % relative
Iron

20 mg/kg to 100 mg/kg (6.0 to 7.0) % relative
Mercury

0.02 mg/ke to 10.00 mg/kg (5.0 to 16.0) % relative
Seafood
Cadmium

0.05 mg/ke to 10.00 mg/kg
lron

50 mg/kg to 500 mg/kg
Zinc

10 mg/keg to 100 meg/ks

(6.0 to 7.5) % relative

(3.5 to 4.5) % relative

(4.5 to 5.5) % relative
T i

Gravimetric standard
addition analysis by ICP-
MS

External calibration by
CVAFS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %ﬂﬂ?ﬂﬂﬂ’]&l’]iﬂ%@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
13. 1afl (#19) Agricultural products field
(13. Chemical (cont.)) Seafood (Cont)
Mercury Isotope dilution mass
0.2 mg/kg to 100.0 mg/kg (2.0 to 4.0) % relative | spectrometry (IDMS) by
Copper ICP-MS

0.1 meg/kg to 100.0 me/kg
Lead

0.1 mg/kg to 10.0 mg/kg
Chromium

0.5 me/kg to 100.0 mg/kg
Strontium

1 mg/kg to 100 meg/kg
Arsenic (total)

1 mg/keg to 100 mg/ke
Manganese

0.4 mg/kg to 10.0 mg/kg
Magnesium

1 000 mg/kg to 3 000 mg/kg
Arsenic

1 mg/keg to 100 mg/kg
Chromium

0.5 mg/kg to 100.0 mg/kg
Copper

0.5 mg/kg to 100.0 meg/ke

(2.0 to 5.0) % relative

(2.5 to 6.0) % relative

(2.0 to 3.5) % relative

(1.5 to 4.0) % relative

(4.5 to 12.0) % relative

(4.0 to 10.0) % relative

(4.0 to 5.0) % relative

(2.5 to 10.0) % relative

(5.0 to 8.0) % relative

(3.0 to 5.0) % relative
i ol

Gravimetric standard
addition analysis by ICP-MS

External calibration by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeuaudl 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsaﬁuaq e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) Agricultural products field
(13. Chemical (cont.) | Seafood (cont.) External calibration by
Mercury ICP-MS
0.2 mg/kg to 100.0 mg/kg (3.0 to 7.0) % relative
Manganese
0.4 mg/kg to 100.0 me/kg (3.0 to 7.0) % relative
Strontium
1 mg/kg to 100 mg/kg (3.0 to 7.0) % relative
Zinc
1 mg/kg to 100 mg/kg (4.0 to 7.0) % relative
Methylmercury (as Hg) External calibration by
0.2 mg/kg to 20.0 mg/kg (3.5 to 10.0) % relative | HPLC-ICP-MS
Meat
Zinc Isotope dilution mass
10 mg/kg to 200 mg/kg (2.5 t0 5.0) % relative | spectrometry (IDMS) by
Lead ICP-MS
0.01 mg/kg to 1.0 mg/kg (4.0 to 5.0) % relative
Strontium
0.05 mg/kg to 1.0 mg/kg (5.0 to 6.0) % relative
Cobalt Gravimetric standard
0.01 mg/kg to 0.30 meg/kg (6.0 to 10.0) % relative | addition analysis
Manganese by ICP-MS
0.1 mg/ke to 10.0 mg/kg (4.0 to 10.0) % relative
T i
* gnanalaluduoy (+) Aszduamnudesiuussana 95 %
= I3 a = N ~ Y
LLﬁSiJﬂ'J']@J%iﬂEJLUUIUW]@JLaﬂﬂqﬁ"]sﬁ’]ﬂqiﬁaﬂ VAAIUAINIINVDINTAB ULV ULAL NI (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

13. 103 (79)
(13. Chemical (cont.))

Agricultural products field
Meat (cont.)
Arsenic (total)
0.01 mg/kg to 0.100 mg/kg
Zinc
10 mg/kg to 500 mg/kg

Soybean and soybean powder
Cadmium
0.1 mg/kg to 1.0 mg/ke
Calcium
1 000 mg/kg to 2 000 mg/kg
Copper
5 meg/kg to 20 mg/kg
Magnesium
10 mg/kg to 3 000 mg/kg
Zinc
10 mg/kg to 80 mg/kg

Consumer products field
Fresh water
Calcium
1 mg/keg to 100 mg/kg
Nickel
0.001 mg/kg to 0.5 mg/kg

