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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

Advantage Center Co., Ltd.
59/494 Moo 6, Frakham Road, T. Kukhot, Lumlookkar,
Pathumthani 12130 Thailand
Pornsak Suksawaeng +66 29873248-50
Pornsak.accl2662@gmail.com www.accl-cal.com

CALIBRATION
Certificate Number: AC-2662

Valid to: March 21, 2027

Acoustics and Vibration
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
I kHz Comparison to
'Sound Level Meter 94 dB 0.88 dB Soun dealibra tor
114 dB 0.88 dB
"'Vibration Meter (RMS)
Acceleration (160 Hz) 10 m/s? 3.3 % of reading
Comparison to
Velocity (160 Hz) 10 mm/s 3.3 % of reading Vibration Calibrator
Displacement (160 Hz) 10 us 3.3 % of reading
Chemical Quantities
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
4.00 pH 0.01 pH .
1 Comparison to
pH Meter 7.00 pH 0.01 pH . .
10.00 pH 0.017 pH Accredited pH Solution
@25 °C
sen 07usen
! Conductivity Meter K M Accredited Conductivity
1413 uS/cm 20 puS/cm Solution
12.88 mS/cm 0.18 mS/cm "
111.3 mS/cm 1.6 mS/cm
S——
. . L a3
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Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+-) \
Equipment
10 NTU 0.06 NTU
15 NTU 0.17 NTU
N o
' Turbidity Meter 100 NTU 0.99 NTU Accredited Turbidity
500 NTU 3.1 NTU Solution
800 NTU 5.1 NTU
1 000 NTU 7.1 NTU
10 % Brix 0.07 % Brix Comparison to
1 20 % Brix 0.08 % Brix '
Refractometer 30 % Brix 0.095 % Brix Accredlted. Sucrose
50 % Brix 0.12 % Brix Solution
1.347 83 nD 0.000 21 nD Comparison to
! Refractometer Refractive 1.363 84 nD 0.000 21 nD Aceredited Sucrose
Index 1.381 13 nD 0.000 21 nD Solution
1.420 09 nD 0.000 21 nD
! Total Dissolved Solids Comparison to
(TDS) Meter 1000 pei f 2/ Accredited TDS Solution
Electrical — DC/Low Frequency
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment

'DC Voltage — Source

(0 to <330) mV
330mVto<33V
(33to<33)V
(33t0<330)V
(330 to 1 000) V

48 uV/V +9 uv
40 uV/V + 60 uv
40 uV/V + 0.6 mV

45 pV/V + 6 mV
45 uV/V + 60 mV

Comparison to
Fluke 5500A
Multiproduct Calibrator

'DC Current — Source

Upto <3.3mA
(3.3to <33) mA
(33 t0 <330) mA
(0.33t0<22) A
22t 1) A

0.11 mA/A + 85 nA
80 uA/A +0.65 pA
80 pA/A + 8 nA
0.25 mA/A + 85 pA
0.47 mA/A +0.75 mA

Comparison to
Fluke 5500A
Multiproduct Calibrator

' DC Current Clamp-on
Meters — Source

(10 to < 16.5) A
(16.5 to < 150) A
(150 to 550) A

5.8 mA/A +0.07 A
S59mA/A+02A
S9mA/A+0.6 A

Comparison to
Fluke 5500A
Multiproduct Calibrator,
50-turn Coil
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

"'AC Voltage — Source

(1to<33)mV
(10 to 45) Hz
> 45 Hzto 10 kHz
(> 10 to 20) kHz
(>20to 50) kHz
(> 50 to 100) kHz
(> 100 to 450) kHz
(33t0 <330) mV
(10to 45) Hz
> 45 Hz to 10 kHz
(>10to 20) kHz
(>20to 50) kHz
(> 50 to 100) kHz
(> 100 to 450) kHz
(0.33t0<3.3)V
(10 to 45) Hz
> 45 Hz to 10 kHz
(>10to 20) kHz
(>20to 50) kHz
(>50to 100) kHz
(> 100 to 450) kHz
(33to<33)V
(10to 45) Hz
> 45 Hzto 10 kHz
(>10to 20) kHz
(>20to 50) kHz
(>50to 90) kHz
(33t0<330)V
45 Hzto 1 kHz
(>1to 10) kHz
(>10to 18) kHz
(330 to 1 000) V
45 Hz to 1 kHz
(> 1to 5)kHz

(> 5 to 10) kHz

2.8 mV/V + 16 pvV
1.2 mV/V + 16 vV
1.6 mV/V + 16 pvV
2 mV/V +16 pv
2.8 mV/V +26 uVv
8 mV/V + 50 uv

2 mV/V +20 uV
0.4 mV/V +20 uv
0.8 mV/V +20 uVv
1.3 mV/V +32 uV

1.9 mV/V +0.15 mV
5.5mV/V+03mV

1.2 mV/V +0.21 mV
0.3 mV/V+0.1mV
0.7 mV/V + 80 uV
1.1 mV/V +0.25 mV
1.9 mV/V + 1.4 mV
4mV/V+2.6mV

1.2mV/V+22mV
0.32 mV/V + 0.75 mV
0.63 mV/V+22mV
1.5mV/V+4mV
1.9 mV/V + 14 mV

0.4 mV/V+7.8 mV
0.7mV/V +13mV
0.7 mV/V +27 mV

0.4 mV/V +85mV
1.6 mV/V +0.11V
1.6 mV/V +04V

Comparison to

Fluke 5500A
Multiproduct Calibrator

Version 009 Issued: June 9, 2025
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

