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CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Calibration Laboratory, LLC

3330 East 83" Place

Merrillville, IN 46410
(and satellite location as listed on the scope)

Fulfills the requirements of

ISO/IEC 17025:2017

and national standards

ANSI/NCSL Z540-1-1994 (R2002) and
ANSI/NCSL Z540.3-2006 (R2013)
In the fields of

CALIBRATION and DIMENSIONAL MEASUREMENT

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 15 February 2023
Certificate Number: L2216

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017
AND

ANSI/NCSL Z540-1-1994 (R2002)
ANSI/NCSL Z540.3-2006 (R2013)

Calibration Laboratory, LLC
3330 East 83 Place
Merrillville, IN 46410

Jeff Breidigan ~ 708-596-5800

CALIBRATION AND DIMENSIONAL MEASUREMENT

Valid to: February 15,2023 Certificate Number: L2216
CALIBRATION

Chemical Quantities

: Reference Standard,
Paramete r/Equipment Range Exﬁgﬁgrg;(;en??l?? of Method, and/or
Equipment
pH Meters Buffer Solutions and
(Fixed Points) ! 4,7&10pH 0:05pH RTD Probe

Electrical - DC/Low Frequency

. Reference Standard
. Expanded Unce rtainty of ’
Paramete r/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1to0 10) pF 4.8 mF/F
Capacitance — Measure 1(018 tcl): 100) pF 0.6 mF/F GenRad 1689M
@ 1 KHz pF to 10 uF 0.26 mF/F LCR Meter
(10 to 100) uF 0.6 mF/F
(100 to 1 000) pF 4.7 mF/F
0.1nF 0.5pF
0.2nF 0.5pF
0.3nF 0.5 pF
Capacitance — Source ! 0.4nF 0.5pF Stanﬁz;(r:g CS:;;;:Zitors
0.5nF 0.5pF
0.6 nF 0.6 pF
0.7 nF 0.7 pF
Version 008 Issued: December 27,2021 vwvw.anab.org
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Expanded Uncertainty of

Reference Standard,

Capacitance — Source !

(110to 330) nF
(0.33t0 1.1) uF
(1.1t0 3.3) uF
(3.3to 11) uF
(11to 33) uF
(33t0 110) pF
(110 to 330) uF
(0.33t0 1.1) mF
(1.1t03.3) mF
(3.3to 11) mF

2 pF/nF +0.23 nF
2nF/uF +0.75 nF
2 nF/uF + 2.3 nF
2 nF/uF + 8 nF
3 nF/uF + 23 nF
3 nF/uF + 80 nF
3 nF/uF +0.23 uF
3nF/uF +0.78 pF
4 uF/mF + 2.3 yF
4 uF/mF + 7.6 uF

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
0.8 nF 0.8 pF
0.9nF 0.9 pF
3nF 3pF
4 nF 4 pF
onk S pF
6 nF 6 pF
8 nF 8 pF
10 nF 10 pF
Capacitance — Source ! 20 nF 20 pF S Arco SS-32
30 nF 30 pF tandard Capacitors
40 nF 40 pF
50 nF 50 pF
70 nF 70 pF
80 nF 80 pF
90 nF 90 pF
100 nF 0.1nF
200 nF 0.2nF
300 nF 0.3nF
400 nF 0.4nF
500 nF 0.5nF
(0.19t0 3.3) nF 40 pF/nF + 8 pF
(3.3to11) nF 2 pF/nF + 8 pF
(11to 110) nF 2 pF/nF + 80 pF

Fluke 5522A/SC1100
Multi Product Calibrator

(11to 33) mF 6 uF/mF + 23 puF
(33t0110) mF 9 uF/mF + 80 uF
Version 008 Issued: December 27,2021 vwvw.anab.org
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Electrical - DC/Low Frequency

: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(9t0 220) pA
(10to 20) Hz 0.3nA/UA +20nA
(20 to 40) Hz 0.2nA/pA + 12 nA
40 Hz to 1 kHz 0.12 nA/uA + 10 nA
(1to5) kHz 0.35 nA/UA + 15nA
(5to 10) kHz 1.3 nA/YA + 80 nA
(0.22t02.2) mA
(10to 20) Hz 0.3 nA/pA +50 nA
(20 to 40) Hz 0.2 nA/PA + 40 nA
40 Hz to 1 kHz 0.12 nA/uA + 40 nA
(1to5) kHz 0.24 nA/JUA + 0.13 pA
(510 10) kHz 1.3 nA/pA + 0.8 pA
(2.2t022) mA
(10to 20) Hz 0.3 nA/YA + 0.5 A Fluke 5730A
AC Current - Source (20 to 40) Hz 0.2 nA/pUA + 0.4 pA Multi Product Calibrator
40 Hz to 1 kHz 0.12 nA/JUA + 0.4 pA
(1to5) kHz 0.24 nA/JUA + 0.7 pA
(5to 10) kHz 1.3 nA/pA + 6 pA
(22 t0 220) mA
(10 to 20) Hz 0.25 nA/pA + 4 pA
(20 to 40) Hz 0.16 nA/UA + 3.5 pA
40 Hz to 1 kHz 0.1 nA/YA + 2.5 pA
(1to5) kHz 0.2 nA/YA + 3.5 A
(510 10) kHz 1.1 nA/YA + 10 pA
(0.22t02.2) A
20 Hz to 1 kHz 0.25 nAJUA + 35 HA
(1to5) kHz 0.45 nA/pA + 80 pA
(5to 10) kHz 7 nA/UA +0.16 mA
(22t011) A Fluke 5730A
AC Current — Source 40 Hz to 1kHz 0.46 mMA/A+ 0.17 mA Multi Product Calibrator,
(1to5) kHz 0.95 mA/A + 0.38 mA Fluke 5725A
(5to 10) kHz 3.6 mMA/A+ 0.75 mA Amplifier
Version 008 Issued: December 27,2021 vwvw.anab.org
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Electrical - DC/Low Frequency

: Reference Standard,
Paramete r/Equipment Range Expl)\;r;izﬁ rg;zen??lr}_? of Me tho_d, and/or
Equipment
(0.2t02) A
(10 to 850) Hz 0.11 mA/A + 36 HA
850 Hz to 6 kHz 0.44 mAJA + 72 pA
2t 2(%3;? 10) kHz 16 mA/A + 62 mA | Eluke 5730A
AC Current— Source 10 Hz t0 850 Hz O 36 LA vl Ifl{ligugéﬁa(;ﬁrator,
850 Hz to 6 kHz 0.44 mAJA + 72 pA Transconductance
(6 t0 10) kHz 23 MA/A +94 mA Amplifier
(20t0 120) A
10 Hz to 850 Hz 0.11 mA/A + 36 HA
850 Hz to 6 kHz 0.44 mA/A + 72 uA
(6 t0 10) kHz 31 mA/A +0.7A
(30to 330) pA
(10 to 20) Hz 1.6 nA/JUA + 80 nA
(20 to 45) Hz 1.2 nA/YA + 80 nA
45 Hz to 1 kHz 1 nA/pA +80 nA
(1to5) kHz 2.3nA/PA +0.12 A
(5t0 10) kHz 6.2 nA/JUA +0.16 pA
(10 to 30) kHz 12 nA/YA +0.31 pA
(0.33t03.3) mA
(10 to 20) Hz 1.6 p)A/mA + 0.12 uA
(20 to 45) Hz 0.97 PA/mA + 0.12 pA Fluke 5522 A/SC1100

AC Current — Source !

45 Hz to 1 kHz
(1to5) kHz
(5t0 10) kHz
(10to 30) kHz
(3.3t0 33) mA
(10to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(5to0 10) kHz
(10 to 30) kHz

0.78 PA/mA + 0.12 pA
1.6 MA/MA + 0.16 PA
3.9 WA/mA + 0.23 pA
7.8 WA/mA + 0.47 pA

1.4 p)A/mA + 1.6 pA
0.7 yA/mA + 1.6 A
0.31 pJA/mA + 1.6 A
0.62 PA/mA + 1.6 HA
1.6 p)A/mA + 2.3 pA
3.1 UA/mA + 3.1 uA

Multi Product Calibrator

Version 008

Issued: December 27,2021

www.anab.org
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Electrical - DC/Low Frequency

. Reference Standard
: Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(33t0330) mA
(10to 20) Hz 1.4 pA/mA + 16 PA
(20 to 45) Hz 0.7 HA/mA + 16 HA
45Hz to 1 kHz 0.31 yA/mA + 16 pA
(1to5) kHz 0.78 pA/MA + 39 pA
(510 10) kHz 1.6 JA/mA + 78 A
10 kHz to 30 kHz 3.1 JA/mA + 0.16 mA
(0.33t01.1) A
(10to 45) Hz 1.2 pJA/mA + 0.14 mA
45 Hz to 1 kHz 0.34 pA/mA + 94 pA
(1to5) kHz 4.1 yA/mA + 0.98 mA
(5to 10) kHz 19 pA/MmA + 3.9 mA
AC Current — Source ! (1.1to3) A M':J:i:(%?fdzfglggiﬁg% "
(10 to 45) Hz 1.4 mA/A + 78 A
45Hz to 1 kHz 0.47 mA/A + 78 YA
(1to5) kHz 4.7mA/A + 0.78 mA
(5to 10) kHz 19 mA/A +3.9mA
(3to11) A
(4510 100) Hz 0.47 mA/A + 1.6 mA
100 Hz to 1 kHz 0.78 mA/A + 1.6 mA
(1to5) kHz 23 MA/A + 1.6 mA
(11to20) A
(45t0 100) Hz 0.93 mMA/A+ 3.9mA
100 Hz to 1 kHz 1.2mA/A+ 3.9mA
(1to5) kHz 23 mMA/A + 3.9 mA
(45t0 65) Hz
(10t0 16.5) A 1.6 mMA/A+ 21 mA
(16.5to 150) A 1.1mA/A+0.28 A
AC Current Source — (150 to 1 025) A 2.4 mAA +0.12 A MF'“.ke 5522A/SC1100
ulti Product Calibrator,
Current Clamps * (65 to 440) Hz Eluke 50-Turn Coil
(10t0 16.5) A 4.4 mAJA + 36 mA
(16.5to0 150) A 52mA/A+0.22 A
(150to 1 025) A 6.4 mA/A + 94 mA
Version 008 Issued: December 27,2021 vwvw.anab.org
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Electrical - DC/Low Frequency

