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CALIBRATION

Valid to: September 7, 2025 Certificate Number: AC-1287

Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
10 wV to 100 mV 1.5 uV
0.1to 1)V 13 uv
(1to 10) V 45 uv
13 (10 to 100) V 1.1 mV HP 3458A Opt 002
DC Voltage — Measure (100 to 300) V. 8.7 mV 8.5 Digit Multimeter
(300 to 500) V 13 mV
(500 to 700) V 18 mV
(700 to 1 000) V 24 mV
Ross VD15 Voltage
(1to10)kV 1.7 V/kV +0.1 V Divider, HP 34401A
6.5 Digit Multimeter
Ross VD60 Voltage
DC Voltage — Measure ' (10 to 60) kV 1.6 VKV+02V Divider, HP34401A
6.5 Digit Multimeter
Ross VMP200 Voltage
(60 to 141) kV 1.8 V/kV +8.8 V Divider, Fluke 187
Digital Multimeter
10 pV to 330 mV 0.001 6 % of reading + 0.8 uV
(033t033)V 0.000 9 % of reading + 2 uV
DC Voltage — Source ' (3.3t033)V 0.001 % of reading + 15 uV Mul .Flulée 55(2:211%
(33 t0 330) V 0.001 4 % of reading + 0.12 my | iuitiproduct Calibrator
(330to 1 020) V 0.001 5 % of reading + 1 mV
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(0.1 to 100) pA 43 nA
(0.1to 1) mA 39 nA
DC Current — Measure ' (1to 10) mA 0.39 nA HP 3.45.8A Opt 002
(10 to 100) mA 5.6 uA 8.5 Digit Multimeter
(0.1t 1) A 0.15 mA
HP 3458A Opt 002
B 13 (1to14) A 1.5 mA 8.5 Digit Multimeter,
DC Current — Measure (14 to 30) A 2.1 mA IET DCCS-0.01 and

DCCS-0.001 Shunts

DC Current — Source '

(0.1 to 330) pA
330 A to 3.3 mA
(3.3t0 33) mA
(33 to 330) mA
330mAto 1.1 A
(1.1to3) A
Gtol1)A
(11 t0 20.5) A

0.012 % of reading + 16 nA
0.007 9 % of reading + 38 nA
0.007 9 % of reading + 0.2 pA

0.007 9 % of reading + 2 pA

0.017 % of reading + 28 nA

0.03 % of reading + 37 pA

0.04 % of reading + 0.4 mA

0.08 % of reading — 11 pA

Fluke 5522A
Multiproduct Calibrator

DC Current Clamp Meters '
Non-toroidal

(10to < 16.5) A
(16.5 to < 150) A
(150 to 1 025) A

0.58 % of reading + 23 mA
0.58 % of reading + 0.16 A
0.58 % of reading + 0.58 A

Fluke 5522A
Multiproduct Calibrator,
Fluke 5500A/COIL
50-turn Current Coil

AC Voltage — Measure '

100 pV to 10 mV
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1 to 4) MHz
(10 to 100) mV
(1to40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to2) MHz
(2 to 8) MHz

(8 to 10) MHz

9.8 uv
6.6 LV
7.7 wV
17 uv
62 uv
0.47 mV
0.16 mV
0.17 mV

15 uv
13 uVv
21 uv
40 pv
97 uv
0.37 mV
1.2 mV
1.9 mV
4.8 mV

18 mV

HP 3458A Opt 002
8.5 Digit Multimeter

Version: 019 Issued: June 29, 2023
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
01to)V
(1 to 40) Hz 0.15mV
40 Hzto 1 kHz 0.12 mV
(1to20)kHz 0.21 mV
(20 to 50) kHz 0.39 mV
(50 to 100) kHz 0.97 mV
(100 to 300) kHz 3.7mV
300 kHz to 1 MHz 12 mV
(1 to 2) MHz 19 mV
(2 to 8) MHz 48 mV
(8 to 10) MHz 0.18V
(1to10)V
(1 to 40) Hz 2.5mV
40 Hz to 1 kHz 1.2 mV
AC Voltage — Measure ' (1 to 20) kHz 2.1 mV HP 3458A Opt 002
(20 to 50) kHz 39mV 8.5 Digit Multimeter
(50 to 100) kHz 9.7 mV
(100 to 300) kHz 37 mV
300 kHz to 1 MHz 0.12V
(1to 2) MHz 0.18V
(2 to 8) MHz 048V
(8 to 10) MHz 1.8V
(10to 100) V
40 Hz to 20 kHz 28 mV
(20 to 50) kHz 45 mV
(50 to 100) kHz 0.15V
(100 to 1 000) V
40 Hz to 1 kHz 0.046 % of reading + 40 mV
(1 to 20) kHz 0.073 % of reading + 0.8 mV
Ross VD15 Voltage
(110 10) kgo . B V20V Divider, HP 34401A
) ) 6.5 Digit Multimeter
Ross VD60 Voltage
AC Voltage — Measure ' (1010 42) kV Divider, HP 34401A
60Hz gz Vv +73Vv 6.5 Digit Multimeter
Ross VMP200 Voltage
(42to 106)618\;2 VY 46V Divider, Fluke 187
Digital Multimeter
g\\\\\w/””g
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,