(6.0 to 18.0) % relative

(5.0 to 8.0) % relative

(3.5 to 4.0) % relative

(3.0 to 3.5) % relative

(2.0 to 2.5) % relative

(3.0 to 3.5) % relative

(3.0 to 3.5) % relative

(3.0 to 3.5) % relative

(3.0 to 3.5) % relative
i ooal

Gravimetric standard
addition analysis by
ICP-MS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) Consumer products field
(13. Chemical (cont.)) | Fresh water (cont.) Isotope dilution mass
Cadmium spectrometry (IDMS) by
0.001 mg/kg to 100 mg/kg (4.5 to 5.0) % relative | ICP-MS
Lead
0.001 mg/kg to 20 mg/kg (2.5 to 3.0) % relative
Zinc
0.01 mg/kg to 10 meg/kg (2.0 to 6.0) % relative
Copper
0.001 mg/kg to 20 me/ke (1.6 to 2.5) % relative
Strontium
0.001 mg/kg to 0.1 mg/kg (1.7 to 4.5) % relative
Chromium
0.002 mg/kg to 0.02 mg/ke (6.5 to 7.0) % relative
Mercury
0.1 mg/kg to 20 mg/ke (1.5 to 3.0) % relative
Arsenic Gravimetric standard
0.001 mg/kg to 10 me/ke (3.5 to 7.0) % relative | addition analysis by
Strontium ICP-MS
0.001 mg/kg to 0.1 me/kg (2.0 to 3.0) % relative
Mercury External calibration by
0.000 1 mg/kg to 0.004 mg/kg (5.0 to 10.0) % relative | CVAAS
e il
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLazﬁm’mwmaLﬂﬂﬂmmLaﬂmﬁsmmiﬁm %ﬂmmmmiaﬁummiaamﬁwLLazmi’?@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) Consumer products field
(13. Chemical (cont.)) | Seg water Isotope dilution mass
Cadmium spectrometry (IDMS) by
0.0001 mg/kg to 1 mg/ke (1.5 to 5.0) % relative | ICP-MS
Nickel
0.001 meg/kg to 1 meg/kg (1.5 to 4.0) % relative
Lead
0.000 5 mg/kg to 1 mg/kg (1.5 to 5.0) % relative
Arsenic Gravimetric standard
0.001 mg/kg to 1 me/ke (3.0 to 7.0) % relative | addition analysis by
Nickel ICP-MS
0.001 mg/kg to 1 mg/kg (4.0 to 10.0) % relative
Lead
0.000 5 mg/keg to 1 mg/ke (3.0 to 6.0) % relative
Mercury External calibration by
0.000002 mg/kg to (4.0 to 12.0) % relative | CVAFS
0.001 mg/kg
Milk-based diet
Copper Isotope dilution mass
0.5 mg/kg to 100 mg/kg (2.5 to 3.0) % relative | spectrometry (IDMS) by
Zinc ICP-MS
1 meg/kg to 100 me/kg (2.0 to 5.0) % relative
T
* fnpanallaiutinen (+) fisziuanudoiuussaa 95 %
LLazﬁm’mwmaLﬂulﬂmmaﬂmﬁsmmiﬁm %ﬂmmmmiaﬁummiaamﬁwLLazmﬁm (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

13. 103 (79)
(13. Chemical (cont.))

Consumer products field
Milk-based diet (cont.)
Calcium

1 000 mg/kg to 20 000 mg/kg
Potassium
1 000 mg/kg to 20 000 me/kg

Calcium

1 000 mg/kg to 20 000 meg/ke
Iron

1 mg/ke to 200 mg/kg

Selenium
0.3 mg/kg to 100 meg/kg

Food supplement
Zinc
1 000 mg/kg to 20 000 mg/ke

(5.0 to 8.0) % relative

(4.0 to 4.5) % relative

(5.0 to 8.0) % relative

(5.0 to 8.0) % relative

(4.0 to 8.0) % relative

(4.0 to 5.0) % relative

Gravimetric standard
addition analysis by
ICP-MS

Gravimetric standard
addition analysis by
ICP-OES

Gravimetric standard
addition analysis
by HR- ICP-MS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

13. 103 (79)
(13. Chemical (cont.))

Consumer products field

Cosmetic cream
Mercury

0.1 mg/kg to 100 mg/kg
Lead

5 mg/kg to 100 meg/kg
Cadmium

0.1 mg/kg to 100 mg/kg
Arsenic

1 mg/keg to 10 me/kg
Cadmium

1 mg/kg to 100 mg/kg
Copper

30 mg/kg to 100 mg/kg
Mercury

1 mg/kg to 100 me/ke
Lead

5 mg/kg to 100 meg/kg
Mercury

0.5 mg/kg to 10 meg/kg

(4.0 to 4.5) % relative

(2.5 to 3.0) % relative

(1.5 to 4.0) % relative

(4.5 to 5.0) % relative

(2.5 t0 7.0) % relative

(4.3 to 5.0) % relative

(4.0 to 10.0) % relative

(3.0 to 7.5) % relative

(5.0 to 10.0) % relative

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

Gravimetric standard
addition analysis by
ICP-MS

External calibration by

CVAFS
T i

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1adl (si0) Polymer field
(13. Chemical (cont) | plastics Isotope dilution mass
Cadmium spectrometry (IDMS) by
1 mg/kg to 100 mg/kg (1.5 to 2.0) % relative | ICP-MS
Lead
1 me/kg to 1 000 me/kg (1.5 to 2.0) % relative
Mercury
50 mg/kg to 200 mg/kg (3.5 to 5.0) % relative
Chromium
10 mg/kg to 500 mg/kg (2.5 to 4.0) % relative
Tin Gravimetric standard
10 mg/kg to 100 mg/kg (8.0 to 15.0) % relative | addition analysis by
Antimony ICP-MS
5 mg/kg to 50 meg/kg (8.0 to 10.0) % relative
Zinc
10 mg/kg to 300 mg/kg (5.0 to 6.0) % relative
Arsenic (Total)
1 mg/kg to 100 mg/kg (5.0 to 8.0) % relative
Fuel Isotope dilution mass
Ethanol spectrometry (IDMS) by
Copper ICP-MS
0.05 me/kg to 1.00 me/kg (3.0 to 4.0) % relative
Biodiesel fuel
Magnesium
0.5 mg/kg to 10 mg/kg (3.5 to 4.0) % relative
e il
* gnanuliuiueu (+) fisziuanudeduusyana 95 %
LLazﬁm’mwmaLﬂulﬂmmaﬂmﬁsmmiﬁm %mmmaﬂmiaﬁummiaauLﬁa*uLLazmi’E’m (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 DNIARILATUN 15 AueIeu 2565 d93un 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsaﬁum e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1Al (5i0) Leather Isotope dilution mass
(13. Chemical (cont)) | Cadmium spectrometry (IDMS) by
30 me/kg to 100 me/ke (2.4 to 3.5) % relative ICP-MS
Copper
30 mg/kg to 100 mg/kg (2.7 to 3.5) % relative
Nickel
30 me/kg to 100 me/kg (2.4 to 3.5) % relative

Lead

30 meg/kg to 100 meg/ke
Arsenic (Total)