' AC Current — Source

(29 to <330) pA
(20 to 45) Hz
>45Hzto 1 kHz
(>1to5)kHz
(>5to0 10) kHz
(0.33 to <3.3) mA
(20to 45) Hz
>45 Hzto 1 kHz
(>1to5)kHz
(>51to 10) kHz
(3.3to<33) mA
(20 to 45) Hz
>45 Hz to 1 kHz
(>1to5)kHz
(>5to0 10) kHz
(33 to <330) mA
(20to 45) Hz
>45 Hz to 1 kHz
(> 1to5)kHz
(>51to 10) kHz

2 mA/A +0.12 uA
1 mA/A +0.2 pA
3.2 mA/A +0.12 pA
9.8 mA/A +0.12 uA

1.6 MA/A + 0.25 pA
0.8 mA/A +0.25 LA
1.6 MA/A +0.25 pA
4.4 mA/A+ 0.25 pA

1.6 mA/A +2.5 pA
0.7 mA/A + 2.5 uA
1.6 MA/A + 2.5 pA
4.7 mA/A +2.5 pA

1.6 mA/A +25 pA
0.7 mA/A +25 pA
1.6 mA/A +25 pA
4.7 mA/A + 25 pA

Comparison to
Fluke 5500A
Multiproduct Calibrator

(0.33t0<2.2) A
(10to 45) Hz 1.6 mA/A +0.25 mA
>45Hzto 1 kHz 0.78 mA/A + 0.25 mA
(>1to5)kHz 6 mA/A +0.25 mA
22to11)A
(45to 65) Hz 0.5 mA/A +2 mA
(> 65 to 500) Hz 0.8 mA/A +2 mA
> 500 Hz to 1 kHz 2.6 mA/A +2 mA
(10to <16.5) A
(45 to 65) Hz 6.6 mA/A +0.09 A
(> 65 to 440) Hz 12 mA/A +0.07 A

(16.5 to < 150) A

Comparison to

|
AC Current Clamp-on (45 o 65) Hz 6.5 mA/A + 0.3 A .Fluke SSOOA
Meters — Source (> 65 to 440) Hz 12 mA/A + 0.3 A Multiproduct Cal'lbrator,
(150 to 550) A 30-turn Coil
(45to 65) Hz 6.5mA/A+1.1A
(> 6510 100) Hz 12mA/A+1.1A
sy,
Version 009  Issued: June 9, 2025 www.anab.org Am i%%

Page 4 of 21

ANSI National Accreditation Board Dl W



http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Resistance — Source
(Simulation)

Oto<11)Q
(11 to <33)Q
(33 to < 110) Q
(110 to < 330) Q

330 Qto < 1.1 kQ
(1.1 to <3.3) kQ
(33to<11)kQ
(11 to < 33) kQ
(33 to < 110) kQ
(110 to < 330) kQ
330 kQ to < 1.1 MQ
(1.1 to <3.3) MQ
(3.3 to<11) MQ
(11 to < 33) MQ
(33 to 100) MQ

0.1 mQ/Q + 8.5 mQ
0.1 mQ/Q + 15 mQ
70 pQ/Q + 15 mQ
70 pQ/Q + 15 mQ
70 uQ/Q +0.1 Q
70 uQ/Q +0.1 Q
70 nQ/Q +0.9 Q
70 uQ/Q +0.9 Q
90 uQ/Q +17.5Q
0.1 mQ/Q+9Q
0.13 mQ/Q + 80 Q
0.13 mQ/Q + 0.1 kQ
0.48 mQ/Q + 1 kQ
0.8 mQ/Q+ 1.3 kQ
0.4 mQ/Q + 4.3 kQ