Method, and/or
Equipment

AC Voltage — Source '

100 uV to 33 mV
(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz
(33t0 330) mV
(10to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz
330mVto33V
(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz
(33t033)V
(10to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(33t0330) V
45 Hzto 1 kHz
(1to 10) kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
330 Vto 1.02kV

0.064 % of reading + 5 uV
0.012 % of reading + 5 uV
0.015 % of reading + 5 uV
0.08 % of reading + 5 uV
0.27 % of reading + 10 uV
0.64 % of reading + 39 pV

0.023 % of reading + 8 uV
0.012 % of reading + 7 uV
0.013 % of reading + 8 uV
0.027 % of reading + 7 uV
0.062 % of reading + 25 uV
0.16 % of reading + 58 pV

0.024 % of reading + 41 pV
0.012 % of reading + 48 pV
0.015 % of reading + 46 pV
0.024 % of reading + 41 pV
0.055 % of reading + 0.11 mV
0.19 % of reading + 0.47 mV

0.024 % of reading + 0.51 mV
0.012 % of reading + 0.48 mV
0.02 % of reading + 0.47 mV
0.028 % of reading + 0.5 mV
0.072 % of reading + 1.3 mV

0.015 % of reading + 1.5 mV
0.016 % of reading + 4.8 mV
0.02 % of reading + 5.5 mV
0.024 % of reading + 5.1 mV
0.16 % of reading + 40 mV

Fluke 5522A

Multiproduct Calibrator

45 Hz to 1 kHz 0.024 % of reading + 9 mV
(1to 5)kHz 0.021 % of reading + 4 mV
(5to 10) kHz 0.024 % of reading + 9 mV
sy,
Version: 019 Issued: June 29, 2023 www.anab.org Am i%m%
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(29 to 330) pA
(10 to 20) Hz 0.16 % of reading + 90 nA
(20 to 45) Hz 0.12 % of reading + 90 nA
45 Hz to 1 kHz 0.1 % of reading + 90 nA
(1to 5) kHz 0.24 % of reading + 0.12 pA
(5to 10) kHz 0.62 % of reading + 0.17 pA
(10 to 30) kHz 1.3 % of reading + 0.32 pA
(0.33t0 3.3) mA
(10 to 20) Hz 0.16 % of reading + 0.12 pA
(20 to 45) Hz 0.1 % of reading + 0.11 pA
45 Hzto 1 kHz 0.08 % of reading + 0.11 pA
(1to 5)kHz 0.16 % of reading + 0.2 pA
(5to 10) kHz 0.39 % of reading + 0.3 pA
(10 to 30) kHz 0.78 % of reading + 0.5 pA
(3.3t0 33) mA
(10 to 20) Hz 0.14 % of reading + 1.5 pA
(20 to 45) Hz 0.07 % of reading + 1.6 pA
45 Hzto 1 kHz 0.032 % of reading + 1.6 pA
13 (1to 5) kHz 0.062 % of reading + 1.6 pA Fluke 5522A
AC Current — Source (5to 10) kHz 0.16 % of reading + 2.3 pA Multiproduct Calibrator
(10 to 30) kHz 0.33 % of reading + 3 pA
(33 to 330) mA
(10 to 20) Hz 0.14 % of reading + 15 pA
(20 to 45) Hz 0.071 % of reading + 16 pA
45 Hzto 1 kHz 0.032 % of reading + 16 pA
(1to 5)kHz 0.08 % of reading + 40 pA
(5to 10) kHz 0.16 % of reading + 78 pA
(10 to 30) kHz 0.32 % of reading + 0.16 mA
(033t01.1) A
(10 to 45) Hz 0.15 % of reading + 50 pA
45 Hzto 1 kHz 0.04 % of reading + 76 pA
(1to 5) kHz 0.41 % of reading + 0.84 mA
(5to 10) kHz 2 % of reading + 4.3 mA
(1.1t03) A
(10 to 45) Hz 0.14 % of reading + 0.14 mA
45 Hzto 1 kHz 0.048 % of reading + 67 pA
(1to 5) kHz 0.48 % of reading + 0.7 mA