: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0.2t0 25) A
(6 kHz to 10 kHz) 39 MA/A + 16 mA
(0.2t050) A
(3 kHz to 6 kHz) 12 mA/A + 16 mA
(0.2t0 50) A
(1 kHz to 3 kHz) 6.2 MAJA + 16 mA
(0.2t0 50) A Fluke 5730A
10 Hz to 1 kHz 54mA/A+ 11 mA Multi Product Calibrator,
AC Current Source — (50to 75) A Fluke 52120A
Current Clamps (3 kHz to 6 kHz) 12mA/A +0.15A Transconductance
(50 to 300) A Amplifier,
(1 kHz to 3 kHz) 6.2mA/A+0.16 A Fluke 3KA 25-Turn Coil
(50to 500) A
10 Hz to 1 kHz 54mA/A+0.11A
(500 to 1 000) A
300 Hz to 1 kHz 5.4 mA/A + 0.66 A
(500 to 3000) A

10 Hz to 300 Hz

5.4 mA/A+ 0.65 A

(0to 330) pA
(0.33t03.3) mA
(3.3t033) mA

0.11 nA/yA + 23 nA
77 nA/mA + 41 nA
81 nA/mA +0.24 pA

3310 330) mA 78 NA/UA + 2 HA Fluke 5522A/SC1100
DC Current - Source ! ((0.33 to 1.)1) A 0.16 mAL;A + 31uuA Multi Product Calibrator
(1.1t03) A 0.29 mA/A+ 32 A
(3to11) A 0.39 mMA/A + 0.39 mA
(11t020) A 0.78 mA/A + 0.58 mA

DC Current — Source

(0to 220) pA
(0.22t02.2) mA
(2.2t022) mA
(22t0 220) mA
(0.22t02.2) A

40 pAVA + 6 nA
35 UA/A +7 nA
35 HA/A +40 nA
45 pA/A +0.7 HA
80 HAVA + 12 PA

Fluke 5730A
Multi Product Calibrator

DC Current — Source

(2.2t011) A

0.36 mMA/A + 0.48 mA

Fluke 5730A
Multi Product Calibrator,
Fluke 5725A
Amplifier

DC Current — Source

(0to 100) A

0.12 mA/A + 80 HA

Fluke 5730A
Multi Product Calibrator,
Fluke 5725A
Amplifier

Version 008

Issued: December 27,2021

www.anab.org
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Electrical - DC/Low Frequency

Paramete r/Equipment Range Expanded Uncertainty of ReI:‘/Ie giﬁgg S;cﬁg;joarrd,
Measurement (+/-) -~
Equipment
DC Current Source — (10t0 150) A 2 MAJA + 1.3 mA Mizi‘ikgri%iiflga%};gr
Current Clamps * (150to 1025) A 2mA/A +0.13 A Fluke 50-Turn Coil ’
Fluke 5730A
Multi Product Calibrator,
DC Current Source — Fluke 52120A
Current Clamps (0t02500) A S + 11 mA Transconductance
Amplifier,
Fluke 3KA 25-Turn Coil
DC Current — Measure (0.01 to 10) nA 14.7 MAJA + 5.9 pA SIEB‘%ﬁ{“&”ﬁlﬁ?ﬂﬁer
(0to 200) pA 30 pMA/A + 17 pA
(0.2t0 2) mA 12 yAJA + 4.2 nA
DC Current — Measure (2t0 20) mA 14 nA/mA + 41 nA FI_uI_<e 8508A
(20 to 200) mA 49 nA/mA + 0.82 pA 8.5 Digit Multimeter
(0.2t02) A 0.2 mA/A + 16 pA
(2t0 20) A 0.4 mA/A + 0.41 mA
DC Current — Measure (20t0 30) A 0.76 mA/A + 4.3 mA Tra_ns_mllle 8.081
' ' 8.5 Digit Multimeter
Empro Shunt,
DC Current — Measure (30to 3000) A 0.1 mA/A+ 0.81A Fluke 8508A
8.5 Digit Multimeter
Empro Shunt,
DC Current — Measure 1 (30to 3000) A 0.11 mA/A+0.81A HP 34401A
6.5 Digit Multimeter
0.1nAto0.1mA
(10to 40) Hz 0.9 nA/UA +15nA
40 Hz to 1 kHz 0.5nA/UA + 12 nA Transmille 8081
AC Current — Measure (1t010) kHz 1.2 nAJpA +30nA 8.5 Digit Multimeter
(20to 30) A '
(10 to 40) Hz 1.5 mA/A + 30 mA
40 Hz to 1 kHz 5mA/A+0.15A
Version 008 Issued: December 27,2021 vwvw.anab.org
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(20 to 200) A
(1to 10) Hz 0.29 nA/JUA + 25 nA
10 Hz to 10 kHz 0.26 nA/JuA + 25 nA
(10 to 30) kHz 0.6 nNA/JPA + 24 nA
(30 to 100) kHz 4 nAYA +21 nA
(0.2t02) mA
(1to 10) Hz 0.31 pA/mA + 0.2 pA
10 Hz to 10 kHz 0.28 pA/mA + 0.2 A
(10 to 30) kHz 0.65 PA/mA + 0.2 A
(30 to 100) kHz 4 uA/mA +0.2 A
(210 20) mA
(1t010) Hz 0.31 pJA/mA +2 pA
10 Hz to 10 kHz 0.28 pA/mA + 2 HA Fluke 8508A

AC Current — Measure

(10 to 30) kHz
(30 to 100) kHz
(20 to 200) mA
(1to 10) Hz
10 Hz to 10 kHz
(10 to 30) kHz
(0.2t02) A
10 Hz to 2 kHz
(2to 10) kHz
(10 to 30) kHz
(2to 20) A
10 Hz to 2 kHz
(210 10) kHz

0.65 PA/MA + 2 pA
4 JA/mA + 2 YA

0.31 pA/mA + 20 A
0.25 pA/mA + 20 pA
0.6 MJA/MA + 20 A

0.6 mA/A+ 0.2 mA
0.7 mA/A+ 0.2 mA
3mA/A + 0.2 mA

0.8 mMA/A+ 2mA
2.5 mMA/A + 2 mA

8.5 Digit Multimeter

1 Empro Shunt,
AC C“rg”go‘ F'\Igeasure (30 to 3 000) A 0.11 mA/A + 0.81 A HP 34401A
6.5 Digit Multimeter
AC Current — Measure ! AEMC 30K-24-2
@ 60 Hz (5t0 30 000) A 10mA/A+7.7A Current Probe
(10 to 100) uH 0.1 nH/pH +0.2 pH
(0.1to 1) mH 0.5 uH/mH + 0.3 uH
Inductance — Measure (1to 10) mH 0.8 pH/mH + 0.2 pH GenRad 1689M
@ 1kHz (10 to 100) mH 0.8 uH/mH + 4 uH LCR Meter
(0.1to1)H 0.6 mH/H+ 0.2mH
(1to10)H 0.8 mH/H+ 0.2 mH

Version 008 Issued: December 27,2021

www.anab.org
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Electrical - DC/Low Frequency

. Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
100 pH 0.12 yH
500 pH 0.61puH
1 mH 1.2 pH
10 mH 12 pH
Inductance — Source - 50 mH 61 pH GenRad 1482 Series
100 mH 0.12mH Standard Inductors
200 mH 0.25 mH
1H 1.2mH
2H 2.5mH
10H 12mH
0to 360) ° i
on O o1k 0.0025° Keysight 53220A
ase — Measure/Source (10 10) KHz 0.0033° Phase Meter,
(0.01to 100) V1 (10 to 100) kHz 0 032 ° Fluke 5522A/SC1100
100 kHz to 1 MHz 6.32 ! Multi Product Calibrator

(0to 336) W 0.04 % of reading
DC Power — Source ! (336 to 3 060) W 0.053 % of reading MFJE:“; EOS dﬁﬁ’gﬁﬂg& r
(3060t020910) W 0.12 % of reading

(45to 65) Hz
(0.11to 3) mW
(3to 11) mW
(11 to 30) mW
(30 to 110) mW
(110 to 300) mW
(300 to 730) mW
(0.73to 1.5) W

0.11 % of reading
0.12 % of reading
0.16 % of reading
0.12 % of reading
0.15 % of reading
0.13 % of reading
0.15 % of reading

Fluke 5522A/SC1100

AC Power — Source ! (1.5t06.8) W 0.14 % of reading . ;
(6.8t109.2) W 0.14 % of reading Multi Product Calibrator
(9.2t034) W 0.1 % of reading
(34t092) W 0.14 % of reading
(92t0 337) W 0.1 % of reading
(337t0918) W 0.13 % of reading
(918t0 2 244) W 0.11 % of reading
(2244 to 4 590) W 0.14 % of reading
(45901011 220) W 0.12 % of reading
Version 008 Issued: December 27,2021 vwvw.anab.org
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Paramete r/Equipment Range Expanded Uncertainty of ReI:‘/Ie giﬁgg S;gg/doarrd,
Measurement (+/-) -~
Equipment
25Q 0.3mQ
100 Q 1.2mQ
200 Q 2.3mQ
400 Q 4.7 mQ
1kQ 13 mQ
1.9kQ 23 mQ
Resistance — Source 4kQ 47 mQ Vishay Resistance
10 kQ 0.12Q Standards
40 kQ 0.47Q
90 kQ 1.1Q
100 kQ 12Q
400 Q 4.7Q
900 kQ 120
1 MQ 120
0Q 40 uQ
1Q 95 uQ
1.9Q 0.18 mQ
10Q 0.23 mQ
19Q 0.44 mQ
100 Q 1 mQ
190 Q 1.9 mQ
1 kQ 6.5 mQ
Resistance — Source 1. 7% L2 . Fluke 5730'6.‘
10kQ 65 mQ Multi Product Calibrator
19 kQ 120 mQ
100 kQ 0.85Q
190 kQ 1.6 Q
1 MQ 13 Q
1.9 MQ 34Q
10 MQ 400 Q
19 MQ 890 Q
100 MQ 10 kQ
Resistance — Source 1 GQ 49 kQ Measurements International
10 GQ 0.64 MQ Resistance Standards

Version 008 Issued: December 27

,2021

www.anab.org
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
1Q 12 pQ
10Q 58 uQ
100 Q 0.62 mQ
Resistance — Source 1 kQ 6.3 mQ Transmille 3000RS
10 kQ 18 mQ Resistance Standard
100 kQ 0.4Q
1 MQ 6.5 Q
10 MQ 56 Q
(0to 11) Q 31 pQY/Q + 0.8 mQ
(11t033) Q 23 pY/Q + 1.2 mQ
(33t0110) Q 22 pY/Q + 1.1 mQ
(110t0 330) Q 22 pY/Q + 1.7 mQ

Resistance — Source!