Comparison to

Fluke 5500A
Multiproduct Calibrator

(0.1t0o1)Q 5.8 mQ
! Resistance — Source (((} ;Otsg()))k% 5182mg£22 Comparison to
(Variable Artifact) ( 5' t0 10) kQ 6.0 0 Resistance Decade Box
(10 to 100) kQ 58 Q
(0.1 to 10) MQ 5.8 kQ
(10 to 20) MQ 32 kQ
(20 to 30) MQ 69 kQ
"High Resistance, Insulation (30 to 50) MQ 75 kQ Comparison to
Testers, Resistivity Meters (50 to 100) MQ 94 kQ Resis tancz Decade Box
@ (50 to 1 000) V (100 to 200) MQ 2.8 MQ
(200 to 500) MQ 4.5 MQ
(0.5t0 1) GQ 7.1 MQ
10 GQ 72 MQ
!Electrical Simulation of Pt 385,100 Q o o Comparison to
RTD Indicating (-200t0 0) °C 0.15°C Fluke 744
Devices — Source/Measure (010 400) °C 0.25°C Process Calibrator
(400 to 650) °C 0.48 °C
NS
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range IIVI Y Method, and/or
easurement (+/-) .
Equipment
Pt 385, 100
(-200 to 0) °C 0.09 °C
(0 to 300) °C 0.14 °C
(300 to 400) °C 0.15 °C
(400 to 630) °C 0.18 °C
(630 to 800) °C 0.33 °C
Pt 385,200 Q
(-200 to 100) °C 0.08 °C
(100 to 260) °C 0.09 °C
(260 to 300) °C 0.18 °C
(300 to 400) °C 0.19 °C
(400 to 600) °C 0.2°C
(600 to 630) °C 0.23 °C
Pt 385, 500 Q
(-200 to -80) °C 0.08 °C
(-80 to 100) °C 0.09 °C
!Electrical Simulation of (;gg :0 42188) og 0.1 OC Comparison to
RTD Indicating ( 0 0] e QL2 OC Fluke 744
. (400 to 600) °C 0.14 °C .
Devices — Source/Measure (600 to 630) °C 0.16 °C Process Calibrator
Pt 385, 1 000 Q
(-200 to -80) °C 0.08 °C
(-80to 100) °C 0.09 °C
(100 to 260) °C 0.1°C
(260 to 400) °C 0.13 °C
(400 to 600) °C 0.14 °C
(600 to 630) °C 0.16 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.36 °C
(-190 to -80) °C 0.08 °C
(-80to 0) °C 0.09 °C
(0 to 260) °C 0.11 °C
(260 to 300) °C 0.13 °C
(300 to 400) °C 0.14 °C
(400 to 600) °C 0.15°C
(600 to 630) °C 0.33 °C
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Pt 3926, 100 Q
(-200 to 0) °C 0.09 °C
!Electrical Simulation of (010 100) g % OC Comparison to
RTD Indicating (100 to 300) °C 8 ¢ Fluke 5500A
Devices — Source (300 to 400) °C e °C Multiproduct Calibrator
(400 to 630) °C 0.18 °C
Cu427,10Q
(-100 to 260) °C 0.42 °C
Pt 385, 100 Q
!Electrical Simulation of (-200 to 0) °C 0.02 °C Comparison to
RTD Indicating (0 to 300) °C 0.022 °C Agilent 34401A
Devices — Measure (300 to 400) °C 0.024 °C 6.5 Digit Multimeter
(400 to 650) °C 0.03 °C
Type E
(-200 to -100) °C 0.47 °C
(-100 to 0) °C 0.3°C
(0 to 1 000) °C 0.29 °C
TypeJ
(-200 to 0) °C 0.44 °C
(0 to 600) °C 0.3 °C
(600 to 900) °C 0.29 °C
(900 to 1 200) °C 0.3 °C
Type K
! Electrical Simulation of (-200 to 0) °C 0.54 °C Comparison to
Thermocouple Indicating (0to 150) °C 0.4°C Fluke 744
Devices — Source/Measure (150 to 1 100) °C 0.4 °C Process Calibrator
(1100to 1372)°C 0.4 °C
Type N
(-200 to 0) °C 0.83 °C
(0 to 150) °C 0.62 °C
(150 to 900) °C 0.62 °C
(900 to 1 300) °C 0.4 °C
Type R
(0to 200) °C 1.6 °C
(200 to 400) °C 1.2°C
(400 to 1 760) °C 1.2 °C

Version 009 Issued: June 9, 2025
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type S
(0 to 200) °C 1.6 °C
! Electrical Simulation of (200 to 1 760) °C 1.3°C Comparison to
Thermocouple Indicating |Type T Fluke 744
Devices — Source/Measure (-200 to -100) °C 0.56 °C Process Calibrator
(-100 to 0) °C 0.52 °C
(0 to 400) °C 0.4 °C
Type E
(-250 to -100) °C 0.7 °C
(-100 to -25) °C 0.23 °C
(-25t0 350) °C 0.2°C
(350 to 650) °C 0.23 °C
(650 to 1 000) °C 0.3 °C
Type ]
(-210 to -100) °C 0.38 °C
(-100 to -25) °C 0.23 °C
(-25 to 150) °C 0.2 °C
(150 to 760) °C 0.24 °C
(760 to 1 200) °C 0.33 °C
Type K
! Electrical Simulation of (200 to -100) °C 0.46 °C Comparison to
Thermocouple Indicating (-100 to -25) °C 0.26 °C Fluke 5500A
Devices — Source/Measure (-25t0 120) °C 0.23 °C Multiproduct Calibrator
(120 to 1 000 °C 0.37°C
(1000to 1372)°C 0.56 °C
Type N
(-250 to -100) °C 0.56 °C
(-100 to -25) °C 0.32°C
(-25t0 120) °C 0.28 °C
(120 to 410) °C 0.26 °C
(410 to 1 300) °C 0.38 °C
Type R
(0 to 250) °C 0.8 °C
(250 to 400) °C 0.5°C
(400 to 1 000) °C 0.47 °C
(1000to 1767) °C 0.56 °C
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Type S
(0 to 250) °C 0.66 °C
(250 to 400) °C 0.51°C
! Electrical Simulation of (54(())(())0t?0110;)g;) OCC 82? Og Comparison to
Thermocouple Indicating Type T ’ Fluke 5500A
Devices — Source/Measure (250 to -150) °C 0.88 °C Multiproduct Calibrator
(-150 to 0) °C 0.34 °C
(0to 120) °C 0.23 °C
(120 to 400) °C 0.21 °C
50 Hz to 1 kHz
(330 to 500) pF 0.4 % of reading + 8 pF

! Capacitance — Source
(Simulation)

(0.5 to 1.09) nF
(1.1 t0 3.29) nF
(3.3t0 10.9) nF
(11 to 32.9) nF
(33 t0 109.9) nF
(110 to 329.9) nF
(0.33 to 1.09) uF
(1.1 to 3.29) pF
(50 to 400) Hz
(3.3t0 10.9) pF
(11 to 32.9) uF
(50 to 200) Hz
(33 to 109.9) uF
(50 to 100) Hz
(110 to 329.9) pF
(0.33to 1) mF