30 mg/kg to 100 mg/kg
Cadmium

30 mg/kg to 100 mg/kg
Copper

30 mg/ke to 100 mg/kg
Nickel

30 me/kg to 100 me/ke
Lead

30 me/keg to 100 me/ke

Human serum

(2.6 to 3.5) % relative

(4.5 to 5.5) % relative

(7.1 to 8.0) % relative

(4.3 to 5.0) % relative

(4.6 to 5.5) % relative

(6.1 to 7.0) % relative

Calcium

50 mg/kg to 500 mg/kg (3.0 to 5.0) % relative
Magnesium

1 mg/kg to 100 mg/kg (3.4 to 4.0) % relative
Potassium

i ooal

50 mg/kg to 5 000 mg/kg (2.8 to 3.5) % relative

Gravimetric standard
addition analysis by
ICP-MS

Isotope dilution mass
spectrometry (IDMS) by
ICP-MS

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FIYNTABUNIYU - o IDNITADUIEU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) DNA solution
(13. Chemical (cont.)) | BRAF dd PCR technique
Variant
10.89 to 10 000 copies/pL 24 % and 10 %
Wild type
5.58 to 10 000 copies/pL 34 % and 11 %
% Ratio
8 % to 100 % 20 % and 10 %
EGFR
Variant
5.29 to 10 000 copies/ pL 25 % and 11 %
Wild type
5.87 % to 10 000 copies/pL 20 % and 11 %
% Ratio
0.08 % to 100 % 25% and 11 %
HPV 16 E7,
LOD = 2.13 copies/plL
(detect/not detect)
PIK3CA-WT,
LOD = 2.45 pL/copies
(detect/not detect)
v

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) DNA dd PCR technique

(13. Chemical (cont.)) H|v_1 RNA Copy number
quantification

copy number

145 to 757 17 % to 26 %
-Bt 63 in rice
0.03 to 1 copy number ratio 28 %

Beef DNA in feed
LOD: 0.1% w/w
(detected/Not detected)

Meat

DNA
Pork DNA and Real-time PCR technique
(detect/not detect)
Beef DNA
(detect/not detect)

Beef DNA , LOD= 2.86 copy/pL, 15 % dd PCR technique
LOQ= 6.62 copies/pL to
93,000 copies/ L

Pork in beef DNA
Singleplex ddPCR
0.1% to 100 =s— 29 % and 6%

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

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

Meat (cont.)
Duplex ddPCR
0.1% to 100 %

13. 103 (79)
(13. Chemical (cont.))

29 % and 6%

DP-@73496-4 Rapeseed

0.001 to 1 copy number ratio 19 % and 26%

Food/Forensic and commodities
Aqueous
Ethanol
0.05 mg/g to 5 mg/g 14%to1.5%
Biological fluid
Human plasma, serum and urine
Total Cholesterol
1.0 mg/g to 3.0 mg/g 33 % to 5.3 %
Glucose
0.1 mg/g to 10.0 mg/g
Creatinine
1.0 meg/kg to 30 meg/kg
Urea
10 mg/kg to 2 000 mg/kg
Uric acid
10 mg/kg to 2 000 meg/kg

29 % to 4.9 %

35%to55%

23%to 43 %

24%to3.4%

dd PCR technique

Internal calibration GC-FID

Exact-matching IDMS
(ID-LC-MS/MS)

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atiufl 11 oonlviausTud 15 fugeu 2565 fetuil 5 fugnou 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venanwd O dhasn O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUMBULAZNITI™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
13. 1afl (#19) Biological fluid (cont.)
(13. Chemical (cont)) | Human plasma, serum and urine Exact-matching IDMS
Phenylalanine (ID-LC-MS/MS)
1 meg/kg to 1 000 me/ke 3.9 % to 5.0 %
Food Exact-matching IDMS
Meat and egg (ID-LC-MS/MS)
Fipronil sulfone
4 pg/kg to 400 pg/ke 8 % to 9 %
Fipronil
4 pg/ke to 400 pg/ke 8% to 9 %
Fipronil sulfide
4 pg/ke to 400 pg/ke 8 % to 9 %
Fipronil-Disulfinyl
4 pg/ke to 400 pg/ke 8 % to 9 %
High purity chemicals
Folic acid Mass balance method
900 mg/g to 1 000 mg/g 1.5% to 3%
Avermectin Bla
900 mg/g to 1 000 mg/g 1%to2%
Clenbuterol.HCL
980 mg/g to 1 000 mg/g 1.5%to3%
e il
* ehannulaiuviueu () fsgduarandesiuyszana 95 %
LLazﬁm’mwmaLﬂulﬂmmaﬂmﬁsmmiﬁ‘m %‘ﬂﬂﬁ?ﬂﬁ?ﬂ?iﬁ‘ﬂ@\iﬂ?iaaULﬁﬂULLﬁ%ﬂ'ﬁ’qj@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

atun 11 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

aa

Tungsten carbide
0.5 mm to 125 mm

Chromium carbide

\/26nm 24(0.18x10°xL)>

14. i Frequency stabilized laser, lodine 1ot Optical beat frequency
X
(14. Dimension) stabilized He-Ne laser 633 nm
Frequency stabilized laser, Optical beat frequency
Frequency stabilized He-Ne laser 1x10°
633 nm
Frequency stabilized laser, Optical comb
lodine stabilized He-Ne laser 500 1x10™"2
to 1 000 nm and 1 560 nm
Gauge block: Central length Interferometry exact
Steel fractions
0.5 mm to 125 mm \/26nm2+(0.35X10-6xL)2 When L = central length
Ceramic
0.5 mm to 125 mm /26 nm®+(0.29x 10 xL)?

0.5 mm to 125 mm V/26nm2+(0.27x10° xL)?
Non-stabilized laser Direct measurement by
Wavelength wavelength meter
350 nm to 1 100 nm 1.7 x 107
Wavelength meter Direct measurement by
532 nm to 1 064 nm 4x10°8 stabilized laser/light

source o, —

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 DNIARILATUN 15 AueIeu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

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

14. 16 (519)
(14. Dimension (#9))

Gauge block Mechanical comparison

Steel, tungsten carbide When L = central length

and chromium carbide

0.5 mm to 125 mm \/50nm2+(0.50x10'6><L)2

Ceramic

0.5 mm to 125 mm
Steel

\/70nm?+(0.50x 10 x L)’

> 125 mm to 1 000 mm \/50nm2+(0.80x10'6xL)2

Gauge block: Central length
Steel
150 mm to 1 000 mm

Gauge block comparator

0.5 mm to 100 mm

Length measurement

0 mm to 100 mm

\/ 20nm?+(0.44x10° xL)?

37 nm

\0.1um? +(1.58x10°° xL)>?