(5 to 10) kHz

1.9 % of reading + 5.4 mA
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Electrical — DC/Low Frequency

. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(Btoll)A
(45 to 100) Hz 0.05 % of reading + 1.6 mA
100 Hz to 1 kHz 0.09 % of reading + 1.3 mA
3 13 (1to 5) kHz 2.4 % of reading + 1.1 mA Fluke 5522A
AC Current —Source (11 t020.5) A Multiproduct Calibrator
(45 to 100) Hz 0.09 % of reading + 4 mA
100 Hz to 1 kHz 0.12 % of reading + 4 mA
(1to 5) kHz 2.3 % of reading + 22 mA
AC Current Clamp Meters '
Non-toroidal (10to<16.5) A
(45 to 65) Hz 0.65 % of reading + 35 mA
(65 to 440) Hz 1.2 % of reading + 35 mA
(16.5 to < 150) A
(45 to 65) Hz 0.84 % of reading + 3 mA
(65 to 440) Hz 1.2 % of reading + 0.3 A
(150to 1 025) A
(45 to 65) Hz 0.65 % of reading + 1 A Fluke 5522A
(65 to 440) Hz 1.2 % of reading + 1.1 A Multiproduct Calibrator,
Fluke 5500A/COIL
Toroidal (10to <16.5) A 50-turn Current Coil
(45to 65) Hz 0.38 % of reading + 3.2 mA
(65 to 440) Hz 0.93 % of reading + 3.8 mA
(16.5to <150) A
(45to 65) Hz 0.38 % of reading + 27 mA
(65 to 440) Hz 0.94 % of reading + 32 mA
(150to 1 025) A
(45to 65) Hz 0.39 % of reading + 88 mA
(65 to 440) Hz 0.94 % of reading + 0.11 A
(10 to 100) pA
(10 to 20) Hz 0.5 pA
(20 to 45) Hz 0.21 pA
o 45 Hz to 1 kHz 0.11 pA HP 3458A Opt 002
AC Current — Measure "~ |(0.1to 1) mA 2.5 Dicit Multimeter
(10 to 20) Hz 4.9 pA = Vlg
(20 to 45) Hz 1.8 pA
(45 to 100) Hz 0.74 pA
100 Hz to 5 kHz 0.41 pA
N\,
:Q\Q&/////
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(1 to 10) mA
(10 to 20) Hz 49 uA
(20 to 45) Hz 18 pA
(45 to 100) Hz 7.4 pA
100 Hz to 5 kHz 4.1 uA
(10 to 100) mA
(10 to 20) Hz 0.49 mA
AC Current — Measure '? (20 to 45) Hz 0.18 mA SHSPS.L‘S.gﬁ/I (;pt 002
(45 to 100) Hz 73 A .J Digit Multimeter
100 Hz to 5 kHz 40 pA
(0.1to 1) A
(10 to 20) Hz 4.9 mA
(20 to 45) Hz 1.9 mA
(45 to 100) Hz 1 mA
100 Hz to 5 kHz 1.3 mA
(1to3)A
60 Hz 0.8 mA
400 Hz 1.2 mA
1 kHz 1.4 mA
10 kHz 1.1 mA
20 kHz 1.4 mA
50 kHz 7.2 mA
100 kHz 8.2 mA
(3to 10) A
60 Hz 5.5mA
400 Hz 6.3 mA HP 3458A Opt 002
13 1 kHz 6.7 mA 8.5 Digit Multimeter,
AC Current — Measure 10 kHz 9.4 mA Precisioi Measurements
20 kHz 9.7 mA 9810 Current Shunt
50 kHz 29 mA
100 kHz 48 mA
(10to 30) A
60 Hz 7.5 mA
400 Hz 12 mA
1 kHz 14 mA
10 kHz 11 mA
20 kHz 14 mA
50 kHz 72 mA
100 kHz 82 mA
Version: 019 Issued: June 29, 2023 www.anab.org Am i%%
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