0.4 % of reading + 10 pF

0.4 % of reading + 10 pF

0.4 % of reading + 12 pF

0.2 % of reading + 0.1 nF
0.2 % of reading + 0.1 nF
0.2 % of reading + 0.65 nF
0.2 % of reading + 1.3 nF
0.2 % of reading + 6.5 nF

0.2 % of reading + 10 nF
0.32 % of reading + 80 nF

0.37 % of reading + 0.1 pF

0.54 % of reading + 0.65 uF
0.78 % of reading + 0.65 uF

Comparison to
Fluke 5500A
Multiproduct Calibrator

'DC Power — Source

<330 mA
(0.1 089 to < 330) W
(033t0<2.2) A

0.1 mW/W + 6 mW

Comparison to
Fluke 5500A

(0.33to 1 000) V 02 i(g.?;%)t([): 2.2) kW 0.34 mW/W + 60 mW Multiproduct Calibrator
(2.21t0 10) kW 0.58 mW/W + 0.6 W
Up to 329 mA
(0.1089 to < 10.9) W 0.94 mW/W + 1.3 mW
" AC Power — Source (109 to <330) W 1.6 mW/W + 6 mW Comparison to
(45 to 65) Hz (0.33t0<2.2) A Fhﬂi S200A
PF=1 (0.33t0 <2.2) kW 1.1 mW/W + 6 mW . .

(0.33 to 1 000) V (2210 10) A Multiproduct Calibrator

(2.2 t0 <3.3) kW

0.85 mW/W + 60 mW

(3.3t0 10) kW 0.78 mW/W + 0.6 W
vy,
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
12 power Factor — Source (60 to 65) Hz
Phase Angle () Power Factor (Cos ¢)
(0to 10)° (0.985t0 1) 0.001 1
(10 to 20)° (0.940 to 0.984) 0.001 5
(20 to 30)° (0.866 to 0.939) 0.002
(30 to 40)° (0.766 to 0.865) 0.001 3
(40 to 50)° (0.643 t0 0.765) 0.002 6
(50 to 60)° (0.500 to 0.642) 0.002 9
(60 to 70)° (0.342 t0 0.499) 0.003
(70 to 80)° (0.174 t0 0.341) 0.003 2
(80 to 90)° (0t0 0.173) 0.003 3
(65 to 400) Hz
Phase Angle (o) Power Factor (Cos o)
(0 to 10)° (0.985t0 1) 0.003
(10 to 20)° (0.940 to 0.984) 0.005 Comparison to
(20 to 30)° (0.866 to 0.939) 0.007 Fluke 5500A
(30 to 40)° (0.766 to 0.865) 0.009 Multiproduct Calibrator
(40 to 50)° (0.643 t0 0.765) 0.011
(50 to 60)° (0.500 to 0.642) 0.012
(60 to 70)° (0.342 t0 0.499) 0.013
(70 to 80)° (0.174 t0 0.341) 0.013
(80 to 90)° (0t0 0.173) 0.014
400 Hz to 1 kHz
Phase Angle (¢) Power Factor (Cos ¢)
(0 to 10)° (0.985t0 1) 0.006
(10 to 20)° (0.940 to 0.984) 0.011
(20 to 30)° (0.866 to 0.939) 0.015
(30 to 40)° (0.766 to 0.865) 0.02
(40 to 50)° (0.643 t0 0.765) 0.022
(50 to 60)° (0.500 to 0.642) 0.025
(60 to 70)° (0.342 t0 0.499) 0.027
(70 to 80)° (0.174 t0 0.341) 0.028
(80 to 90)° (010 0.173) 0.03
Upto 10 mV 60 uV/V+2uvV
(> 10 to 100) mV 60 uV/V+ 5 uv Comparison to
'DC Voltage — Measure ((>> (i' 10“1 01))\\,/ 160 i‘\’//\\’/ M 618 5\\/’ Agilent 34401A

(> 10 to 100) V
(>100 to 1 000) V

52 uV/V + 0.7 mV
52 uV/V + 12 mV

6.5 Digit Multimeter

Version 009 Issued: June 9, 2025
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Upto1kV 24V
>1to2)kV 47V
(>2to3)kV 70 V
(>3to4)kV 93V Comparison to
1 . (>4to5)kV 0.12 kV Digital Multimeter,
DC High Voltage — Measure (>5 t0 6) kV 0.14 kV Fluke 80K-40
(>6to7)kV 0.17 kV High Voltage Probe
(>7to8)kV 0.19 kV
(>8to9)kV 0.21 kV
(>9to 10)kV 0.24 kV
10 Hz to 20 kHz
Up to 10 mV 0.7 mV/V + 50 uV
(> 10 to 100) mV 0.7 mV/V + 50 uv
>01tol)V 0.7 mV/V + 0.4 mV
(>1to10) V 0.7 mV/V + 3.6 mV
(> 10to 100) V 0.7 mV/V +36 mV Comparison to

" AC Voltage — Measure

(> 100 to 750) V
(20 to 50) kHz
Up to 100 mV
>01tol)V
>1to10)V
(> 10to 100) V
(> 100 to 750) V