Interferometry exact

fractions

EURAMET cg-2

version 2.0 (03/2011)
direct measurement by
gauge blocks

Direct measurement by

universal length

measuring machine

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)
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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Length difference
Gauge block pairs

0.5 mm to 100 mm 26 nm
Gauge block pairs
0.5 mm to 100 mm 47 nm

Size of setting zero rod

0 mm to 1 000 mm (0.2% + 2.3L%) um

Square gauge block central length
Steel

0.5 mm to 125 mm

/28nm2+(0.35x106xL)?

Universal length
measurement machine

0 mm to 2 000 mm

\/ 0.04pm?®+(0.4x10°xL)*

i ooal

ISO 3650 : 1998

Optical interferometry

ISO 3650 : 1998
Direct measurement by

gauge block comparator

ISO 3650 : 1998
comparison method by

gauge block

ISO 3650 : 1998 and
ASTM B89.1.9 - 2002
Interferometry exact
fraction

When L = central length

Direct measurement by

laser interferometer

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

avun 11

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Universal length
measurement machine
(Spindle move)
Error of indicated
0 mm to 500 mm
500 mm to 1 000 mm

External cylinder
(Plain Plug gauge)
0.1 mm to 1.0 mm
> 1.0 mm to100 mm

> 100 mm to 300 mm

Internal cylinder

(Plain ring gauge)

0.1 mm to 100 mm

0.1 mm to 100 mm

0.1 mm to 100 mm

1/0.05um?2 + (0.8 x 10-6 x L)2

1/0.06pm? + (0.8 x 106 x L)?2

0.24 pym
1/0.23um?2 + (1.4 x 10~6 x D)2

/0.25um? + (1.4 x 106 x D)2

/0.37um?2 + (1.3 x 10-6 x D)2

/0.15um?2 + (1.7 x 106 x D)2

/0.23um?2 + (2.2 x 106 x D)2

Direct measurement by

gauge blocks

1-D comparator and 2
contacting probes
When D = diameter

1-D comparator and
focusing microscope

1-D comparison
measurement with

gauge block

1-D comparison
measurement with setting
plain ring gauge

When D = diameter
i ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

& a i Y]
LLﬁ%ﬁﬂ’NN%iﬂﬁlLUUIUG]’]@JLE]?]ETYJ“U’]ﬂ’l%'L%EN %‘ﬂﬂ’JW@Jﬁ’]@J’ﬁﬂ‘U@\‘iﬂ?iaaULﬁﬁlULLﬁ%ﬂ'ﬁ’J@ (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Optical polygon : face angle
3 to 72 faces

Indexing table: index angle :
Measured angle: 360/n °, number
of division n : Measurement
interval, n = 3,4, 6,8 and 12

Autocollimator: error of indicated
angle -1 000” to 1 000”

CMM: error of indicated

[size; location; shape]

CMM size : < 1200 mm x
1 000 mm x 700 mm

Step gauge: face spacing,

size : <1020 mm

Caliper checker: face

spacing, size : <1 020 mm

0.2”

0.2”

0.2”

/0.52um? + (1.4 X 1076 x )2

4/0.52um? + (2.0 X 1076 x L)2

1/0.20pum?2 + (0.77 X 10=6 x L)2

1/0.20pm? + (0.77 x 1076 x L)2

Indexing table and one
autocollimator, error

separation

Cross calibration versus
polygon and

autocollimator

Sine arm and

autocollimator

Comparison with gauge
Block

Comparison with step
Gauge
When L = length

CMM with laser
interferometer
When L = length

CMM with laser
interferometer .
When L = length

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Ball plate: 2D center
coordinates, size :

< 620 mm x 620 mm

Ball bar/Nest bar

0 mm to 800 mm

Precision line scale:
line spacing: Glass scale :
low coefficient of thermal
expansion (8E-08 K-1),

> 0 mm to 500 mm

Glass scale : working standard,
> 0to 1000 mm

External cylinder
(plug, pin, wire):
External Diameter

> 0.1 mm to 300 mm

1/0.26um? + (1.9 x 1076 x L)?2

1.2 um

J41nm? + (0.1 x 1076 x L)2

10.11pm?2 + (2.9 x 1076 x L)2

1/0.20pum? + (1.0 x 10-6 x D)2

T

CMM with laser
interferometer using
swing round method
When L = length

Direct measurement by
ULM and laser

interferometer

Line scale interferometer
When L = length

Line scale interferometer
When L = length

1-D measuring machine
(direct method)
When D = diameter

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Error of indicated displacement

Calibration tester and dial
Gauge tester (I-checker)

0 mm to 60 mm

> 60 mm to 100 mm
Calibration tester

O0mmto 5 mm
Electronic comparator

O0mmto 5 mm

Linear gauge

0 mm to 100 mm

height cauge

0 mm to 600 mMm

> 600 mm to 1 000 mm

/0.13um? + (8 X 1076 X L)2

/0.20pm? + (8 X 1076 x L)2

1/0.13um? + (4.8 x 1076 x L)2

0.2 upm

J/0.05um?2 + (1.7 X 10=6 x L)2

J13um?2 + (1.3 x 1075 x L)?

J14pm? + (1.3 x 1075 x L)2

i ol

Direct measurement by
linear gauge
When L = length of dial

gauge tester

Direct measurement by
laser interferometer
When L = length of

Calibration tester in mm

Comparison method by

linear gauge

Direct measurement by
gauge block

When L = length of
gauge block

Direct measurement by
gauge block

When L = length of
gauge block

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususoaaail 21-LB0014

(Certification no. 21-LB0014)
DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GUX'RIARE - YAANANTOVDY — -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
14. 3R (9) Thickness Direct measurement by

(14. Dimension (#9))

0 mm to 10 mm

External micrometer
0 mm to 25 mm
25 mm to 225 mm
> 225 mm to 300 mm

Vernier caliper

0 mm to 600 mm
> 600 mm to 1 000 mm

Dial gauge

0 mm to 50 mm

0 mm to 50 mm

/0.5um? + (9.1 x 1076 x L)?2

4/0.1um? + (1.35 x 1075 x L)2

/0.6um? + (1.36 x 1075 x L)2

V0.7um? + (1.42 x 1075 x L)2

V/13um? + (1.33 x 1075 x L)2

V14pm? + (1.33 x 1075 x L)?2

J2.6pum? + (1.8 x 10~* x L)?2

/0.34um? + (4.5 X 1075 x L)?