(0.33 to 1.1) kQ
(1.1t03.3) kQ
(3.3to 11) kQ
(11 to 33) kQ
(33 to 110) kQ

(110 to 330) kQ

(0.33 to 1.1) MQ

(1.1 t0 3.3) MQ
(3.3t0 11) MQ
(11 to 33) MQ

(33 to 110) MQ

22 uY/Q + 1.6 mQ
22 u/Q + 16 mQ
20 pQ/Q + 17 mQ
20 pQ/Q +0.17 Q
21 pQ/Q+0.2Q
25 uY/Q +1.6 Q
25 uQIQ+1.7Q
53 uYQ +18Q
0.1 mQYQ+40Q
0.19 mY/Q+ 1.9 kQ
0.39 mQY/Q + 2.3 kQ

Fluke 5522A/SC1100
Multi Product Calibrator

(110 to 330) MQ 1.7m/Q+0.15 MQ
(0.33to0 1.1) GQ 12 mQ/Q + 0.39 MQ
(0.1t02) Q 10 uYQ +4Q
(2t020) Q 9 uYQ + 14 uQ
(20 t0 200) Q 7.5 pY/Q + 50 uQ
Resistance — Measure (0.2t02) kQ 7.5 pQ/Q+ 0.5 mQ Fluke 8508A
(2 t020) kQ 8 nY/Q +5mQ 8.5 Digit Multimeter
(20 t0 200) kQ 7.5 uY/Q+ 50 mQ
(0.2 t0 2) MQ ouYQ+1Q
(2t020) MQ 20 Q/MQ + 0.1 kQ
(2t0 20) MQ 14 Q/MQ +20 Q
Resistance — Measure (20 t0 200) MQ i MO +1 kQ 8.5 Elilgjgl;[el\?li(l)t?rﬁeter
(0.2t02) GQ 0.18 kY/MQ+ 0.1 MQ ' (HV mode)
(2t0 20) GQ 1.5 kKQ/MQ + 10 MQ
Resistance — Measure 24GQt02 TQ 16 MO/GQ + 1.2 MQ Transmille 8081
8.5 Digit Multimeter
Version 008 Issued: December 27,2021 vwvw.anab.org
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Electrical - DC/Low Frequency

: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Pt 385, 100 Q
(-200to -80) °C 0.042°C
(-80to00) °C 0.042°C
(0to 100) °C 0.056 °C
(100 to 300) °C 0.072°C
(300 to 400) °C 0.079°C
(400to 630) °C 0.094 °C
(630 t0 800) °C 0.18°C
Pt 385, 200 Q
(-200to -80) °C 0.035°C
(-80t00) °C 0.035°C
(0to 100) °C 0.035°C
(100 to 260) °C 0.042°C
(260 t0 300) °C 0.094 °C
(300 to 400) °C 0.1°C
(400 to 600) °C 0.11°C
Electrical Simulation of RTD (600 to G U Fluke 5522A/SC1100
Indicating Devices — Source ! Pt 385, 500 Q Multi Product Calibrator
(-200t0 -80) °C 0.035°C
(-80t00) °C 0.042°C
(0to 100) °C 0.042°C
(100 to 260) °C 0.049°C
(260 to0 300) °C 0.064 °C
(300 to 400) °C 0.064 °C
(400 to 600) °C 0.072°C
(600 to 630) °C 0.087°C
Pt 385, 1kQ
(-200to0 -80) °C 0.028 °C
(-80t00) °C 0.028 °C
(0to 100) °C 0.035°C
(100 to 260) °C 0.042°C
(260 to 300) °C 0.049°C
(300 to 400) °C 0.056 °C
(400 to 600) °C 0.056 °C
(600 to 630) °C 0.18°C
Version 008 Issued: December 27,2021 vwvw.anab.org
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Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Igghuoig,rr?:rc]it/or
Pt 3916, 100 Q
(-200to -190) °C 0.19°C
(-190to -80) °C 0.035°C
(-80to 0) °C 0.042 °C
(0to 100) °C 0.049 °C
(100 to 260) °C 0.057 °C
(260 to 300) °C 0.064 °C
(300t0 400) °C 0.072°C
(400 to 600) °C 0.079 °C
(600 to 630) °C 0.18°C
Electrical Simulation of RTD |** 39?_62’01003) ‘_280) o 0.042°C Fluke 5522A/SC1100
Indicating Devices — Source ! : ' " Multi Product Calibrator
(-80to 0) °C 0.042°C
(0to 100) °C 0.057 °C
(100 to 300) °C 0.072°C
(300t0 400) °C 0.079°C
(400 to 630) °C 0.095°C
Ni 385,120 Q
(-80to 0) °C 0.066 °C
(0to 100) °C 0.066 °C
(100 to 260) °C 0.11°C
Cu427,10Q
(-100 to 260) °C 0.23°C

(0t0 220) mV
(0.22102.2) V

8.3uV/V +0.4 pv
5uVIV + 0.7 pv

B (2.2t0o11) V 3.5 uVvIV +2.5uv Fluke 5730A
DC Voltage - Source (11t022) V 3.5 UVIV + 4V Multi Product Calibrator
(22 t0 220) V 5.8 UV/V + 58 Vv
(220t0 1 100) V 6.5 uV/V + 0.4 mV
(0.01 to 1 400) V 0.3MVIV + 37 mV HY Output monitored with
DC High Voltage — Source (1410 10) kV i Vikv+03V High Voltage Meter
(1 to 35) kV 0.8 V/IKV +0.2V HVL-35 Probe,

(10 to 100) KV

0.5 VIkV

HVL-100 Probe

(0to 330) mV

13 uVIV + 2.1 uVv

(0.33t03.3) V 8uUVIV + 3.8 uVv
DC Voltage — Source ! (3.3t033) V 8.9 UVIV + 35 V. MF'E:“; > dzfﬁlgclﬁof r
(330 330) V 13.6 LV/V +0.26 mV ufti Froduct Lallbrato
(330to 1000) V 14uviV+1.1mV

Version 008 Issued: December 27,2021
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0.22t0 2.2) mV
(10to 20) Hz 0.24 mVIV + 4 pVv
(20 to 40) Hz 90 nV/ImV + 4 uv
40 Hz to 20 kHz 80 nV/mV + 4 pv
(20 to 50) kHz 0.2 uvimV + 4 pv
(50 to 100) kHz 0.5 uv/imV + 5 pv
(100 to 300) kHz 1.1 pVvimV + 10 pv
(300 to 500) kHz 1.4 pVimV + 20 Vv
500 kHz to 1 MHz 2.7 uWimV + 20 pv
(2.2t022) mV
(10 to 20) Hz 0.24 pvimV + 4 yv
(20 to 40) Hz 90 nV/ImV + 4 pVv
40 Hz to 20 kHz 80 nV/ImV +4 uVv
AC Voltage — Source (20 to 50) kHz 0.2 uyvV/imV + 4 pv Muti II?’IrLé)lfjeugzgoaﬁbrator
(50 to 100) kHz 0.5 uV/mV + 5 pv
(100 to 300) kHz 1.1 pvV/mV + 10 pVv
(300 to 500) kHz 1.4 yVimV + 20 pv
500 kHz to 1 MHz 2.7 uV/imV + 20 pv
(22 to 220) mV
(10 to 20) Hz 0.24 pVimV + 12 pv
(20 to 40) Hz 90 nV/ImV + 7 uVv
40 Hz to 20 kHz 57 nVImV + 7 uv
(20 to 50) kHz 0.12 pVimV + 7 pv
(50 to 100) kHz 0.31 pVvV/imV + 17 pv
(100 to 300) kHz 0.66 uV/mV + 20 pVv
(300 to 500) kHz 1.4 pvimV + 25 uv
500 kHz to 1 MHz 2.7 uV/mV + 45 uv
Version 008 Issued: December 27,2021 vwvw.anab.org
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Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0.22t02.2) V
(10to 20) Hz 0.24 mV/V + 40 pv
(20 to 40) Hz 90 VIV + 15 pv
40 Hz to 20 kHz 42 VIV + 8 pv
(20 to 50) kHz 67 pVIV + 10 pv
(50 to 100) kHz 85UV /V + 30 uv
(100 to 300) kHz 0.34 mV/V + 80 uVv
(300 to 500) kHz 1mV/V +0.2 mV
500 kHz to 1 MHz 1.7mVIV + 0.3mV
(2.2t022) V
(10 to 20) Hz 0.24 mVIV + 0.4 mV
(20 to 40) Hz 90 pVv /V +0.15mVvV
40 Hz to 20 kHz 42 uVIV + 50 pv
(20 to 50) kHz 67 uV/V +0.1 mV
(50 to 100) kHz 83 uV/V + 0.2 mV Fluke 5730A

AC Voltage — Source

(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(2210 220) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(220to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

0.25mV/IV + 0.6 mV
1mVIV +2 mV
1.5mV/IV+3.2mV

0.24 mVIV + 4 mV
90 pV/V + 1.5 mV
52 uV/V + 0.6 mV
80 UV /V +1mV
0.15mV/V + 2.5 mV
0.9 mV/V + 16 mV
3.6 mV/V + 40 mV
8 mVv/V + 80 mV

0.3mV/V + 16 mV
70 uV /V +3.5mV

Multi Product Calibrator

AC Voltage — Source

(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
(220to 1 100) V
40to 1 kHz
(1to 20) kHz
(20 to 30) kHz