0.7mV/V+03V

1.5 mV/V + 60 uV
1.5 mV/V + 0.5 mV
15 mV/V + 5 mV
1.5 mV/V + 50 mV
1.5mV/V+036V

Agilent 34401A
6.5 Digit Multimeter

50 Hz

Upto1kV 58V
>1to2)kV 0.12kV
(>2t03)kV 0.18 kV Compation 0
(>3to4)kV 0.24 kV Diait 1F1>v1 T
' AC High Voltage — Measure (>4to5)kV 0.29 kV 18ttal Viuimetet,
Fluke 80K-40 High
(>5t06)kV 0.35kV Voltage Prob
(> 610 7)kV 0.41 kV ottage Frobe
>7to 8) kV 0.47 kV
> 8 t0 9) kV 0.53 kV
9 to 10) kV 0.58 kV
Upto 1 mA 0.6 mA/A +0.25 pA

'DC Current — Measure

(> 1to 10) mA
(> 10 to 100) mA

0.6 mA/A +2.5 uA
0.6 mA/A + 6 pA

Comparison to
Agilent 34401A

>01to1)A 1.2 mA/A +0.12 mA 6.5 Digit Multimeter
>1to3)A 1.4 mA/A + 0.7 mA
N2
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Comparison to
Agilent 34330A
Current Shunt
1 Upto30 A 3.5mA/A +5 pA ’
DC Current — Measure > 3p 0to 50) A 2 5 mA/A + 5 ﬁ A Yogzi?:ltass}ii?sard
Agilent 34401A
6.5 Digit Multimeter
10 Hz to 5 kHz
Up to 0.1 mA 1.2 mA/A + 0.6 pA
(>0.1to1) mA 1.2 mA/A+ 1.2 pA Comparison to
" AC Current — Measure (>1to 10) mA 1.2 mA/A +7 pA Agilent 34401A
(> 10 to 100) mA 1.2 mA/A + 70 pA 6.5 Digit Multimeter
(>0.1tol)A 1.2 mA/A + 0.7 mA
(>1t03)A 2.7 mA/A +2.0 mA
50 Hz to 1 kHz Comparison to
Upto30 A 3.6 mA/A + 50 pA Agilent 34330A
"AC Current — Measure  |(1 to 5) kHz Current Shunt,
Upto 10 A 58 mA/A + 50 pA Agilent 34401A
6.5 Digit Multimeter
DC
(Up to 100) mA 0.025 mA/A + 10 pA Comparison to
"DC/AC Cutoff Current — mp
Agilent 34401A
Measure AC @ (50, 60) Hz 6.5 Digit Multimeter
(Up to 50) mA 0.18 mA/A + 75 pA = P18
(> 50 to 100) mA 0.18 mA/A + 85 nA
Up to 100 Q 0.12 mQ/Q + 5 mQ
(> 100 to 1 000) Q 0.12 mQ/Q + 12 mQ
(> 1to0 10) kQ 0.12mQ/Q+0.12Q Comparison to
! Resistance — Measure ((>> 1()91t201 (1);) %\/}(g %1122 I;%//%i 1132 8 Agi'le'nt 344QIA
> 1t02) MQ 0.12 mQ/Q +0.12 kQ 6.5 Digit Multimeter
(>2to0 10) MQ 0.47 mQ/Q + 0.16 kQ
(> 10 to 100) MQ 0.93 mQ/Q + 12 kQ
Version 009  Issued: June 9, 2025 www.anab.org Am iE/B/E@ME\%
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Page 13 of 21

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 300 mm 18 pm
! Caliper (> 300 to 500) mm 25 um Comparison to
(External/Internal/Depth) (> 500 to 600) mm 36 um Gauge Block Set (Steel)
(> 600 to 1 000) mm 42 um
Up to 200 mm 16 pm
"Height Gauge (> 200 to 300) mm 18 um Comparison to
Dial and Digital (> 300 to 600) mm 36 um Gauge Block Set (Steel)
(> 600 to 1 000) mm 42 um
(0 to 25) mm 1 um
(> 25 to 50) mm 1.6 um
(> 50 to 75) mm 2.3 um
(> 75 to 100) mm 3 um
(> 100 to 125) mm 6.8 um
(> 125 to 150) mm 7.2 um
(> 150 to 175) mm 7.6 um
" Outside /Inside (> 175 t0 200) mm S Comparison to
Micrometer (> 200 to 8.5 pm Gauge Block Set (Steel)
(> 225 to 250) mm 9 um
(> 250 to 275) mm 9.6 um
(> 275 to 325) mm 11 um
(> 325to0 375) mm 12 pm
(> 375 to 425) mm 13 pm
(> 425 to 450) mm 14 um
(> 450 to 475) mm 15 um
(> 475 to 500) mm 16 um
Up to 25 mm 1.5 um
' Dial and Digital (> 25 to 50) mm 1.9 um Comparison to
Thickness Gauge (> 50 to 75) mm 2.5 um Gauge Block Set
(> 75 to 100) mm 3 um
' Dial and Digital Up to 300 mm 16 pm Gauge Block Set
Depth Gauge (> 300 t0 450) mm 18 pm per JIS B 7518
(> 450 to 600) mm 21 ym )
! Holtest/Borematic/ (10 t0 25) mm 2 pm .
. (> 25 to 50) mm 2.3 pm Comparison to
Three-point Internal .
Micrometer (>50to 75) mm 3.1 pm Master Ring Gauge
(> 75 to 100) mm 4.2 um
Up to 10 mm 3 um
! Caliper Gauge (>10to 20) mm 3.2 um Comparison to
(External/Internal) (> 20 to 50) mm 6.1 um Gauge Block Set
(> 50 to 100) mm 12 pm
Version 009  Issued: June 9, 2025 www.anab.org Am i%%
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1 Ra=2.94 ym 0.091 um Roughness Specimen
Surface Roughness Testers Rz=93 um 0.29 um per JIS B 0651
50 pm 0.5 um
100 um 0.5 um
250 um 0.8 um
500 um 0.8 pm
\ . . 1 000 pm 0.8 um Comparison to
Coating Thickness Gauge 1977 pm 0.8 um Master Calibration Foil
3 044 pm I um
3817 um 1.1 pm
4 832 um 1.3 ym
5631 um 1.5 pm
Up to 50 mm 0.006 mm
I . . (50 to 100) mm 0.007 mm Comparison to
Ultrasonic Thickness Gauge | - 16 4 200) mm 0.008 mm Gauge Block Set
(200 to 300) mm 0.01 mm
! Cylinder Gauge/ Calibration Tester
Bore Gauge Up to TEEE S per JIS-B 7515
L yms . Calibration Tester
Dial Test Indicator Up to 1.5 mm 5 um per JIS-B 7533
' Dial Gauge & Digital Calibration Tester
Indicator Up to 50 mm S per JIS-B 7503
(0 to 300) mm 0.013 mm
(300 to 600) mm 0.016 mm Comparison using
' Steel Ruler (600 to 1 200) mm p-022 mm Calibration Tester
(1200 to 1 500) mm 0.025 mm 1S B 7516
(1500 to 1 800) mm 0.029 mm
(1 800 to 2 000) mm 0.031 mm