(10 to 150) Hz
(10 to 120) Hz

(3.3to 11) puF
(11 to 33) uF

0.19 % of reading + 9 nF
0.33 % of reading + 22 nF

(10 to 80) Hz (33to 110) pF 0.36 % of reading + 80 nF
(10 to 50) Hz (110 to 330) pF 0.36 % of reading + 0.24 uF
(10 to 20) Hz 330 uF to 1.1 mF 0.36 % of reading + 0.8 pF
(0 to 6) Hz (1.1 to 3.3) mF 0.36 % of reading + 2.4 pF
(0to 2) Hz (3.3to 11) mF 0.36 % of reading + 8 uF
(0t0 0.6) Hz (11 to 33) mF 0.61 % of reading + 21 pF
(0t0 0.2) Hz (33 t0 110) mF 0.97 % of reading + 44 uF

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(30to 50) A
60 Hz 18 mA
400 Hz 19 mA HP 3458A Opt 002
13 1 kHz 20 mA 8.5 Digit Multimeter,
AC Current — Measure 10 kHz 28 mA Precision Measurements
20 kHz 31 mA 9830 Current Shunt
50 kHz 0.13 A
100 kHz 0.17 A
1 kHz
Inductance — Source ' 50 uH 0.32 uH GenRad Standard
(Fixed Artifacts) 1 mH 2 uH Inductors
SH 14 mH
1 kHz
100 pH to 1 mH 0.2 nH
1 1 to 10) mH 2.4 uH GenRad 1689
Inductance — Measure (1( 0 to 102)) mH 2.4 bH RLC Bridge
100mHto I H 0.24 mH
(1to 10) H 2.4 mH
1 kHz
Upto 1 nF 0.2 pF
. | 1 to 10) nF 2.4 pF GenRad 1689
Capacitance — Measure (1( 0 to 100) nF 24 ;I))F RLC Bridge
(0.1to 1) uF 0.24 nF
(1to1.111) uF 0.29 nF
Capacitance — Source '~
(Simulation)
10 Hz to 10 kHz 220 pF to 1.1 nF 0.41 % of reading + 8 pF
10 Hz to 3 kHz (1.1t0 3.3) nF 0.41 % of reading + 8 pF
10 Hz to 1 kHz (3.3to 11)nF 0.19 % of reading + 9 pF
10 Hz to 1 kHz (11 to 110) nF 0.18 % of reading + 88 pF
10 Hzto 1 kHz (110 to 330) nF 0.2 % of reading + 0.24 nF
(10 to 600) Hz 330nF to 1.1 pF 0.19 % of reading + 0.9 nF
(10 to 300) Hz (1.1to 3.3) uF 0.2 % of reading + 2.4 nF Fluke 5522A

Multiproduct Calibrator

Version: 019 Issued: June 29, 2023
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(0.1to 11) Q2 0.003 9 % of reading + 0.8 mQ
(11t033) Q 0.002 4 % of reading + 1.3 mQ
(3310 110) Q 0.002 1 % of reading + 1.2 mQ
(110 to 330) Q 0.002 2 % of reading + 1.6 mQ
(0.33t0 1.1) kQ 0.002 2 % of reading + 1.4 mQ
(1.1t03.3) kQ 0.002 2 % of reading + 16 mQ
(3.3to 11) kQ 0.001 6 % of reading + 37 mQ
(11to 33) kQ 0.002 2 % of reading + 0.16 Q Fluke 5522A

DC Resistance — Source '

(33 to 110) kQ
(110 to 330) kQ
(0.33 to 1.1) MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ

0.002 3 % of reading + 0.14 Q
0.002 5 % of reading + 1.7 Q
0.002 5 % of reading + 1.5 Q
0.004 8 % of reading + 22 Q

0.011 % of reading + 28 Q

Multiproduct Calibrator

(11 to 33) MQ 0.02 % of reading + 2 kQ
(33 to 110) MQ 0.038 % of reading + 3.1 kQ
(110 to 330) MQ 0.24 % of reading + 80 kQ
(0.33t01.1) GQ 1.3 % of reading + 0.11 MQ
Upto 10 Q 0.36 mQ
(10 to 100) Q 2.7 mQ
100 Q to 1 kQ 19 mQ
. 13 (1 to 10) kQ 0.19 Q HP 3458A Opt 002
DC Resistance — Measure (10 to 100) kQ 20 8.5 Digit Multimeter
100 kQ to 1 MQ 30Q
(1to 10) MQ 0.85 kQ
(10 to 100) MQ 64 kQ
AC Resistance — Measure ' ootz 8 mQ 1.7 pQ Precision Measurements
23 mO 4210 9810/9830 Shunts
Oscilloscopes '
Amplitude — DC
into 50 Q load (-6.6 t0 6.6) V 0.65 % of reading + 40 pV