11 mV + 0.6 mV/V
45 mV + 2.3 mV/V

4mV + 90 pv/Vv
6mV+0.17 mVIV
11 mV + 0.6 mVIV

Fluke 5730A
Multi Product Calibrator,
Fluke 5725A
Amplifier

Version 008
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(1to 33) mV
(10to 45) Hz 0.62 pV/imV +5 pVv
45 Hz to 10 kHz 0.11 pVvimV +5 pv
(10 to 20) kHz 0.15 pvV/imV + 5 Vv
(20 to 50) kHz 0.77 pvVimV + 4.9 pv
(50 to 100) kHz 2.7 uVimV + 9.4 v
(100 to 500) kHz 6.2 uV/mV + 39 pv
(33t0330) mV
(10 to 45) Hz 0.23 pyV/imV + 6.3 uv
45 Hz to 10 kHz 0.11 pv/imV + 6.3 v
(10 to 20) kHz 0.12 pv/imV + 6.3 pv
(20 to 50) kHz 0.27 pVimV + 6.3 uv
(50 to 100) kHz 0.62 uV/mV + 25 pv
(100 to 500) kHz 1.6 pV/mV + 54 pv
(0.33t03.3) V
(10 to 45) Hz 0.23mV/V + 39 pVv
45 Hz to 10 kHz 0.12 mVIV + 47 pVv
(10 to 20) kHz 0.15 mV/V + 47 uv
AC Voltage — Source?! (20 to 50) kHz 0.23mV/V + 39 uv MTEF%EOS dzfé?/cs:;iﬁg% "
(50 to 100) kHz 0.54 mV/V + 97 pVv
(100 to 500) kHz 1.9mV/V + 0.47 mV
(3.3t033) V
(10 to 45) Hz 0.23mV/V + 0.5 mV
45 Hz to 10 kHz 0.12 mV/V + 0.47 mV
(10 to 20) kHz 0.19 mV/V + 0.47 mV
(20 to 50) kHz 0.27 mV/V + 0.47 mV
(50 to 100) kHz 0.7mVIV+1.2mV
(33t0330) V
45 Hz to 1 kHz 0.15mV/V + 1.6 mV
(1to 10) kHz 0.16 mVIV + 4.7 mV
(10to 20) kHz 0.19 mVIV + 4.7 mV
(20 to 50) kHz 0.23mV/V + 4.7 mV
(50 to 100) kHz 1.6 mVIV + 39 mV
(330to 1000) V
45 Hz to 1 kHz 0.23mV/V + 8.1 mV
(1to5) kHz 0.19 mV/V + 8.1 mV
(510 10) kHz 0.23 mV/V + 8.1 mV
HV Output Monitored with
AC Voltage — Source (0.01to 1400) V 1.2mVIV+0.15V Vitrek 4700
@ 60 Hz (1.4to0 10) kV 1.2mVIV+0.15V High Voltage Meter,
HVL-35 Probe
Version 008 Issued: December 27,2021 vwvw.anab.org
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(10 to 100) kV

0.5mV/V+0.35V

. Reference Standard
. Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0to 200) mV 4.5uVvViV +0.1pVv
(0.2t02) V 3PVIV + 0.4 uVv
DC Voltage — Measure (2to 20) V 3UVIV + 4 pVv 85 Eliljl?'[el\?li(l)t?rﬁeter
(20 to 200) V 4.5 UVIV + 40 pV =P
(200 to 1 000) V 4.5 VIV +0.53 mV
(0.01to 1400) V 0.3mV/V + 35 mV Vitrek 4700
. B (1.4to0 10) kV 0.3mV/V + 39 mV High Voltage Meter,
DC High Voltage — Measure (1t0 35) kV 0.35 VIV + 75 mV HVL-35 Probe,

HVL-100 Probe

DC High Voltage — Measure !

(1 to 100) kV

10VIKV +7 V

Hipotronics KVM 100
High Voltage Meter

pH Calibrators
(Simulation)

(-120 to 120) mV

4.5nV/imV + 0.11 pv

Fluke 8508A
8.5 Digit Multimeter

AC Voltage — Measure

Up to 2.2 mV

(10to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

(2.2to 7) mV

(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

1.7 pvimV + 1.3 pv
0.73 uV/imV + 1.3 pv
0.41 pVimV + 1.3 uv
0.81 pvimV + 2 pv
1.2 uyvVimV + 2.5 pv
2.3 pV/imV + 4 pv
2.4 pVimV + 8 uv
3.5uv/imV + 8 pv

0.85 uV/imV + 1.3 uv
0.37 pyV/imV + 1.3 uv
0.21 pVimV + 1.3 uv
0.4 pvimV + 2 uv
0.6 pV/mV + 2.5 v
1.2 pvVimV + 4 pv
1.3 uvimV + 8 uv
2.3 uVvimV + 8 uv

Fluke 5790A
AC Voltage
Measurement Standard

Version 008
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Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(7t022) mV
(10to 20) Hz 0.29 uyVimV + 1.3 uv
(20 to 40) Hz 0.19 pyV/imV + 1.3 uv
40 Hz to 20 kHz 0.11 pV/imV + 1.3 pv
(20 to 50) kHz 0.21 pvimV + 2 pv
(50 to 100) kHz 0.31 pVimV + 2.5 uv
(100 to 300) kHz 0.81 pVv/imV + 4 yv
(300 to 500) kHz 0.89 pV/mV + 8 pv
500 kHz to 1 MHz 1.7 pvVimV + 8 uv
(22to 70) mV
(10 to 20) Hz 0.24 pvimV + 1.5 pv
(20 to 40) Hz 0.12 pv/mV + 1.5 pv
40 Hz to 20 kHz 70nV/mV + 1.5 uVv
(20 to 50) kHz 0.13 uvV/imV + 2 pv
(50 to 100) kHz 0.26 pyV/mV + 2.5 pv
(100 to 300) kHz 0.51 pVimV + 4 pv
(300 to 500) kHz 0.67 pv/imV + 8 pv
AC Voltage — Measure S00ktiz to Ll B+ 81V Izlékilgﬁggﬁ
(70 to 220) mV M
easurement Standard

(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

(220 to 700) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.21 pVimV + 1.5 pv
90 nV/ImV + 1.5 pv
40 nV/imV + 1.5 uVv

70 nVImV + 2 pVv

0.16 pV/mV + 2.5 v
0.25 pvimV + 4 pv
0.38 yvV/mV + 8 pv

1pvimV +8 pv

0.21 pv/imV + 1.6 pv
80 nV/mV + 1.7 uyv
30 nVImV + 2 pVv
50 nV/ImV + 2.3 uv
80 nvVimV + 2.7 uv
0.18 pyV/imV + 4.1 uyv
0.3 uVv/imV + 8 uv
0.96 yvV/imV + 8 pv

Version 008

Issued: December 27,2021

www.anab.org

Page 18 of 46



http://anab.org/

g

ANAB

ANSI National Accreditation Board

Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t0 70) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz

500 kHz to 1 MHz

0.2mVIV + 0.1V
70 uV/V + 0.1 pv
30 VIV + 0.1 pv
50 uV/V + 0.6 pVv
80 uV/V + 30 puv
0.2mV/V + 0.1 pVv
0.4mV/V +0.1uVvV
1 mV/IV + 20 nV

0.2mVIV + 2 uv
70 uVIV + 2 pv
30 pV/V + 10 pv
60 uVvV/V+7puv
90 uV/V +4 pv
0.2mVIV + 2 uv
0.4 mVIV + 1V
1mV/V +0.3uVv

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0.7t02.2) V
(10to 20) Hz 0.2mV/V + 20 nV
(20 to 40) Hz 66 uV/V + 70 nV
40 Hz to 20 kHz 24 uVIV + 0.2 pv
(20 to 50) kHz 46 pVIV +0.1 pVv
(50 to 100) kHz 71 uVIV + 70 nV
(100 to 300) kHz 0.16 mV/V + 30 nV
(300 to 500) kHz 0.26 mV/V + 20 nV
500 kHz to 1 MHz 0.9 mV/V + 10 nV
(2.2t07)V
(10 to 20) Hz 0.2nVIV +0.6 uv
(20 to 40) Hz 70 pVIV + 2 pv
40 Hz to 20 kHz 20 pVIV +5 pVv
(20 to 50) kHz 50 pV/V + 2 pv
(50 to 100) kHz 80 uV/V + 1 pv
(100 to 300) kHz 0.2nV/IV +0.6 pv
(300 to 500) kHz 0.4nVIV +0.3 Vv
AC Vi 500 kHz to 1 MHz 1mVIV + 90 nV Fluke 5790A
oltage — Measure (71022) V AC Voltage
Measurement Standard

Version 008 Issued: December 27,2021

www.anab.org

Page 19 of 46



http://anab.org/

g

ANAB

ANSI National Accreditation Board

Electrical - DC/Low Frequency

: Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(70 to 220) V
(10to 20) Hz 0.2mV/V + 2 v
(20 to 40) Hz 70 pVIV + 6 pVv
40 Hz to 20 kHz 30 uV/V + 10 pv
(20 to 50) kHz 70 pVIV + 6 pv
(50 to 100) kHz 0.1 mV/V + 4 uv
(100 to 300) kHz 0.2mVIV + 2 uv
(300 to 500) kHz 0.5mV/V + 0.8 pv
(220 to 700) V
AC Voltage — Measure (10t020) Hz BV + S0 ﬂléki/gﬁggﬁ
(20 to 40) Hz 0.1mV/IV+0.1mV Measurement Standard
40 Hz to 20 kHz 40 uVIV + 0.2 mV
(20 to 50) kHz 0.1 mV/V + 80 pv
(50 to 100) kHz 0.5mV/V + 20 pv
(700 to 1 000) V
(10to 20) Hz 0.2mV/V + 30 pv
(20 to 40) Hz 0.1 mV/V + 70 pvV
40 Hz to 20 kHz 40 uVIV + 0.2 mV
(20 to 50) kHz 0.1 mV/V + 50 pv
(50 to 100) kHz 0.5mV/V + 10 uvV
(50 to 600) Hz
(0.01to 1400) V 1.2VIKV +0.16 V Vitrek 4700
. (1.4t010) kV 1.2VIKV +0.2V High Voltage Meter,
AC High Voltage — Measure (10 35) KV 0.8 V/KV +0.2V HVL-35 Probe,
50 or 60 Hz HVL-100 Probe
(10to 70) kV 1.8 V/IkV
AC Voltage — Measure ! (60 to 400) Hz 10VIKV + 7 V Hipotronics KVM 100