Mass and Mass Related

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Comparison to
Master OIML Class E2, F1,
"Scales and Balances Imgtol0g 0.18 mg M1 weights and internal
(0.000 01 g Resolution) (>10t0 100) g 0.19 mg calibration procedure

utilized in the calibration
of the weighing system.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

'Scales and Balances
(0.000 1 g Resolution)

(> 100 to 200) g
(>200to 300) g

0.31 mg
1 mg

Comparison to
Master OIML Class E2, F1,
M1 weights and internal
calibration procedure
utilized in the calibration
of the weighing system.

'Scales and Balances
(0.001 g Resolution)

(> 300 to 500) g
(> 500 to 1 000) g
(> 1000 to 2 000) g

1.1 mg
1.8 mg
12 mg

Comparison to
Master OIML Class E2, F1,
M1 weights and internal
calibration procedure
utilized in the calibration
of the weighing system.

'Scales and Balances
(0.01 g Resolution)

(>2 000 to 5 000) g

18 mg

Comparison to
Master OIML Class E2, F1,
M1 weights and internal
calibration procedure
utilized in the calibration
of the weighing system.

'Scales and Balances
(0.001 kg Resolution)

(>5t010) kg
(> 10 to 20) kg

87 mg
0.12 g

Comparison to
Master OIML Class E2, F1,
M1 weights and internal
calibration procedure
utilized in the calibration
of the weighing system.

'Scales and Balances
(0.01 kg Resolution)

(>20to 30) kg
(> 30to 60) kg
(> 60to 100) kg
(> 100 to 150) kg
(> 150 to 200) kg

82¢g
83¢g
85¢g
89¢g
17g

Comparison to
OIML Class E2, F1, M1
weights and internal
calibration procedure
utilized in the calibration
of the weighing system.

'Scales and Balances
(0.02 kg Resolution)

(> 200 to 300) kg

17g

Comparison to
OIML Class E2, F1, M1
weights and internal
calibration procedure
utilized in the calibration
of the weighing system.
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Comparison to
OIML Class E2, F1, M1
"Scales and Balances weights and internal
(0.05 kg Resolution) (> 300 to 600) kg 4lg calibration procedure
utilized in the calibration
of the weighing system.
Comparison to
OIML Class E2, F1, M1
"'Scales and Balances (> 600 to 1 000) kg 82 ¢g weights and internal
(0.1 kg Resolution) (> 1000 to 2 000) kg 164 g calibration procedure
utilized in the calibration
of the weighing system.
50 mg 27 ng
100 mg 30 ug
200 mg 33 ug
500 mg 38 ug
lg 43 ug
2g 54 ng
5g 67 pg
10 g 84 ug Comparison to
! . 20g 0.13 mg OIML Class E2, F1, and
Mass Determination 50 0.22ng M1 Weights,
100 g 0.4 mg Electronic Balance
200 g 0.78 mg
500 g 2.1 mg
1 kg 4 mg
2 kg 11 mg
S5kg 23 mg
10 kg 86 mg
20 kg 0.14 ¢
3.5m/s 0.1 m/s
5 m/s 0.12 m/s
7.5 m/s 0.18 m/s Comparison to
| Anemometers 10 m/s 0.25 m/s M.anometer,
12.5 m/s 0.28 m/s Pitot Tube,
15 m/s 0.37 m/s Airflow/Wind Tunnel
17.5 m/s 0.43 m/s
20 m/s 0.52 m/s
! Push-Pull Gauge, (0t029.4)N 0.058 N Comparison to
Force Gauge, Tension Gauge, (>29.4t098) N 03N OIML Class E2, F1,
Tensile Gauge (> 9810 980) N 0.6 N and M1 weights