into 1 MQ load

Amplitude — Square Wave
into 50 Q load

into 1 MQ load

(-130 to 130) V

1 mVp-p to 6.6 Vp-p

10 Hz to 10 kHz

1 mVp-p to 130 Vp-p

10 Hz to 10 kHz

0.6 % of reading + 40 uV

0.65 % of reading + 40 pV

0.61 % of reading + 40 pV

Fluke 5522A/SC1100
Multiproduct Calibrator

Version: 019 Issued: June 29, 2023
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Oscilloscopes '
Leveled Sine Wave 5 mVp-p to 5.5 Vp-p
Amplitude 50 kHz 2 % of reading + 0.3 mV
(relative to 50 kHz) 50 kHz to 100 MHz 3.5 % of reading + 0.3 mV
(100 to 300) MHz 4 % of reading + 0.3 mV
(300 to 600) MHz 6 % of reading + 0.3 mV
5 mVp-p to 3.5 Vp-p
600 MHz to 1.1 GHz 7 % of reading + 0.3 mV
Flatness 50 kHz to 100 MHz 1.6 % of reading + 0.1 mV
(100 to 300) MHz 2.1 % of reading + 0.1 mV
(300 to 600) MHz 4 % of reading + 0.1 mV
600 MHz to 1.1 GHz 5 % of reading + 0.1 mV Fluke 5522A/SC1100

Time Marker

Multiproduct Calibrator

into 50 Q load 2 ns to 20 ms 0.000 21 % of reading
50 ms 0.006 % of reading
0.1s 0.009 8 % of reading
0.2s 0.018 % of reading
0.5 ms 0.042 % of reading
Is 0.08 % of reading
2s 0.16 % of reading
5s 0.4 % of reading
Rise Time 1 kHz to 10 MHz
(200 to 350) ps 61 ps
Type B
(600 to 800) °C 0.35°C
(800 to 1 000) °C 0.27 °C
(1000 to 1550)°C 0.24 °C
Electrical Simulation of (1550to 1820)°C 0.26 °C Fluke 5522A
Thermocouple Indicating |Type C Multioroduct Calibrator
Devices — Source/Measure ' (0 to 150) °C 0.24 °C p
(150 to 650) °C 0.21°C
(650 to 1 000) °C 0.24 °C
(1000 to 1 800) °C 0.39 °C
(1800to02316)°C 0.66 °C
Version: 019 Issued: June 29, 2023 www.anab.org Am i%%
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Electrical — DC/Low Frequency

. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment

Type E

(-250 to -100) °C 0.39 °C

(-100 to -25) °C 0.13 °C

(-25 to 350) °C 0.11 °C

(350 to 650) °C 0.13 °C

(650 to 1 000) °C 0.17 °C
Type ]

(-210 to -100) °C 0.21 °C

(-100 to -30) °C 0.13 °C

(-30 to 150) °C 0.11°C

(150 to 760) °C 0.14 °C

(760 to 1 200) °C 0.18 °C
Type K

(-200 to -100) °C 0.26 °C

(-100 to -25) °C 0.14 °C

(-25to0 120) °C 0.13 °C

(120 to 1 000) °C 0.21 °C

Electrical Simulation of (1000 t0 ST Rl °C

Thermocouple Indicating Type L .Fluke 5522A
Devices — Source/Measure (-200 to -100) °C 0.29 °C Multiproduct Calibrator