(1to 100) kV

High Voltage Meter

Version 008
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: Reference Standard
: Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Type B
(600 to 800) °C 0.34°C
(800 to 1 000) °C 0.26 °C
(1000to 1550) °C 0.23°C
(1550t01820)°C 0.26 °C
TypeC
(0to 150) °C 0.23°C
(150 to 650) °C 0.2°C
(650 to 1 000) °C 0.24°C
(1000to 1800)°C 0.39°C
(1800to 2 316) °C 0.65°C
Type E
(-250to -100) °C 0.39°C
(-100to -25) °C 0.13°C
(-251t0 350) °C 0.11°C
(350t0 650) °C 0.13°C
Electrical Slmulatl_on pf (650 to 1 000) °C 0.16 °C Fluke 5522A/SC1100
Thermocouple Indicating |TypeJ Multi Product Calibrator
Devices — Source/Measure ! (-210to -100) °C 0.21°C
(-100to -30) °C 0.13°C
(-30to 150) °C 0.11°C
(150to 760) °C 0.13°C
(760 to 1 200) °C 0.18°C
TypeK
(-200to -100) °C 0.26°C
(-100to -25) °C 0.14°C
(-25t0 120) °C 0.13°C
(120 to 1 000) °C 0.2°C
(1000t01372) °C 0.31°C
TypeN
(-200to -100) °C 0.31°C
(-100to -25) °C 0.17°C
(-25t0 120) °C 0.15°C
(120t0 410) °C 0.14°C
(4100 1 300) °C 0.21°C
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. Reference Standard
. Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Igghuoig,rr?:rc]it/or
TypeR
(0 to 250) °C 0.44°C
(250 to 400) °C 0.27°C
(400t0 1 000) °C 0.26 °C
(1000 to 1767) °C 0.31°C
Type S
Electrical Simulation of (0to 250) °C 0.37°C
Thermocouple Indicating (250 to 1 000) °C 0.28 °C ke 5522//5CLL00
Devices — Source/Measure * (1000to1400)°C 0.29°C
(1400to 1 767) °C 0.36 °C
TypeT
(-250to -150) °C 0.49°C
(-150to 0) °C 0.19°C
(0to 120) °C 0.13°C
(120 t0 400) °C 0.11°C

Oscilloscopes !
Amplitude — DC Signal
into 50 Q load

into 1 MQ load
Amplitude — Square Wave
into 50 Q load

into 1 MQ load

Leveled Sine Wave —
Amplitude
(50 kHz ref)
into 50 Q load

+1mVtox6.6V

+1mVto+130V

1 mVp-p to 6.6 Vp-p
10 Hz to 10 kHz

1 mVp-p to 130 Vp-p
10 Hz to 1 kHz
(1to010) kHz

5mVto55V
50 kHz to 100 MHz
(100 to 300) MHz
(300 to 600) MHz
5mVto 3.5V
(600 to 1 100) MHz

2.3 mV/IV + 36 pv

0.39 MV/V + 34 uV

3.9 mV/V + 31 pV

0.79 mV/IV + 34 uv
2mVIV + 33 pv

27 mV/IV +0.26 mV
31 mVv/V +0.25 mV
47 mV/IV +0.26 mV

1.3 mV + 54 mVIV

Fluke 5522A/SC1100
Multi Product Calibrator
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: Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Oscilloscopes *
Leveled Sine Wave — Flatness
(50 kHz ref)
into 50 Q load|5 mVp-p to 5.5 Vp-p
50 kHz to 100 MHz 12mVIV +0.1mV
(100 to 300) MHz 16 mV/V + 0.1 mV
(300 to 600) MHz 31 mV/V +90 pv
4 mVp-p to 3.5 Vp-p
(600 to 1 100) MHz 39mV/V +0.1mV
. Fluke 5522A/SC1100
Time Markers 1nsto20ms 2.26 ps/us Multi Product Calibrator
50 ms 4.4 s
0.1s 9.8 ps
0.2s 35 s
0.5s 0.21 ms
1s 0.8 ms
2s 3.1ms
5s 20 ms
Edge — Rise Time (250 to 350) ps
1 kHz to 11 MHz + 0 ps/-100 ps
10 Hz to 500 kHz
N . (-95t0-50) dB 0.023 dB Pico Technologies 4262
Total Harmonic Distortion * (-50 to -20) dB 0.088 dB Digital Oscilloscope
(-20to 0) dB 0.9dB
Length — Dimensional Metrology
: Reference Standard,
Paramete r/Equipment Range Exﬁnde d Unce :tal?ty of Method, and/or
easurement (+/-) Equipment
(0.5t04) in (3.8+6.9L) pin P&W Labmaster Universal
Caliper Masters 2 (4to40) in (-2+8.4L) pin 1000A,
(40 to 60) in (200 + 0.4L) pin Gauge Blocks
(0.01t00.1) in (6 - 2.8L) pin P&W Labmaster Universal
Cylindrical Plug Gauges 2:12 (0.1100.42) in (5.6+1.2L) win 1000A,
(0.42t0 4) in (4.8 +3.1L) pin Gauge Blocks
(41012) in (-3.6 +5.2L) pin g
(0.01t00.22) in (23-0.5L) pin P&W Labmaster Universal
Cylindrical Ring Gauges 214 (0.22to 1) in (24 -4L) pin 1000A,
(1to14)in (16 + 3.7L) pin Gauge Blocks
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Length — Dimensional Metrology

: Reference Standard
: Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
. . . Gauging Amplifier,
2
Depth Micrometer Master (0.5t011.5) in (28 + 1L) pin Gauge Blocks
0.5t04)in 3.8+ 7L) pin P&W Labmaster Universal
( ) ( ) 1
End Measuring Rods 2 (4t040) in (-2.2+8L) puin 1000A,
(40 to 80) in (310 + 8L) pin Gauge Blocks
Feeler Gauges * . . .
(Leaf-Style) Up t0 0.25) in 76 pin Bench Micrometer
Gauge Balls 2 (0.0625 to 0.1)_ in (10-0.9L) pin P&W Labmaster Universal
(size only) (0.1t00.42) in (10 + 2L) pin 1000A,
y (0.42t0 2) in (9 +5L) pwin Gauge Blocks
Mahr 130-B24
Gauge Blocks 26 (0.005to0 4) in (3.7 +0.8L) pin Comparator,
Master Gauge Blocks
(0.00510 0'1).'n (6.1-3L)p ) P&W Labmaster Universal
Gauge Blocks 26 (0.1t00.42) in (6.2 +0.07L) pin 1000A
’ (0.42 gy S 1in Master Gau e: Blocks
(510 20) in (-4 + 2.6L) win g
Up tq,0.11n B P&W Labmaster Universal
. ) (0.1t00.42) in (5.6 +0.8L) pin
Micrometer Masters . . 1000A,
(0.42to 4) in (4.8 +3L) pin Gauge Blocks
(40 40) in (-3.8 +5L) pin g
. - " Optical Flat,
Optical FFIEIit'f and Parallels Up to 100 pin 5.6 Hin Monochromatic Light
Uo to 4?nnl(;SiZmeter Parallelism 4.5 uin Mahr 130-B24
P (0to 2) in thickness 2 H Comparator
. . Gauging Amplifier,
Parallels Up to 36 in 66 pin Gauge Blocks
(0.01t00.1) in (6-2L) pin P&W Labmaster Universal
Pin Gauges — Class ZZ (0.10t00.42) in (5+3L) pin 1000A,
(0.42t0 1) in (6 + 3L) pin Gauge Blocks
. . . Gauging Amplifier,
Riser Blocks (6to24)in (19+ 7L) pin Gauge Blocks
(0.01t00.22) in (23-1L) pin P&W Labmaster Universal
Snap Gauges (0.22t0 1) in (24 -4L) pin 1000A,
(1t013)in (16 + 3.7L) pin Gauge Blocks
Indi-Square
_ . , . . Gauging Amplifier
Squares — Perpendicularity Up to 36 in (65 + 3L) pin Gauge Blocks
Tri-Square
Version 008
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: Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Up t0 0.1 in (23-0.8L) pin P& Labmaster Universal
Tapered Plugs (0.1to 0.42)_ in (22 +0.26L) pin Gauge Blocks
(0.42t02) in (22 + 0.65L) pin Plug Gauges
(0.01t00.22) in (24 - 0.14L) pin P&W Labmaster Universal
Tapered Rings (0.22t0 1) in (25— 1.7L) pin 1000A
(1to2)in (17 +6.3L) uin Gauge Blocks
Thickness (Film) Gauge P&W Labmaster Universal
Standards Up t0 0.05in 6.1 pin 1000A
(Non-Ferrous) Gauge Blocks
Un'f'ed(fgo 80) TPI P&W Labmaster Universal
Thread Measuring Wires 210 Acme 29° (13-50L) pin 1000A
(10 20) TPI Gauge Blocks
lin 8.8 uin
2in 16 pin .
Thread Micrometer 3in 24 pin P&W Labfgz(i)sot;r Universal
Standards 4in 31 uin Gauge Blo’cks
5in 40 win g
6in 48 pin
Master Angle Blocks,
Angle Blocks (1to 60)° 0.002 2° Sine Plate,
Gauging Amplifier
Angle Gauges (Leaf Style) 2 Up to 90° 3.7 STI Optical Comparator
Electronic Differential " y Brunson 470
Levels 2 Up to 1000 14 Angle Generator
Linear _
Functional Gauges & Fixtures Angle (0to12)in 190 pin STI1 Optical Comparator
Up to 90° 0.065°
R?E:; gti/Lig)eS Uptolin 210 pin STI Optical Comparator
. Angle Gauge Blocks,
s?r:gepiatress’z (1o 60)° 6.48" Angle Blocks,
Gauging Amplifier
i 10
Threa?LIZ:]Sgs[ae l;ges (4t0 84) TPI 160 pin STI1 Optical Comparator
. Length Gauging Amplifier,
Tri-Blocks (1to6) in 38 uin Gauge Blocks
Version 008 Issued: December 27,2021 vwvw.anab.org
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: Reference Standard
: Expanded Unce rtainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Flatness 22 pin Gauging Amplifier
. . . Indi-Square,
Perpendicularity 59 pin Gauging Amplifier
. ) Gauging Amplifier,
Parallelism 22 Hin Gauge Blocks
3 . . . Gauging Amplifier,
V-Blocks Perpendicularity 59 pin Indi-Square
3 . . Gauging Amplifier,
V-Centrality 41 pin Master Plugs
Surface Plates 1213 Optodyne LDDM per
Overall Flatness Up to (16 x 16) ft (52 + 1DL) pin ASME B89.3.7
Local Flatness Up t0 0.001 in 29 pin Repeat-O-Meter
P&W Labmaster Universal
Simple Pitch Diameter 1000A,
(4t0 80 TPI) (100 + 2L) pin Gauge Blocks,
Pipe Thread Plugs 210 Sine Plug
Standoff . .
Up to 1 in (28 + 10L) win GaG”gL”% @{Qfl'g'er
(1t02) in 28 pin g
P&W Labmaster Universal
Simple Pitch Diameter 1000A,
(4to 80 TPI) (85+ 3L) pin Gauge Blocks,