Version 009 Issued: June 9, 2025
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
!'Pressure Gauge (Pneumatic)
Digital Pressure Gauge,
Pressure Transducer, (0 to 200) kPa 0.12 kPa Comparison to
Differential Pressure Gauge, (> 200 to 2 000) kPa 1.2 kPa Pressure Calibrator
Manometer,
Pressure Switch
! Pressure Gauge (Hydraulic)
Digital Pressure Gauge,
Pressure Transducer, (>((1) (;?[01 gz)ivl hl/;;a %55 ll:}I))j Comparison to
leferen&a;nlz)rriséiléie Gauge, (> 20 to 70) MPa 53 kPa Pressure Calibrator
Pressure Switch
|~ . (-250to 0) Pa 0.88 Pa Comparison to
Differential Pressure Gauge (0 to 250) Pa 0.88 Pa Pressure Calibrator
1 Comparison to
Vacuum Gauge (- 90 to 0) kPa 73 Pa Pressure Calibrator
(- 90 to 0) kPa 0.1 kPa Comparison to
! Pressure Transmitter (> 0 to 200) kPa 0.2 kPa Pressure Calibrator/Process
(> 200 to 2 000) kPa 2 kPa Calibrator
13 (0 to 8.334) I/s 0.57 % of reading .
(Lflzm ﬁfﬁf{ (> 8.334 to 16.668) I/s 0.23 % of reading ul trgs‘:;liial?l?vlvl ;‘/’[e o
d (> 16.668 to 30.56) /s 0.42 % of reading
(0.5to 5) mL 0.002 ml Comparison to
"Measuring Pipettes, 10 mL 0.004 ml Elec troﬁic Balance
Graduated pipette, Volumetric 25 mL 0.0078 ml OIML Class E2 and %1
pipette 50 mL 0.024 ml weichts
100 mL 0.077 ml &
(10 to 100) uL 0.1 uL
(> 100 to 200) uL 0.17 uL .
Comparison to
'Micro Pipette, Auto Pipette, (> 200 to 500) pL 0.23 uL Electronic Balance,
Di (> 500 to 1 000) L. 0.26 uL OIML Class E2 and F1
1spenset (>1t02)mL 0.32 pL "‘?Sht an
(>2to 5)mL 0.47 uL weghts
(>5to 10) mL 0.62 uL
d S,
i : g JlacwRA
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
5mL 0.006 ml
10 mL 0.016 ml
25 mL 0.052 ml
"'Volumetric Glass Ware 50 mL 0.12 ml Comparison to
and Operated Volumetric 100 mL 0.16 ml Electronic Balance,
Apparatus - Volumetric flask, 200 mL 0.29 ml OIML Class E2 and F1
Cylinder, Beaker 250 mL 0.29 ml weights
500 mL 0.85 ml
1 000 mL 1.9 ml
2 000 mL 3.7 ml
> ml, 0.001 mL Comparison to
| Burett ég mi 006000728m1i Electroﬁic Balance,
urettes o w e OIML Class E2 and F1
100 mL 0.031 mL weights
Dynamic Viscosity
28.79 cP 0.08 cP
44.98 cP 0.11 cP
50.08 cP 0.14 cP
99.65 cP 0.24 cP
Lxys . 201.6 cP 0.51 cP Comparison to
\éssci)sl‘;}(l);\/gecter 363.7 cP 0.96 cP Viscosity Solution
419.1 cP 1.1cP Standard
1028 cP 2.5cP
2201 cP 6.6 cP
4 548 cP 15 cP
5396 cP 21 cP
15 756 cP 52 cP
Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-40to -10) °C 0.26 °C
! Temperature (>-10to 0) °C 0.26 °C Comparisor to
Controlled Chamber, (> 0to 10) °C 0.25°C A ileﬁ £ 34970A
Hot Air Oven, Incubator, (> 10to 70) °C 0.25 °C % L
Refrigerator, Freezer (> 70 to 150) °C 1.1°C ata Logget
(> 150 to 250) °C 1.5°C
Version 009  Issued: June 9, 2025 www.anab.org Am i%%
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Comparison to
' Autoclave (105 to 135) °C 0.68 °C Agilent 34970A
Data Logger
(-20to -10) °C 0.25 °C Comparison to
o . >-10to0 0) °C 0.26 °C .
'Liquid Bath, Micro Bath E> 0to 100)) oC 03 °C AnglintL3497OA
> 100 to 200) °C 0.3 °C ata Logger
(-20to -10) °C 0.34 °C Comparison to
' Temperature Gauges & Dial (-10to 0) °C 0.34 °C P
N o PRT Standard,
Thermometers (> 0to 200) °C 0.36 °C Dicital Readout
(> 200 to 400) °C 0.62 °C &
Types K, I, E, T, N, R, S
(-20 to -10) °C 0.36 °C Comparison to
! Thermocouple Sensors (>-10t0 0) °C 0.4 °C PRT Standard,
(> 0to 200) °C 0.4 °C Digital Readout
(> 200 to 400) °C 0.43 °C
Types K, I, E, T, N, R, S .
P o Comparison to
' Thermocouple Sensors (> 400 to OC B OC Thermocouple Standard,
(> 550 to 700) °C 2.8°C .
(> 700 to 1 200) °C 3.1°C Digital Readout
Types K, I, E, T, N
1 . . (-40 to -20) °C 0.25 °C Comparison to
Teﬁ‘g‘:ﬁ‘glcr:ulnl‘ehgifsro‘:‘th (-20 to -10) °C 0.25 °C PRT Standard,
p (>-10t0 200) °C 0.25°C Digital Readout
(> 200 to 400) °C 0.61 °C
TypesK, J, E, T, N Comparison to
' Temperature Indicator with (> 400 to 550) °C 1.7 °C P
o o Thermocouple Standard,
Thermocouple Sensor (> 550 to 700) °C 2.8°C .
(> 700 to 1 200) °C 3.1°C Digital Readout
1 . .. |TypesR, S Comparison to
Teﬁiﬁgﬁfulﬁglgif;o?“h (0 to 200) °C 0.2°C PRT Standard,
P (> 200 to 400) °C 0.6 °C Digital Readout
Types R, S Comparison to
'Temperature Indicator with (>400 to 550) °C 1.7 °C P
o o Thermocouple Standard,
Thermocouple Sensor (> 550 to 700) °C 2.8°C Digital Readout
(>700 to 1200) °C 3.1°C
(-40 to -20) °C 0.17 °C
! Temperature Indicator with (-20 to -10) °C 0.17 °C Comparison to
RTD Sensor or Thermistor (>-10to 200) °C 0.18 °C PRT Standard,
Sensor (>100 to 300) °C 0.2°C Digital Readout
(>300 to 400) °C 0.2 °C
sy,
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
' Temperature Indicator with o o Comparison to
RTD Sensor or Thermistor g 2(5)8 :g éggi 08 é; og Thermocouple Standard,
Sensor ) Digital Readout
o o Comparison to
'RTD Sensor ((_-f(()) tt(()) ;‘%)%)) o% 8%} og PRT Standard,
’ Digital Readout
o o Comparison to
'RTD Sensor g 2(5)8 Eg ggg; og é; Og Thermocouple Standard,
F Digital Readout
Ly oy Comparison to
I%fgéi:;lftffs (-20 to 200) °C 0.17 °C PRT Standard,
Digital Readout
Comparison to
' Dry Block, Dry Well (-20 to 400) °C 0.36 °C PRT Standard,
Digital Readout
(> 400 to 550) °C 0.8 °C Comparison to
' Dry Block, Dry Well (> 550 to 700) °C 2.4°C Thermocouple Standard,
(> 700 to 1200) °C 2.7°C Digital Readout
! Thermo-Hygrometer
Temperature (20 to 50) °C 0.5 °C Comparison to
Data Logger
Humidity (30 to 90) %RH 2 %RH
30 %RH 3.7 %RH
40 %RH 3.7 %RH
1 L . 50 %RH 3.8 %RH Comparison to
}%‘;‘;“L‘gui};aggzzdg)p?é“g 60 % RH 3.8 %RH Humidity Datalogger,
p 70 % RH 3.8 %RH Humidity Probe
80 %RH 3.9 %RH
90 %RH 3.9 %RH
(30 to 50) °C 0.76 °C Comparison to
(> 50 to 100) °C 1.3°C Blackbgd Source
. (> 100 to 200) °C 2.5°C > y ’
Infrared Thermometer o o Digital Thermometer
(> 200 to 300) °C 3.6 °C (Flat Plate)
(> 300 to 400) °C 4.8 °C £=0.95. = (8 to 14) um
(> 400 to 500) °C 5.9°C T K
sy,
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