(-100 to 800) °C 0.21°C

(800 to 900) °C 0.14 °C
Type N

(-200 to -100) °C 0.31°C

(-100 to -25) °C 0.18 °C

(-25to0 120) °C 0.15°C

(120 to 410) °C 0.14 °C

(410 to 1 300) °C 0.21°C
Type R

(0 to 250) °C 0.45 °C

(250 to 400) °C 0.28 °C

(400 to 1 000) °C 0.26 °C

(1000to1767)°C 0.31°C
Type S

(0 to 250) °C 0.37°C

(250 to 1 000) °C 0.28 °C

(1000 to 1 400) °C 0.29 °C

(1400 to 1 767) °C 0.36 °C

Version: 019 Issued: June 29, 2023
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Type T
(-250 to -150) °C 0.49 °C
. . . (-150to 0) °C 0.19 °C
fﬁ:ﬁfﬁgﬁg‘fﬁg&i (0 to 120) °C 0.13 °C Fluke 5522
Devices — Source/Measure (120 to 400) °C 0.11 °C Multiproduct Calibrator
Type U
(-200 to 0) °C 0.44 °C
(0 to 600) °C 0.21 °C
Up to 360 °
(10 to 65) Hz 0.08 °
(65 to 500) Hz 0.2°
Phase Angle — Source ' 500 Hz to 1 kHz 0.4° Mul fFlul:ie 55(2321%
(1 to 5) kHz 50 ultiproduct Calibrator
(5to 10) kHz 4°
(10 to 30) kHz 7.8°
Electrical — RF/Microwave
Parameter/Equipment Range LA ertainty of Re;zl;;:(c)fl S:::I(;;ioi’rd’
qup g Measurement (+/-) .
Equipment
(-70 to -30) dBm
50 MHz to 8 GHz 0.15dB
(8 t0 20) GHz 0.2dB Agilent 4418B
(20 to 26.5) GHz 0.22 dB Power Meter,
RF Power — Measure '**  |(-30 to +10) dBm Agilent 8842A
Up to 26.5 GHz 100 kHz to 2.5 GHz 0.04 dB Power Sensor,
(2.5t04.2) GHz 0.09 dB Agilent 8485D
(4.2 to 13) GHz 0.12dB Power Sensor
(13 to 18) GHz 0.14 dB
(18 t0 26.5) GHz 0.16 dB
(10 to 20) dBm
100 kHz to 2.5 GHz 0.16 dB Agilent 4418B
13.4 2.5t04.2) GHz 0.16 dB Power Meter,
RF Power —Measure ((4.2 to 13)) GHz 0.18 dB Agilent 8482A/3485A
(13 to 18) GHz 0.19dB Power Sensors
(18 t0 26.5) GHz 0.21 dB
. . (5 to 99) % Depth
Amplitude MOdllléatlon B 150 kHz to 10 MHz 2.4 % Depth HP 89024 .
Measure 10 MHz to 1.3 GHz 1.2 % Depth Measuring Receiver
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
5 —
Frequency Modulation — (5 t0 99) % Deviation HP 8902A

150 kHz to 10 MHz

2.4 % of reading

1,3 . .
Measure 10 MHz to 1.3 GHz 1.2 % of reading Measuring Receiver
. (5 to 99) % Deviation
Phase Modulation = 150 kHz to 10 MHz 3.6 % of reading Veg P I2A
casure 10 MHz to 1.3 GHz 3.6 % of reading casuting Recelver
2.5MHz to 1.3 GHz
(-10 to 0) dBm 0.04 dB
(-20 to -10) dBm 0.05 dB
(-30 to -20) dBm 0.07 dB
(-40 to -30) dBm 0.08 dB HP 8902A
Tuned RF Level (-50 to -40) dBm 0.1dB Measuring Receiver,
Attenuation — Measure ' (-60 to -50) dBm 0.11 dB HP 11722A
(-70 to -60) dBm 0.13dB Power Sensor
(-80 to -70) dBm 0.15dB
(-90 to -80) dBm 0.16 dB
(-100 to -90) dBm 0.18 dB
(-120 to -100) dBm 0.19 dB
DC Coupled
(-80to 0) dB
30 Hz to 6.5GHz 2.1dB
Harmonics — Measure ' S HP SS[EIEI
AC Coupled pectrum Analyzer
(-80to 0) dB
100 kHz to 6.5 GHz 2.4 dB
(-80to 0) dB
AM Distortion — Measure ' 20 Hz to 20 kHz 1.2dB
(20 to 100) kHz 2.4 dB HP 8903B
(-80to 0) dB Audio Analyzer
FM Distortion — Measure ' 20Hz to 20 kHz 1.2dB
(20 to 100) kHz 2.4dB

Length — Dimensional Metrology

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Upto4in (9.6 + 2.4L) pin Universal Length
Length Standards (4to 10) in (29 +3.2L) pin Measuring Machine,
(10 to 20) in (29 +3.1L) pin Grade 0 Gage Block Set
N
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Calipers '
Outside Diameter
0.000 5 in Resolution (0.01 to 20) in (286 + 1.1L) pin Gage Blocks,
(20 to 40) in (266 + 2.4L) pin Gage Block Accessory Set,
(40 to 48) in (256 +3L) pin Surface Plate,
Master Gage Pins
Parallelism, ID, Depth, Step
0.000 5 in Resolution (0.01to 1) in 300 pin
Upto4 ip (53+1.9L) p%n Gage Blocks,
. . 2 (5t020)in (53 +3.4L) pin
Inside Micrometers ; . Gage Block
(24 to 40) in (59 +4.2L) pin Accessory Set (ID)
(44 to 48) in (66 +4.5L) pin
Upto4in (55 + 1.8L) pin
Outside Micrometers ' (4 to 20) in (74 + 3L) pin Gage Blocks
(20 to 40) in (266 +2.4L) pin
Upto4in (73 +4L) pin
Depth Gages ' (5 to 20) in (87 + 5.5L) pin Gage Blocks,
(Micrometer/Indicator) (24 to 40) in (69 +4.1L) pin Surface Plate
(44 t0 48) in (94 +4L) pin