Thread Plugs — Setting 2510

Thread Measuring Wires

Major Diameter
(0.06to 4) in

(17 +8.2L) pin

P&W Labmaster Universal
1000A,
Gauge Blocks

Root Radius &

Thread Plugs — Setting 2510 Minor Diameter 210 pin STI Optical Comparator
P&W Labmaster Universal
. Simple Pitch Diameter . 1000A
— 25,10 y
Thread Plugs — Working (41080 TPI) (160 + 2L) pin Gauge Blocks,
Thread Measuring Wires
. . P&W Labmaster Universal
. Major Diameter
— 25,10
Thread Plugs — Working (0.060 to 4) in (26 + 6L) pin 1000A,
Gauge Blocks
Thread Plugs — Working 2510 Root Radius & 210 pin STI Optical Comparator

Minor Diameter
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: Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
) L Length
Bench Micrometers (0t02) in 12 pin Gauge Blocks
Bench Micrometers ! Optical Flat,
Anvil Flatness Up to 0.5 in Diameter 9.4 pin Monochromatic Light
Bore Gauges . . .
(2 point) 2 (Oto1)in (48 + 0.6L) puin Indi-Check
Bore Gauges 2 (0to4)in (8.4+7L) pin P&W Lab{?)%s(;tzr Universal
(2 point) (410 40) in (24 + 8L) pin Gauge Blocks
Bore Gauges . . .
(3 point) 12 (0to 8)in (72 + 3L) pin Ring Gauges
Uptolin (580 + 0.089L) pin
Calipers 123 (1t0 20) in (580 +1.8L) pin Gauge Blocks,
(Inside and QOutside) (20 to 40) in (520 + 4.5L) pin Gauge Block Accessories
(40 to 60) in (430 + 6.7L) pin
Chamfer Gauges 12 Uptolin (74 + 29L) pin Modified Ring Gauges
Gauging Amplifiers, . . P&W Labmaster Universal
L\VDT Heads (0t0 0.001) in (6.8-3L) pin 1000A
. Upto24in (290 + 2L) pin Gauge Blocks,
1.2
Height Gauges (24 t0 40) in (250 + 4L) pin Surface Plate
Height Masters 2
Length Upto24in (24 + 6L) pin Gauging Amplifier,
Gauge Blocks
Parallelism Up t0 0.001 in 15 pin
(0t00.01) in (58-0.3L) pin P&W Labmaster Universal
. 27 (0.1t00.42) in (58 + 0.1L) pin
Indicators 2 . . 1000A,
(0.42to 4) in (58 + 0.6L) pin Gauae Blocks
(4108) in (46 + AL) pin g
Indicators 127 (Otol)in (48 + 0.6L) pin Indi-Check
Micrometer Heads 2
Length (0t00.1) in (11-2L) pin P&W Labmaster Universal
(0.1t00.42) in (10 + 1.6L) pin 1000A
(0.42t02) in (9+4.7L) pin Gauge Blocks
Anvil Flatness Up to 3 in Diameter 9.4 pin Optical Flat,

Monochromatic Light
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Depth Micrometers 12
Length Upto12in (45 + 5L) pin Gauge Blocks
Base Flatness Upto3in 9.4 pin Optical Flat,
Monochromatic Light
Upto4in (32 +8L) pin
. . 12 (5t020)in (46 + 7L) pin Gauge Blocks,
Inside Micrometer (21t0 40) in (410 + 2L) pin Gauge Block Accessories
(41to0 60) in (580 + 4L) pin
Upto4in (32 +8L) pin
. . 12 (5t020) in (46 + 7L) pin
Outside Micrometer (21 t0 40) in (250 + 7L) in Gauge Blocks
(41 to 60) in (580 + 4L ) pin
. . | . Optical Flat,
Micrometer Anvil Flatness Up to 3 in Diameter 9.4 pin Monochromatic Light
Screw Thread Micrometer 124 (Otol)in (160 + 10L) pin Thread Setting Plugs
V-Anvil Micrometer 12 (0.06251t02) in (53 + 7L) pin Gauge Balls
Upto12in 890 pin Optical Comparator
Steel Rules,
Tape Measures 211 )
(1 to 300) ft (1800 + 5L) pin Optodyne LDDM
Thickness Gauges ! . .
(Dial & Digital) Upto0.5in 60 pin Gauge Blocks
Optical Comparators,
Vision Measuring Machines !
Magnification 10X, 20X, 31.25X, 50X 0.0012in Magnification Checker
and 62.5X Glass Scale
Linear Length Xand Y
Up to 6 in 110 pin Glass Scale
(6t012) in 150 pin Gauge Blocks
Angle Up to 90° 0.021° Angle Blocks
Gauge Blocks,
Protractors, o , Angle Blocks,
Inclinometers 2 Up 1090 2.9 Gauging Amplifier,
Sine Plate
Version 008 Issued: December 27,2021 vwvw.anab.org
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Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Brunson 470
2 " "
Levels Up to 1 000 2.9 Angle Generator
Mass and Mass Related
. Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Force Gauoes (0.5t0 5) Ibf 0.2 % of reading + 0.000 2 Ibf
g (5 to 50) Ibf 0.02 % of reading + 0.008 Ibf | NIST Class F Weights

(Tension & Compression)

(50 to 600) Ibf

0.02 % of reading + 0.042 Ibf

Force Gauges
(Tension & Compression)

(0.5 to 25) If
(2.5 to 100) Iof
(10 to 500) Ibf
(20 to 1 000) Ibf

0.005 6 % of reading + 0.01 Ibf
0.015 % of reading + 0.01 Ibf
0.015 % of reading + 0.06 Ibf
0.004 6 % of reading + 0.6 Ibf

Morehouse Force
Calibration System,
Load Cell

Cable/Wire Tensiometers

(1 to 600) Ibf

0.01 % of reading + 0.058 Ibf

NIST Class F Weights

Cable/Wire Tensiometers (600 to 1 000) Ibf 0.3 % of reading + 0.18 Ibf CDI 2000
Durometer
Indenter Angle 0.065° STI1 Optical Comparator
Diameter 220 pin
Radius 250 pin
Force Type A B, E, O 0.054 N Rex RDC-1
Type C, D, DO 0.098 N Durometer Calibrator
Durometer Calibrator Force TypeA B E O 0.017N ASTM E6.17
Type C, D, & DO 0.027 N Class 1 Weights
(10 to 50) psig 0.011 psi
Hydraulic Pressure — (50 to 500) psig 0.035 psi Fluke P3224-PSI
Measure/Source (200 to 500) psig 0.06 psi Deadweight Tester
(500 to 10 000) psig 0.003 1 % of reading + 0.94 psi
Up to 2 inHO 0.000 81 inH.O Dwyer 1430 Microtector

Low Pressure/Vacuum —

Measure/Source (-10to 10) inHO 0.002 3 inH.0 Meriam 34EBT2M
(-20 to 20) inH0 0.003 1 inH,0 Manometer
Pneumatic Absolute . 0 . Ruska 2465
Pressure — Measure/Source (0.2t0 1015) psia (02 3 % of reading Deadweight Tester
Presspuriu—ml\zjltelgsi?g/%eource (-14.4to 1 000) psig 0.002 3 % of reading
Version 008 Issued: December 27,2021 vwvw.anab.org
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Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0 to 15) psig 0.008 9 psi
(-14.4 10 0) psiv 0.011 psi
Pressure/Vacuum — (-14.4 10 30) PSIg 0.023 pSt Fluke 700 Series
Measure/Source ! Up t0 100 psig e s Pressure Transducers
Up to 500 psig 0.25 psi
Up to 1 000 psig 0.59 psi
Up to 10 000 psig 8.3 psi
Scales & Balances !
(0.000 1 g resolution) (010610) g 2gigr 0.1 mg
Scales & Balances ! ASTM E617 Class 1
(0.001 g resolution) Up 050009 SHg/g+0.8mg weights and NIST HB 44
n i : > LT
Scales & Balances Up to 35 000 g 2 uglg + 9 mg utilized in the calibration of

(0.01 g resolution)

Scales & Balances !

the weighing system.

(0.000 1 kg resolution) Un A1 9
Scales & Balances * Up 1010 Ib 0.009 % of reading + 0.000 8 Ib .
(0.001 Ib resolution) NIST Class F weights
Scales & Balances * 0 . and NIST HB 44 utilized in
(0.01 Ib resolution) Up 1 Rl g0 + 0.008 1 the calibration of the
T L
Scales & Balances Up to 600 I 0.004 % of reading + 0.084 Ib weighing system.

(0.1 Ib resolution)

Torque Indicating Devices *

(15 to 200) ozf-in
(4 to 50) Ibf-in
(30 to 400) Ibf-in
(80 to 1000) Ibf-in
(20 to 250) Ibf-ft
(100 to 1 000) Ibf-ft
(200 to 2 000) Ibf-ft

0.2 % of reading + 0.05 ozf-in
0.2 % of reading + 0.009 Ibf-in
0.2 % of reading + 0.06 Ibf-in
0.18 % of reading + 0.98 Ibf-in
0.14 % of reading + 0.4 Ibf-ft
0.61 % of reading + 0.01 Ibf-ft
0.5 % of reading + 0.02 Ibf-ft

CDI 2000
Torque Tester

Torque Calibration Systems

(20 to 400) ozf-in
(2.5 10 100) Ibf-in
(50 to 3 000) Ibf-in
(250 to 1 000) Ibf-ft
(200 to 2 000) Ibf-ft

0.2 % of reading + 0.002 ozf-in

0.06 % of reading + 0.009 Ibf-in

0.038 % of reading + 0.19 Ibf-in
0.04 % of reading + 0.1 Ibf-ft
0.04% of reading + 0.09 Ibf-ft

CDI Torque Arms,
CDI Torque Wheels,
NIST Class F Weights

Thermodynamic

Expanded Unce rtainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
— : :
Humidity — Measure (5 t0 95) %RH 0.14 % of reading + 1.1 %RH Rotronic HC2A