"Frequency — Source

(0.1 to 500) Hz
> 500 Hz to 5 kHz
(> 5to 50) kHz
(>50to 100) kHz

20 uHz/Hz + 5.9 mHz
20 uHz/Hz + 58 mHz
20 uHz/Hz + 0.58 Hz
20 uHz/Hz + 5.8 Hz

Comparison to
Fluke 5500A
Multiproduct Calibrator

Comparison to

13 e (2.5 10 999.99) rpm 0.005 8 rpm Fluke 5500A
Dlglii[lal Tachometer (>999.99 t0 9 999.9) rpm 0.058 rpm Multiproduct Calibrator,
(Photo-type) (>9999.9 to 99 999) rpm 0.58 rpm Light Emitting Diode
(LED)
! Centrifuge Comparison to
Timer Up to 30 min 31 ms Digital Stopwatch
'3 Centrifuge
Rotational Speed (10 to 100) rpm 0.21 rpm
(> 100 to 500) rpm 0.45 rpm
(> 500 to 900) rpm 0.66 rpm
(> 900 to 1 000) rpm 0.72 rpm
(> 1000 to 2 000) rpm 1.3 rpm Comparison to
(>2 000 to 3 000) rpm 2 rpm Digital Tachometer
(>3 000 to 5 000) rpm 3.1 rpm
(> 5000 to 9 000) rpm 5.4 rpm
(> 9 000 to 10 000) rpm 7.1 rpm
(> 10 000 to 12 000) rpm 8.3 rpm
(> 12 000 to 15 000) rpm 10 rpm

Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and
reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a
coverage factor of 2 (&=2), corresponding to a confidence level of approximately 95%.

Notes:

1. On-site calibration service is available for this parameter, since on-site conditions are typically more variable than those in the laboratory, larger measurement

uncertainties are expected on-site than what is reported on the accredited scope.

2. There is no unit of measure associated with Power Factor readings.
3. rpm = revolutions per minute; I/s = liters per second.
4. This scope is formatted as part of a single document including Certificate of Accreditation No. AC-2662.

~J

Jason Stine, Vice President
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