linear gauge
When L = thickness

Direct measurement by
gauge block

When L = length of
gauge block

Direct measurement by
gauge block

When L = length of
gauge block

Direct measurement by
dial gauge tester

When L = length of dial
gauge

Direct measurement by
ULM

When L = length of dial

gauge

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Dial test indicator

O0mm to 1.6 mm

Magnification checker

0 mm to 0.4 mm

Laser displacement sensor

0 mm to 50 mm

0 mm to 100 mm

Error of indicated displacement
Micrometer head

0 mm to 50 mm

Rotary table position angle
0° to 360°

0.8 upm

0.2 pm

V12pm? + (1.7 X 10~* x L)?

V1.2um? + (4 X 10~* x L)2

1/0.8um? + (8 X 10=6 x L)2

7”

Direct measurement by

calibration tester

Direct measurement by

linear gauge

Direct measurement by
dial gauge tester
When L = length of dial

gauge tester

Direct measurement by
gauge block

When L = length of
gauge block

Direct measurement by
length gauge

When L = length of
length gauge

Direct measurement by
self-calibration angle

system

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Rotary encoder scale : position

Angle 0° to 360°

Angle 0° to 360°

Small angle generator:

cylinder spacing; angle -5 000

um/m to 5 000 pm/m

Sine bar: cylinder spacing; angle

Autocollimator: error of
indicated angle; axes
Orthogonality

-1 500" to 1 500"

Electronic level: error of
indicated inclination angle
-60° to 60°

Clinometer: error of
indicated inclination angle,
-1 000” to 1 000”

0.11”

0.06”

2.0 pm/m

177

0.15”

0.002°

0.35”
i ol

Direct measurement by
self-calibration measuring
system (for using
SCMS-107)

Direct measurement by
self-calibration measuring
system (for using
SCMS-127)

Direct measurement by

Autocollimator

JIS B 7523 : 1997

Direct measurement by
self-calibration angle

system

Direct measurement by

rotary encoder

Direct measurement by

autocollimator

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Spirit (bubble) level : error of

indicated inclination angle

-5 000 um/m to 5 000 pm/m

Protractor: error of indicated
angle,
0° to 360°

Squareness tester : error of
indicated (squareness ;
Straightness)

up to 400 mm

90° (steel, try) square:
Squareness

50 mm to 500 mm

90° granite square:
Squareness

up to 400 mm

90° cylinder square:
Squareness

up to 400 mm
il

5.4 pm /m

2.0 um

2.5 um

2.3 um

2.3 um

Direct measurement by

autocollimator

BS 1685 : 1951
Direct measurement by

Angle block and Square

Direct measurement by

master square

JIS B 7526 : 1995
Comparison method by
master square and gauge
block

JIS B 7526 : 1995
Comparison method by
master square and
measuring probe

JISB 7539 : 1971

Direct measurement by

master square

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Angle block : included angle ;
pyramid error; face flatness
0° to 90°

Straight edge:
Straightness

Straightness

Straightness of guide way:

straightness

Straightness

Depth Master: error of indicated

Depth, size: < 300 mm

Plain Ring Gauge: Diameter

0.5 mm to 300 mm

0.5 mm to 100 mm

0.33”

1.0 um

0.7 pm

(1.6x1076x L) pum

0.7 pm

J/0.68um? + (1.1 x 1076 x L)?2

/0.25um? + (1.8 x 1076 x D)?

/0.16um? + (1.3 x 1076 x D)?

Direct measurement by
autocollimator and self-

calibration angle system

Direct measurement by
Straightness Measuring
Machine

JISB 7514 : 1977

Reversal method

JISB 7514 : 1977

Direct measurement by
autocollimator

JISB 7514 : 1977

Reversal method

Direct measurement

method

Compare measurement
method with setting
plain ring gauge

When D = diameter
Compare measurement
method with gauge
block

When D = diameter -, —

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Ball, Sphere: Diameter

0.1 mm to 300 mm

Screw standard
Parallel Thread Plug Gauge:
Pitch

0.2 mm to 6 mm

Taper Thread Plug Gauge:
Pitch

0.45 mm to 8 mm

Taper Plain Plug Gauge :
Pitch

0.45 mm to 8 mm

Parallel Thread Ring Gauge:
Pitch

0.45 mm to 8 mm

Taper Thread Ring Gauge :
Pitch

0.45 mm to 8 mm

/0.20pm? + (1.0 x 1076 x D)2

1.5 um

2.0 um

2.0 um

1.5 um

2.0 um

Direct measurement
method using ULM
When D = diameter

EURAMET cg-10
Version 01
ULM and 3-wire unit

EURAMET cg-10
Version 01
ULM and two-ball stylus

ULM and two-ball stylus

EURAMET cg-10
Version 01
ULM and two-ball stylus

EURAMET cg-10
Version 01

ULM and two-ball stylus
e

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

atun 11
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

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

14. 16 (519)
(14. Dimension (#9))

Taper Plain Ring Gauge:
Pitch
0.45 mm to 8 mm 2.0 um
Thickness of taper thread plug
gauge
Taper Thread Plug Gauge :
Length
0 mm to 100 mm 1.0 pm
Thickness of taper thread ring
gauge
Taper Thread Ring Gauge :
Length
0 mm to 100 mm 0.15 um
Height Measuring Station
Length

0 mm to 600 mm

/0.7um? + (1.0 x 1076 x D)2

Surface plate
Flatness
250 mm x 160 mm to 0.5 um to 5.5 um

2 500 mm x 1 600 mm

ULM and two-ball stylus

Direct measurement by

height measuring station

Direct measurement by
using universal length

measuring machine

Direct measurement by

using gauge block

JSB 7513 :1992
Direct measurement by

electronic inclinometer

i ol

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

GRNRIARE - YAAINUFINTOVD s -

- FYNTFUNYU - v . I/ATEDULNYU

douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
14. 3R (9) Universal Length Measuring Direct method using by
(14. Dimension (A8))  (Machine, Mahr, Rubin 800 gauge Block