(10t0 30) °C

Humidity Probe
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Temperature and Humidity
Devices
Humidity (15to 40) °C Thunder Scientific 2500LT
(510 95) %RH 0.27 % of reading + 0.56 %RH Chamber
Temperature (-10to 70) °C 0.000 4 % of reading + 0.14 °C
50°C 0.86 °C
100°C 1.6°C
Radiation (Infrared) 200°C 3.1°C F'gke 9132 Blackbody
Thermometers ! 300°C 4.7°C ource (Flat Plate)
o o €=0.95,A=(8to 14) um
400 °C 6.4°C
500°C 8.2°C
-15°C 0.78°C
0°C 0.57°C Fluke 4180 Blackbody
50°C 0.7°C Source (Flat Plate)
100°C 0.69 °C €=0.95,A=(8to0 14) um
Radiation (Infrared) 120°C 0.75°C
Thermometers 35°C 0.54°C
100 °C 0.84°C Fluke 4181 Blackbody
200°C 1°C Source (Flat Plate)
350°C 1.8°C €=10.95,1L=(8to 14) um
500 °C 2.4°C
Fluke 7196
Temperature — Source 8 -196 °C 0.028°C Liquid N2 Calibrator,
Fluke 5628 PRT
Temperature — Source 18 0.0°C 0.058 °C Kaye X0240 Ice Point
Temperature — Source 8 0.01°C 0.005°C Triple Point of Water Cell
0°C 0.028 °C
25°C 0.025°C
Temperature — Source 50°C ) 0.03 QC Fluidized Baths,
(-50t0 0) °C 0.056 °C Th trics 1925-A
(0o 100) °C 0.057 °C ErMOmetrics ’
Fluke 5628 PRT
Temperature — Source 8 (100 to 250) °C 0.06 % of reading
Temperature — Source 18 (-15to0 350) °C 0.26 °C + 0.15 % of reading Hart 9009 Drywell
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Thermodynamic

. Reference Standard,
Paramete r/Equipment Range Expl)\;r;izﬁ rg;zen:t?lr}_? of Method, and/or

Equipment
. o Fluke 9190A Drywell,
(-95t0 140) °C fRsC Fluke 5628 PRT
. . . Fluke 9170 Drywell,
Temperature — Source 8 (-45t0 140) °C 0.097 °C - 0.006 % of reading Fluke 5628 PRT
. Fluke 9173 Drywell
o 0 ° !
(50to 700) °C 0.042 % of reading + 0.158 °C Fluke 5628 PRT
. Fluke 1586 Scanner
_ o 0 ° '
(-200 to 660) °C 0.004 % of reading + 0.013 °C Fluke 5628 PRT
Temperature — Measure Fluke 1586 Scanner
o 0 H o 1
(0to 100) °C 0.003 % of reading + 0.009 °C Thermometrics 1925-A
_ . . Thunder Scientific
Dew Point (-25t069) °C 0.22°C 2500LT Chamber

Time and Frequency

Expanded Unce rtainty of Reference Standard,
Paramete r/Equipment Range L el Method, and/or

Equipment
B Keysight 53220A Counter,
Frequency — Measure 10 Hz t0 1.3 GHz 5.3 pHz/Hz + 0.1 mHz HP 58503A GPS Receiver
Keysight 53220A Counter,
Frequency — Source 10 Hz t0 1.3 GHz 59 pHz/Hz + 0.1 mHz Efratom FRK-LN
Oscillator
Quantum Dynamics
Cont?fttgzg%oo) . 0.88 rom N-11-ECS/3A Tachometer,
P oo rp Keithley 53220A Counter
Tachometers ? Non-Contact Type Fluke 5522A
(25t0 90 000) rpm 2 prpm/rpm + 0.13 rpm Multi Product Calibrator
Strobe Tachometer 5 urpm/rom + 0.13 rom Keysight 53220A Counter,
(25t0 90 000) rpm Hrpmirp 2P Solar Cell
Stopwatches & Timers Up to 24 hr 58 ms/24 hr Helmqt Klein 4500
Timometer
Version 008 Issued: December 27,2021 vwvw.anab.org
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DIMENSIONAL MEASUREMENT

Expanded Unce rtainty of

Reference Standard,

Parameter Range Method and/or
Measurement (+/-) Equipment
. . ProScale
2
Length Measures Up to 300 in (3100 +10.2L) pin OptoDyne LDDM
Upto0.1in (6.1-0.009L) pin
0.1t00.42) in (6.2 +0.07L) pin
Length Measures — ( ' .
gExtemal ! (0.42 to 4) in (3.8 +7L) pin _
(4t040) in (-2.2 +8L) puin P&W Labmaster Universal
(40 to 80) in (310 + 8L) pin 1000A
0.01t00.22) in (23-1L) pin
Length Measures — ( : .
%memal iy (0.22t0 1) in (24 - 4L) pin
(1to14) in (16 + 3.7L) pin
Length Measures — Uptolin (91 +11.2L) pin Digital Micrometer
Hand Tools 22 Up to 8 in (1400 +5L) pin Digital Caliper
2 Dimensional
Expanded Unce rtainty of Reference Standard,
Parameter Range Measurement (+/-) Method and/or
Equipment
Angle Up to 360° 0.065° STI Optical Comparator
XIY Axis: . .
9
2D Length Up t0 12 in 210 pin STI Optical Comparator
Gauaes and Eixtures — X Axis: Up to 15.751n Mitutoyo QV-L404Z1L-D
92D Lenath 29 Y Axis: Up to 15.75 in (110 + 12L) pin with 1.0x, 1.5x, and 2.0x
g Z Axis: Up t0 7.87 in Objective Lenses
Gauges and Fixtures — Mitutoyo QV-L404Z1L-D
2D Anale Up to 360° 0.015° with 1.0x, 1.5x, and 2.0x
g Objective Lenses
3 Dimensional
: Reference Standard,
Parameter Range Sfpaiided Uncertainty of Method and/or
Measurement (+/-) .
Equipment
X Axis: Up to 35.43in Mitutoyo Crysta-Apex S
Volumetric Measurement 29 | Y Axis: Up to 39.37in (110 +3.1L) pin 9106 CMM with SP25M

Z Axis: Up t0 23.62 in

Scanning Probe
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Parameter Range Expanded Uncertainty of Re}cl\?l?tﬂ%%?r?g/%?‘rd’
Measurement (+/-) X
Equipment
Mitutoyo Crysta-Apex S
Angle Up to 360° 0.02° 9106 CMM with SP25M
Scanning Probe
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Services performed at satellite location

Electrical - DC/Low Frequency

3695 N. 126th Street
Brookfield, W1 53005

Jeff Breidigan ~ 708-596-5800

. Reference Standard,
Paramete r/Equipment Range Expandagiiince rtainty of Method, and/or
quip g Measurement (+/-) -
Equipment
0.1nF 0.5 pF
0.2nF 0.5 pF
0.3nF 0.5 pF
0.4nF 0.5pF
0.5nF 0.5 pF
0.6 nF 0.6 pF
0.7 nF 0.7 pF
0.8 nF 0.8 pF
0.9nF 0.9 pF
1nF 1pF
2nF 2 pF
3nF 3 pF
4 nF 4 pF
5nF 5pF
6 nF 6 pF
Capacitance — Source ! Iy 7PF AICo 55-32
8 nF 8 pF Standard Capacitors
9nF 9 pF
10 nF 10 pF
20 nF 20 pF
30 nF 30 pF
40 nF 40 pF
50 nF 50 pF
60 nF 60 pF
70 nF 70 pF
80 nF 80 pF
90 nF 90 pF
100 nF 0.1nF
200 nF 0.2nF
300 nF 0.3nF
400 nF 0.4nF
500 nF 0.5nF

Version 008 Issued: December 27,2021

www.anab.org

Page 35 of 46



http://anab.org/

g

ANAB

ANSI National Accreditation Board

Electrical - DC/Low Frequency

: Reference Standard,
Paramete r/Equipment Range Expl)\;r;izﬁ rg;zen:t?lr}_? of Me tho_d, and/or
Equipment
(0.19t0 3.3) nF 40 pF/nF + 8 pF
(3.3to 11) nF 2 pF/nF + 8 pF
(11to 110) nF 2 pF/nF + 80 pF
(110to 330) nF 2 pF/nF +0.23 nF
(0.33to 1.1) pF 2 nF/uF +0.75 nF
(1.1t03.3) uF 2nF/uF +2.3nF
(3.3to 11) uF 2 nF/uF + 8 nF
Capacitance — Source ! (8131 to 338)uF g nF;uF + gg nF Mﬂﬁriffdszgﬁﬁg%r
to 110) pF nF/uF + 80 nF

(110 to 330) uF
(0.33t0 1.1) mF
(1.1 mF to 3.3) mF
(3.3to 11) mF

3nF/uF +0.23 uF
3nF/uF +0.78 pF
4 uF/mF + 2.3 pF
4 uF/mF + 7.6 pF

DC Current — Source!

(11to 33) mF 6 UF/mF + 23 uF

(33t0 110) mF 9 uF/mF + 80 uF

(0to 330) pA 0.11 nA/JUA + 23 nA
(0.33t03.3) mA 77 nA/mA + 41 nA

(3.3t033) mA

(33t0330) mA

(0.33t01.1) A
(1.1t03) A
(3tol11) A
(11to 20) A

81 nA/mA + 0.24 pA
78 NAJPA +2 A
0.16 mA/A + 31 HA
0.29 mA/A + 32 uA
0.39 mA/A + 0.39 mA
0.78 mA/A + 0.58 mA

Fluke 5522A/SC1100
Multi Product Calibrator

DC Current Source —
Current Clamps *

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

2mA/A +1.3mA
2mA/A +0.13 A

Fluke 5522A/SC1100
Multi Product Calibrator,
Fluke 50-Turn Caoil

AC Current - Source!