Dial/Digital Indicators '
0.000 05 in Resolution
0.000 1 in Resolution

(0.01 to 2) in
(0.01 to 4) in

82 pin
(94 + 1.4L) pin

Gage Blocks,
Surface Plate

Up to 20 in (70 + 3.6L) pin
Height Gages '** (20 to 40) in (66 +4.8L) pin g&ffz(il;ﬁtsé
(40 to 48) in (76 + 5L) pin
0.25 in 25 win
Laser Micrometers ' 0.5 n 25 H m XX Master Pin Gages
0.75 in 25 pin
1in 30 pin
Rules, Scales, (0.01 to 48) in 0.018 in Gage Blocks,

Tape Measures

Surface Plate

Mass and Mass-Related

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) Mg(lll::idl; ;gl(zor
Pressure Gages, (0.2 to 50) psia o . Ruska 2465A
Pressure Transducers ' (0.2 to 50) psig 0.001 2% of reading Piston Gauge
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure Gages,
Pressure Transducers '

(29 to 300) psia

0.14 % of reading

Comparison to
Druck DPI-145
Pressure Indicator

Pressure Gages,
Pressure Transducers '

(50 to 1 300) psig
(1 300 to 10 000) psig

(10 000 to 30 000) psig

0.042 % of reading + 0.002 psi
0.042 % of reading + 0.012 psi
0.06 % of reading

Mansfield and Green
TD-40000N
Deadweight Tester

Vacuum '

(-15 to 50) psi

0.001 2 % of reading

Ruska 2465A
Piston Gauge

Volumetric Flow !

(5 to 500) sccm
500 sccm to 50 slpm

0.24 % of reading
0.24 % of reading

Comparison to
DryCal ML-800-10 and
DryCal ML-800-44
Flow Cells

(0.7 to 7) scfm 0.1 % of reading + 0.025 scfm Cox 1%?6%3“33;1 I%—l 71
Volumetric Flow ' (7 to 25) scfm 0.1 % of reading + 0.14 scfm and Cox 16228
(25 to 90) scfm 0.1 % of reading + 0.36 scfm .
Sonic Nozzles
(10 to 20) pl 65 nl
(20 to 50) pl 66 nl
Pineties (50 to 100) pl 69 nl A&D 4212B-101
p (100 to 200) pl 80 nl Balance and Software
(200 to 500) pul 0.14 ul
(500 to 1 000) pl 0.24 ul
(050 10) Ibfin | 0.03 % of reading + 0.000 1 Ibf+in N{fglchjqusui \\xileggts’
Torque Transducers ' NIST Class F Weight
g | . g ass eights,
(10 to 1 920) Ibfin 0.018 % of reading + 0.000 1 Ibf*in 10 in Torque Wheel
. NIST Class F Weights
1,3 A 0 . >
Torque Transducers (160 to 1 000) Ibf-ft 0.24 % of reading + 0.01 1bf-ft 4 ft Torque Arm
(10 to 96) ozf-in 0.6 % of reading AIMCO UET-0100
Torque Tools ' Torque Tester
. . HIOS HP-100
(6 to 96) Ibfin 0.6 Ibf*in Torque Tester
(8 t0 295) Ibf-fi 0.6 % of reading + 0.03 Ibf-ft Norbazgglg?t 400
Torque Tools '~ Norbar Pro Test 1500ER
_ o . orbar Pro Tes
(295 to 1 100) Ibf-ft 1.2 % of reading (43189)
1,3
( Comprefs‘;f)‘"f & Tension) Up to 50 Ibf 0.006 Ibf NIST Class F Weights
Version: 019 Issued: June 29, 2023 www.anab.org Am i%%
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1 000 1bf Interface
(50 to 1 000) 1bf 0.31 Ibf Load Cell
Force ' 10 000 Ibf Interface
(Compression & Tension) (1000 to 10 000) Ibf P lligd Load Cell
50 000 Ibf Interface
(10 000 to 50 000) Ibf 13 Ibf Load Cell
Upto201b 15¢g
(20 to 50) Ib 38¢g
Force ' (50 to 100) 1b 75¢g :
(Compression & Tension) (100 to 200) Ib 15¢g NIST Class F Weights
(200 to 400) 1b 30g
(400 to 600) 1b 45¢g
Up to 2 mg 29 ug
(2 to 10) mg 35 ug
(10 to 20) mg 41 ne WA‘ShTtM Ec? ;Zlgaf{s]; 44
Laboratory Balances ' (20 to 100) mg 58 ug Y C18hts an L
(100 to 200) mg 70 pg utilized in thg calibration of
(200 to 500) mg 95 11 the weighing system.
500mgtolg 0.12 mg
(1tod) g 22 ug
((150?0 1200))2 22 ﬁ g Ultra-Class Weights and
15 NIST HB 44 utilized in the
Laboratory Balances ™ (20t050) g 83 ug o L
(50 to 100) 0.16 mg calibration of the weighing
(100 to 200) g 0.3 mg system.
(200 to 500) g 0.72 mg
500 gto 1 kg 2.9 mg
(1to2) kg 3.1 mg ASTM E617 Class 1
Scales (2to5) kg 15 mg Weights and NIST HB 44
(5t0 10) kg 33 mg utilized in the calibration of
(10 to 25) kg 74 mg the weighing system.
(25t0 40) kg 82 mg
Upto 20 Ib l.lg
(20 to 50) Ib 27¢g NIST Class F Weights and
Scales (50 to 100) 1b 54¢ NIST HB 44 utilized in the
(100 to 200) Ib 11g calibration of the weighing
(200 to 400) 1b 2g system.
(400 to 600) 1b 2¢g
Version: 019 Issued: June 29, 2023 www.anab.org Am i%%
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Humidity — Measure 3 Up to 90 %RH 1.3 %RH Vaisala HMP-363
Y (90 to 95) %RH 2.2 %RH Transmitter
11.3 %RH 1.3 %RH .
. " 32.9 %RH 1.3 %RH Vaisala HMP-363
Humidity — Source 75 4 % RH 13 %RH Transmitter,
9 6'7 % RH 2'2 o, RH Saturated Salt Solutions
. (1] . 0
(-196 to 0) °C 35 mK Fluke 5628 SPRT,