Length 0 to 500 mm

1/0.05um? + (0.8 x 10-6 x L)2

Contour Measuring Machine, Compare with gauge
0 mm to 120 mm 2.0 pm block, standard glass
scale, radius glass
X-Axis Contour Measuring Compare with standard
Machine, 0 to 120 mm 1.3 um glass scale
Optical flat, optical parallel: Direct measurement by
Flatness, Fizeau interferometer
Maximum diameter : 60 mm 20 nm Where F representing
> 60 mm to 300 mm J37nmZ + (2.0 x 102 x F)2 flatness
Transmission flat, reference flat Fizeau interferometer
Flatness: and Three-flat-test
Maximum diameter : 60 mm 4.0 nm method
Optical parallel Universal Length
Parallelism: Measuring machine
Maximum diameter : 60 mm 60.0 nm (ULM)
T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Glass hemisphere

Diameter : up to 355 mm

Roundness of specimen

Diameter : up to 355 mm

Optical Standards
Radius of curvature,

up to 600 mm

Sphericity and form error,
F/#:10.7

Sag of spherical part
Aperture : 100 mm

Lens: Focal length
Concave radius: up to 600 mm

Convex radius: up to 600 mm

/8.0nm? + (8.0 X 1073 x R)?

J11.1nm2+(11x103xR)?

J0.75um?2+(22.1 x 10 x1)2

23 nm

1 um

7.87um+(0.47 x103x F)

Multi-step, stylus-on-
spindle roundness
instrument

When A = roundness

Stylus-on -spindle

roundness instrument

When £ = roundness

Calibration by Fizeau
interferometer
When ( = radius of

curvature

ISO 9342-1 : 2005
Non-contact
measurement
reflective index of lens
are required

When F = representing

focal length
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

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

14. 16 (519)
(14. Dimension (#9))

Lens: Opthalmic power
Concave radius: up to 600 mm 0.0006 + (0.0005 x D) m™

Convex radius: up to 600 mm

Prism diopter

Diopter: up to 50 A 0.015 A

Step height / Depth standard,
Range : 25 nm to 32 pm

\6.64% + (5.53 x 1073 X Z,,)?
nm

Depth/Step height standard,
Range : 10 nm to 0.1 ym

V6.02 4 (0.20 X Zp,)2 NM

Range : 10 nm to 50 pm V7482 +(7.22 x 1073 x Z,,,)?

nm

ISO 9342-1 : 2005
Non-contact
measurement

When D = representing

ophthalmic power

ISO 9342-1 : 2005

Prism diopter calibration
using mechanical-bearing
rotary stage

ISO 5436-1, type A
Stylus instrument

When 7, = measured

value

Interference microscope
(PSI method)

Interference microscope
(VSI method)
When 2, = measured

value

T

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

& a i Y]
LLﬁ%ﬁﬂ’NN%iﬂﬁlLUUIUG]’]@JLE]?]ETYJ“U’]ﬂ’l%'L%EN %‘ﬂﬂ’JW@Jﬁ’]@J’ﬁﬂ‘U@\‘iﬂ?iaaULﬁﬁlULLﬁ%ﬂ'ﬁ’J@ (TLA-03)
(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GUX'RIARE ~ YAANANTOVDY . -
- FYNIFULNYY - o I5NTADULNYU
GRIVNI) ANTABULNEULLRZNTIN®

(Field of Calibration)

(Parameter)

(Calibration and Measurement Capability*)

(Calibration Method)

14. 16 (519)
(14. Dimension (#9))

Roughness standard
Ra (ISO 4287 : 1997)
Range: 25 nm to 32 pm

Rz (ISO 4287 : 1997)
Range: 25 nm to 32 pm

Rsm (ISO 4287 : 1997)
Range: 1 pm to 100 pm

Step height / Depth standard,

Range : 1 nm to 100 nm

/8912 + (5.53 x 1073 X Z,,,)2
nm

V20.32 4+ (8.72 x 1073 X Z,,)?
nm

/0.58% + (0.02 X S,,)2 UM

V0.732 4+ (1.73 X 1076 X Z,,)?
nm

ISO 5436-1 type C, D
Stylus instrument
When Z,, = measured

value in pm

When §,,, = measured
value in um

ISO 5436-1 : 2000
Non-contact
measurement by
metrological
nanomeasuring and
nanopositioning machine
(NMM)

When 2, = measured

value (depth) in nm

il

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmsaﬁuaq e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
14. 3R (9) Pitch standard / Spacing standard ISO 5436-1 : 2001
(14. Dimension (2))  |Range : 0.1 um to 100 um V3392 + (1.73 x 1073 x Zm)? | Non-contact measuremen
nm by metrological

nanomeasuring and
nanopositioning machine
(NMM)

When Zm = measured

valued (spacing) in um

Areal surface texture ISO 25178-2: 2012
Parameter : S, Non-contact roughness
Range : 0.01 um to 3 ym J29.5%2 + (728 xZm)2nm | measuring instrument

When Z,, = measured

value in pm
Areal surface texture ISO 25178-2 : 2012
Parameter : 5, Non-contact roughness
Range : 0.01 pm to 3 um /30.3%2 + (7.23 x Zm)2 nM measuring instrument

When 2, = measured

value in pm
Internal and external cylinder, Stylus-on-spindle
magnification standard: roundness instrument
Diameter : 1 mm to 355 mm \/122 + (12 X R)2 nm When R = roundness in
pm
el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DNIARILATUN 15 AueIeu 2565 d93un 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ AAANUANLNTOUD e ~
- FYNTFUNYU - v . I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
14. 3R (9) Roundness Standards Direct measurement by
(14. Dimension (M8))  |Flick standard : Roundness, roundness measuring
Runout instrument
Height : up to 500 mm \/16.22 + (8.0 X R)2 nm | When R = measured
Diameter : up to 300 mm valued of flick standard in
Maximum runout : 2.06 mm pm
Glass hemisphere / roundness Multi-step, table move
specimen type by roundness
Diameter : up to 200 mm \/5.42 + (7.6 X R)?2 nm | measuring instrument

When A = measured

valued of roundness in

pm
Cylinder / Cylindrical standard J0.16% + (1.17 x 103 x H)? | Direct measurement by
Cylinder : UM roundness measuring
Diameter: > 0 mm to 300 mm instrument
Height : > 0 mm to 500 mm When H = measured
Cylindricity : > 0 mm to 2 mm height of the cylinder in
mm
v

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeawi 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aonuniesUidins M ans O venaawi O s O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %mmmmmsaﬁuaq e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
14. 3R (99) Cylinder / Cylindrical standard Reversal method by
(14. Dimension (2)) | Straightness: roundness measuring
Height : up to 500 mm instrument
) J77% +(0.10 X )2 nm
Diameter : up to 300 mm When ( = travel length
Maximum runout : 2.06 mm of the cylinder in mm
V1012 4+ (0.99 x [)2 nm Direct measurement

method by roundness
measuring instrument
When ( = travel length

of the cylinder in mm

Parallelism: J016%2 + (12 x 103 xH)?2 | Direct measurement by
Height : up to 500 mm pum roundness measuring
Diameter : up to 300 mm instrument

When H = measured

height of the cylinder in

mm
Calibration gauge for seam meter Line scale interferometer
Line spacing
0 mmto5mm 0.30 um

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Objective micrometer, stage
micrometer and standard scale of
Brinell microscope

Line spacing

0 mm to 10 mm

Glass Scale
Line spacing

0 mm to 400 mm

3D-Artifacts
Error of indicated diameter,
length, height, width and so on
1200 x 1 000 x 700 mm

Hole plate
Center coordinates

up to 1 000 mm

Contour specimen
X-Axis
0 mm to 200 mm
Z-Axis

0 mm to 20 mm

1/0.0003mm?2+(1.7x10-6xL)?

/0.0006mm?2+(1.7x10-6xL)?

/0.70mm2+(2.5x10-6xL)2

/0.25um2+(0.42x10-6xL)?

2.3 um

1.6 um

Line scale interferometer
where [ representing
indication length of the

line spacing

Direct measurement by
coordinate measuring
machine

where L representing
length

Swing-round method
and laser interferometer
integrated with CMM
where L representing

length

Contact Method

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdaurinedulunuenaTIvInI1sised VAANNAINNTAVRINITADUIEUKAEN1TI (TLA-03)

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

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

NITNTNYAFINNITU éhﬁfmmmmg’mmamﬁmeﬁqmammm
(Ministry of Industry, Thai Industrial Standards Institute)

WiT 176/183




eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaa? 21-LB0014
(Certification no. 21-LB0014)

atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunwieaujuiinis M ans O venaowd O 451 O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD e -
- FYNTFUNYU - v, I/ATEDULNYU
ABuLvigy (Parameter) MIHOUVIEULAZNNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

14. 16 (519)
(14. Dimension (#9))

Gauge blocks
Flatness

0.5 mmto 125 mm

Cylinder/cylindrical standard
Squareness
Height: up to 500 mm

Diameter: up to 300 mm

Transmission flat/reference flat
Flatness

Diameter: up to 300 mm

2D Dimensional Measurement
X-Axis: up to 200 mm
Z-Axis:up to 20 mm

3D Dimensional Measurement
X-Axis: up to 1 200 mm
Y-Axis: up to 1 000 mm
Z-AXis: up to 700 mm

35 nm

/0.40pum?+(1.2x10°6xH)?2

25 nm

2.3 pm
1.6 um

1/0.70pum2+(2.5x106xL)?

Gauge block

interferometry

Contact measurement
by Roundness measuring
instrument

where H representing
measured height of the
cylindrical square
Non-contact
measurement using
Fizeau interferometer
(Three Flat Test method)

Direct measurement

using Contracer

Direct measurement
using Coordinate
Measuring Machine(CMM)

where L representing

length L acal

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
a < a A a a )
wardiAunue Ul UnLeNE15IVINISET 9 IRANUAIUITVINTSARUTIEULAENNTIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaav? 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 pONIRLATUN 15 AUneU 2565 f9Tusl 5 Aueeu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunmriesUfjiins [ ans M wenaowdt O d2a51 O waeun O vanwaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIAP] ~ %mmmmsmaa ~— -
- FYNTFADULNYU - v . A0NTFDULNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. AU Rockwell hardness testing ISO 6508-2 : 2015 and
(1. Hardness) machine ISO 6508-3 : 2015
Scale A, B, C, E, 30N, 30T,
15N and 15T
Indirect verification 0.45 HR unit
Direct verification
Test force 0.08 %
Testing cycle 0.05s
Depth measuring unit 0.20 ym
Diameter of 1.587 5 mm- 1.0 um
ball indenter
Diameter of 3.175 mm-ball 1.5 um
indenter
Radius tip of diamond 1.5 um
indenter
Angle of diamond indenter 0.03°
>
* p1plalkuueu (+) NszAuauioiuyUTEiM 95 %
wazilanuvuneduluanuienalsivnisises InAnuEINNTaveINSERUWIEULAYN1TIA (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususosaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atun 11 ponlsuATUN 15 Aueneu 2565 Aviuil 5 Auseu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aounwiesujiines [ ans M wenaawd O e O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRNRIARE - YAAINUFINTOVD s -
- FYNTFUNYU - v . I/ATEDULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. anuwds (@) | Brinell hardness testing ISO 6506-2 : 2017 and
(L Hardness (A2) | machine ISO 6506-3 : 2014

Scale HBW 10/3 000,

HBW 10/1 500, HBW 10/1
000, HBW 10/500,

HBW 10/250, HBW 10/100,
HBW 5/750,

HBW 5/250, HBW 5/125,
HBW 5/62.5, HBW 5/25,

HBW 2.5/187.5, HBW
2.5/62.5, HBW 2.5/31.25,

HBW 2.5/15.625, HBW
2.5/6.25, HBW 1/30,

HBW 1/10, HBW 1/5, HBW
1/2.5, and HBW 1/1

Direct verification

Test force 0.08 %
Testing cycle 0.10 s
Diameter of < 2.5 mm- ball 1.0 um
indenter