Temperature — Measure '

(0 to 420) °C

0.005 % of reading + 29 mK

HP 3458A Opt 002
8.5 Digit Multimeter

Additel 878-160

Drywell Calibrator,
Temperature — Source ' (-40 to 0) °C 36 mK Omega DBCL400
(Temperature Measuring (0 to 200) °C 0.016 % of reading + 35 mK Drywell Calibrator,
Instruments) (200 to 400) °C 0.006 % of reading + 60 mK Fluke 5628 SPRT,
HP 3458A
8.5 Digit Multimeter
Time and Frequency
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Agilent 33220A Signal
Frequency — Source ' 1 pHz to 250 kHz 70 pHz/Hz + 0.58 uHz Generator Lockqd to
Datum LPRO Rubidium
Freq Std

Frequency — Source '

250 kHz to 3 GHz

70 pHz/Hz + 5.8 mHz

HP ESG-D3000A Signal
Generator locked to Datum
LPRO Rubidium Freq Std

Frequency — Source '

10 Hz to 2 MHz

0.003 % of reading + 3 mHz

Fluke 5522A
Multiproduct Calibrator

Frequency — Measure '

100 mHz to 225 MHz

76 pHz/Hz

Agilent 53131A Counter
locked to Datum LPRO
Rubidium Freq Standard

Frequency — Measure '~

225 MHz to 26.5 GHz

128 pHz/Hz

HP 5348A Counter locked
to Datum LPRO Rubidium
Freq Standard

Stopwatches/Timers

Upto24h

61 ms/d

NIST 960-12
Time Base Method
utilizing Timometer
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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 (k=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. L =length in inches, ¢ = time in seconds.

3. Uncertainties do not include contributors from a “best available” unit under test.

4. The uncertainty does not include the mismatch uncertainty. This will be determined and reported at time of calibration. The reported uncertainty will be higher
than listed.

5. The uncertainties for scales and balances are highly dependent upon the resolution of the unit under test. The uncertainties presented here do not include the
resolution of the unit under test. The resolution will be included in the reported measurement uncertainty at the time of calibration.

6. This location is part of a Multi-site Organization whose legal entity name is Transcat, Inc.

7. This scope is formatted as part of a single document including Certificate of Accreditation No. AC-1287.

N

Jason Stine, Vice President
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