Diameter of > 2.5 mm-ball 1.5 um
indenter sl

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
wazdlanunaieduluauenasivin1sised IANNEANLITIVRINISARUEULAZN1SIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tufuseaanil 21-LB0014 THAILAND
(Certification no. 21-LB0014)
atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunmriesUfjiins [ ans M wenanwd [ a1 O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumy (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. AU (@) | Brinell hardness testing machine ISO 6506-2 : 2017 and
(1. Hardness (+i9)) Direct verification (cont.) ISO 6506-3 : 2014
Measuring system 0.20 %
He < 250 HBW of force- 1.5 % of HBW
diameter index 30
H. from 250 HBW to 450 1.25 % of HBW
HBW of force-diameter
index 30
Hc > 450 HBW of force- 1.0 % of HBW
diameter index 30
AUl hardness level of 1.0 % of HBW
force-diameter index 15,
10, 5and 2.5
Vickers hardness testing ISO 6507-2 : 2018 and
machine ISO 6507-3 : 2018
Scale HV 0.2, HV 0.3, HV 0.5,
HV 5, HV 10, HV 20, HV 30
and HV 50
Direct verification
Test force 0.11 %
Testing cycle 0.10 s
Measuring system 0.40 ym When d < 200 pm
0.20 % of d When d > 200 um
e el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %
wazdlanunaieduluauenasivin1sised IANNEANLITIVRINISARUEULAZN1SIA (TLA-03)

(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaaan 21-LB0014 THAILAND
(Certification no. 21-LB0014)
adun 11 DONMARILATUN 15 Augeu 2565 f9dun 5 Aueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
aounwiesujiines [ ans M wenaawd O e O waoun O waneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKII b ~ %ﬂﬂﬂﬂﬂ’lu’liﬂ%@ﬂ e ~
- F1YNITEDULNYU - v . 0NTEDUNYU
dgumey (Parameter) AIHOUMBULASNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
1. AUl (fe) | Vickers hardness testing ISO 6507-2 : 2018 and
(1. Hardness (#0)) | machine (cont.) ISO 6507-3 : 2018
Indirect verification
Scale HV 0.01, HV 0.02, 16500 Where d = diagonal
0,
HV 0.05, HV 0.1, HV 0.2, 65+ =7 % length in pm
HV 0.3, HV 0.5, HV 1, HV 2,
and HV 3
Scale HV 5, HV 10, HV 20, (2.1 + 2320) % Where d = diagonal
HV 30, HV 50 length in pm
Displacement measuring Comparison with
systems for material testing reference standard
machine
Displacement length ASTM E2309/E2309M-20
0 mm to 2 000 mm 0.17 %
Speed for material testing ASTM E2658-15
machine
0.05 mm/min to 2 500 0.17%
mm/min
>
* aianyliibiuey (+) NEAUANUTBIUUTTIa 95 %
= I a = = = Y]
LLﬁS@Jﬂ’J’]&JMﬂJ’]EJL‘IJUIUG]’]@JL@ﬂﬂ’ﬁ’JSU’mWﬁLi’EN VAAMUAIHNITOVDINTAB UL ULALNNIA (TLA-03)
(* Expressed 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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eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaav? 21-LB0014
(Certification no. 21-LB0014)

atut 11 oonlRausTuil 15 fugneu 2565 fetudl 5 fueneu 2570
(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunmriesUfjiins [ ans M wenanwd [ a1 O wdend O wanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb ~ YAAINUFINTOVD e -
- FYNTFUNYU - o I/ATEDULNYU
daumay (Parameter) MSERUNBULAZNITIN™ (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability®)
2. k330 Torque wrench calibration DAkkS-DKD-R 3-8
(2. Torque) devices
1 N:m to 1 kN-m 2.0 x 107
Torque screwdriver Based on
calibration devices DAKkS-DKD-R 3-8
0.1 Nmto 1L N'm 3.0 x 107
1 N-m to 10 N'-m 2.0x107
3.3 Uniaxial testing machine ISO 7500-1
(3. Force) For increasing force only
Tension
5 N to 500 kN 0.17 %
Compression
5N to 2 MN 0.047 %
For increasing and
decreasing force
Tension
5 N to 500 kN 0.24 %
Compression
5Nto 2 MN 0.35 %
>

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdlanunaieduluauenasivin1sised IANNEANLITIVRINISARUEULAZN1SIA (TLA-03)

(* Expressed 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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avun 11

eavdunavitasveutisluiusenisaujininig
(Scope of Accreditation for Calibration)

Tususeaav? 21-LB0014
(Certification no. 21-LB0014)

DONMRILATUN 15 Nue18U 2565

D93UN 5 Nuengu 2570

(Issue No. 11) (Valid from) (15" September 2565 (2022)) (Until) (5" September 2570 (2027))
anunmriesUfjiins [ ans M wenanmn O dhesm O wdeun O wareanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRkRlakb - YAAINUFINTOVD - -
- FYNIFULNYY - v, I5NTADULNYU
douLiay (Parameter) MIFBUMEULAZNNT I (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

4. 1@

(4. Dimension)

Extensometer system
Gauge length up to 1 000 mm
Travel length up to 800 mm

Universal length measurement

machine (Spindle move)

Error of indicated

0 mm to 500 mm

500 mm to 1 000 mm

0 mm to 2 000 mm

0.15 %
0.026/L + 0.155 %

\/O.OSZum + (0.8 x 107 x L)*

\/0.062um + (0.8 x 107 x L)°

\/0.042um + (0.4 x 10°° x L)°

ISO 9513
When | = travel length in

mm

Direct measurement by
gauge blocks
Direct measurement by

gauge blocks

Direct measurement by

laser interferometer

L el

* anenulivdueu (+) NszeuaNuTaiuUsEUNM 95 %

wazdlanunaieduluauenasivin1sised IANNEANLITIVRINISARUEULAZN1SIA (TLA-03)

(* Expressed 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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