(30 to 330) pA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(510 10) kHz
(10 to 30) kHz

1.6 nA/JpA +80nA
1.2 nA/pA + 80 nA
1 nA/pA +80 nA
2.3nA/pYA +0.12 pA
6.2 nA/JUA +0.16 pA
12 nA/JUA +0.31 yA

Fluke 5522A/SC1100
Multi Product Calibrator
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0.33t0 3.3) mA
(10 to 20) Hz 1.6 JA/mA + 0.12 pA
(20 to 45) Hz 0.97 yA/mA +0.12 A
45Hz to 1 kHz 0.78 JAImA +0.12 pA
(1to5) kHz 1.6 MA/mA + 0.16 pA
(510 10) kHz 3.9 UA/MmA + 0.23 uA
(10 to 30) kHz 7.8 WA/mA + 0.47 pA
(3.3t033) mA
(10to 20) Hz 1.4 pA/mA + 1.6 pA
(20 to 45) Hz 0.7 W4A/mA + 1.6 HA
45Hz to 1 kHz 0.31 pA/mA + 1.6 pA
(1to5) kHz 0.62 HA/mA + 1.6 pA
(510 10) kHz 1.6 JA/mA + 2.3 A
(10 to 30) kHz 3.1 pA/MmA + 3.1 uA
(33 t0 330) mA
(10to 20) Hz 1.4 pA/mA + 16 pA
(20 to 45) Hz 0.7 JA/mA + 16 pA
45Hz to 1 kHz 0.31 pA/mA + 16 pA
(1to5) kHz 0.78 pA/mA + 39 pA Eluke 5522A/SC1100

AC Current — Source !

(510 10) kHz
(10 to 30) kHz
(0.33t01.1) A
(10to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(5t010) kHz
(1.1t03) A
(10to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(5t010) kHz
(3to11) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to5) kHz
(11to 20) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to 5) kHz

1.6 JA/mA + 78 HA
3.1 yA/mA + 0.16 mA

1.2 pA/mA + 0.14 mA
0.34 yA/mA + 94 A

4.1 WA/mA + 0.98 mA
19 pA/mA + 3.9 mA

1.4 mA/A + 78 A
0.47 mA/A + 78 HA
4.7 mA/A+ 0.78 mA
19 mA/A +3.9mA

0.47 mA/A + 1.6 mA
0.78 mMA/A + 1.6 mA
23 mA/A +1.6 mA

0.93 mA/A + 3.9mA
1.2 mA/A+ 3.9mA
23 mA/A + 3.9 mA

Multi Product Calibrator
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. Reference Standard
: Expanded Uncertainty of ’
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(45to 65) Hz

(10t0 16.5) A 1.6 MA/A+ 21 mA
(16.5 to 150) A 1.1 mA/A+ 0.28 A

AC Current Source — (150 to 1 025) A 2.4 mAA +0.12 A MFJE:“; EOS dﬁﬁ’ggﬂg& r

Current Clamps * (65 to 440) Hz

(10t0 16.5) A
(16.5 to 150) A

4.4 mAJA + 36 mA
5.2mA/A+ 0.22 A

Fluke 50-Turn Caoil

(150t0 1 025) A 6.4 mA/A + 94 mA
100 puH 0.12 uH
500 uH 0.61 puH
1mH 1.2 yH
10 mH 12 yH
Inductance — Source : 50 mH 61 uH GenRad 1482 Series
100 mH 0.12mH Standard Inductors
200 mH 0.25 mH
1H 1.2mH
2H 2.5mH
10H 12 mH
(0to336) W 0.04 % of reading
DC Power — Source ! (336 t0 3 060) W 0.053 % of reading ke 9922A/SCL100
(30601t020910) W 0.12 % of reading
(45to 65) Hz
(0.11to 3) mW 0.11 % of reading
(3to 11) mW 0.12 % of reading

AC Power — Source !

(11to 30) mW
(30to 110) mW
(110 to 300) mW
(300 to 730) mW

(0.73t0 1.5) W

0.16 % of reading
0.12 % of reading
0.15 % of reading
0.13 % of reading
0.15 % of reading

Fluke 5522A/SC1100
Multi Product Calibrator

(1.5t06.8) W 0.14 % of reading
(6.8t09.2) W 0.14 % of reading
(45to 65) Hz
(9.2t034) W 0.1 % of reading
(34t092) W 0.14 % of reading
AC Power — Source ! (92t0337) W 0.1 % of reading Fluke 5522A/SC1100
(337t0918) W 0.13 % of reading Multi Product Calibrator
(918t0 2 244) W 0.11 % of reading
(2244 to 4 590) W 0.14 % of reading
(45901011 220) W 0.12 % of reading
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Paramete r/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Resistance — Source!

(Oto 11) Q
(11t033)Q
(3310 110) Q

(110 to 330) Q
(0.33to 1.1) kQ
(1.1t03.3) kQ
(3.3t0 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ
(0.33t0 1.1) MQ
(1.1t03.3) MQ
(3.3to 11) MQ
(11 to 33) MQ
(33 to 110) MQ

31 uY/Q +0.8 mQ
23 uY/Q + 1.2 mQ
22 uY/Q + 1.1 mQ
22 uY/Q + 1.7 mQ
22 uY/Q + 1.6 mQ
22 pQ/Q + 16 mQ
20 uY/Q + 17 mQ
20 pQY/Q +0.17Q
21 pQ/Q +0.2Q
25 uQ/Q +1.6 Q
25uV/Q+1.7Q
53 uYQ +18Q
0.1 mQY/Q+40Q
0.19 mY/Q+1.9kQ
0.39 mY/Q +2.3kQ

Fluke 5522A/SC1100
Multi Product Calibrator

(110 to 330) MQ 1.7 m/Q+0.15 MQ
(0.33t0 1.1) GQ 12 mY/Q + 0.39 MQ
Pt 385, 100 Q
(-200to -80) °C 0.042°C
(-80t00) °C 0.042°C
(0to 100) °C 0.056 °C
(100 to 300) °C 0.072°C
(300t0 400) °C 0.079°C
(400to0 630) °C 0.094 °C
Electrical Simulation of RTD |, . #3010800)7C 0.18°C Fluke 5522A/SC1100
Indicating Devices — Source ! (:200 0 -80) °C 0.035°C Multi Product Calibrator
(-80to 0) °C 0.035°C
(0to 100) °C 0.035°C
(100 to 260) °C 0.042°C
(260 to 300) °C 0.094 °C
(300to 400) °C 0.1°C
(400 to 600) °C 0.11°C
(600 to 630) °C 0.13°C
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: Reference Standard
: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Pt 385, 500 Q
(-200to -80) °C 0.035°C
(-80t00) °C 0.042°C
(0to 100) °C 0.042°C
(100 to 260) °C 0.049 °C
(260 to 300) °C 0.064 °C
(300 to 400) °C 0.064 °C
(400 to 600) °C 0.072°C
Electrical Simulation of RTD (600 to 630) °C 0.087°C Fluke 5522A/SC1100
Indicating Devices — Source Pt 385, 1 kQ Multi Product Calibrator
(-200t0 -80) °C 0.028 °C
(-80to 0) °C 0.028 °C
(0to 100) °C 0.035°C
(100 to 260) °C 0.042°C
(260 to 300) °C 0.049°C
(300 to 400) °C 0.056 °C
(400 to 600) °C 0.056 °C
(600 to 630) °C 0.18°C
Pt 3916, 100 Q
(-200t0 -190) °C 0.19°C
(-190t0-80) °C 0.035°C
(-80t00) °C 0.042°C
(0to 100) °C 0.049°C
(100 to 260) °C 0.057 °C
(260 to 300) °C 0.064°C
(300 to 400) °C 0.072°C
(400 to 600) °C 0.079°C
(600 to 630) °C 0.18°C
Electrical Simulation of RTD |"" 39%_62’015’?0‘_280) o 0.042°C Fluke 5522A/SC1100
Indicating Devices — Source ! J ' o Multi Product Calibrator
(-80t00) °C 0.042°C
(0to 100) °C 0.057°C
(100 to 300) °C 0.072°C
(300 to 400) °C 0.079°C
(400 t0 630) °C 0.095°C
Ni 385,120 Q
(-80to 0) °C 0.066 °C
(0to 100) °C 0.066 °C
(100 to 260) °C 0.11°C
Cu427,10Q
(-100 to 260) °C 0.23°C
Version 008 Issued: December 27,2021 vwvw.anab.org
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: Expanded Uncertainty of :
Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
(0to 330) mV 13puVvIV + 2.1 uv
(0.33t03.3) V 8uUVIV + 3.8 uVv
DC Voltage — Source * (3.31033)V 8.9 VIV + 35 pV MFJH:“; > dzfglggﬁg% r
(33t0330) V 13.6 uyV/V +0.26 mV
(330 to 1 000) V 14 uVIV + 1.1 mV
(1to 33) mV
(10 to 45) Hz 0.62 pvV/ImV +5 Vv
45 Hz to 10 kHz 0.11 pvVimV + 5 pv
AC Voltage — Source ! (10 to 20) kHz 0.15 uV/mV + 5 v MFJE:“; 505 dzf(ﬁlggﬂg% r
(20 to 50) kHz 0.77 uyvVimV + 4.9 pv
(50 to 100) kHz 2.7 uVimV + 9.4 pv
(100 to 500) kHz 6.2 uv/mV + 39 uv
(33t0330) mV
(10 to 45) Hz 0.23 uv/mV + 6.3 pv
45 Hz to 10 kHz 0.11 pVimV + 6.3 uv
(10 to 20) kHz 0.12 pyVimV + 6.3 uvV
(20 to 50) kHz 0.27 pvV/imV + 6.3 pVv
(50 to 100) kHz 0.62 pV/imV + 25 pv
(100 to 500) kHz 1.6 pV/mV + 54 pv
(0.33t03.3) V
(10to 45) Hz 0.23mV/V + 39 uv
45 Hz to 10 kHz 0.12 mVIV + 47 pv
(10 to 20) kHz 0.15 mV/V + 47 pVv
(20 to 50) kHz 0.23mV/V + 39 uv
(50 to 100) kHz 0.54 mV/V + 97 uv
(100 to 500) kHz 1.9mV/V + 0.47 mV
AC Voltage — Source ! (3.3t033) V Fluke 5522A/SC1100
(10to45) Hz 0.23mV/IV + 0.5 mV Multi Product Calibrator
45 Hz to 10 kHz 0.12mV/V + 0.47 mV
(10 to 20) kHz 0.19 mV/V + 0.47 mV
(20 to 50) kHz 0.27 mV/V + 0.47 mV
(50 to 100) kHz 0.7mVIV+1.2mV
(33t0330) V
45 Hz to 1 kHz 0.15mV/V + 1.6 mV
(1to 10) kHz 0.16 mVIV + 4.7 mV
(10 to 20) kHz 0.19 mV/V + 4.7 mV
(20 to 50) kHz 0.23mV/IV + 4.7mV
(50 to 100) kHz 1.6 mV/V + 39 mV
(330to 1000) V
45 Hz to 1 kHz 0.23mV/V + 8.1 mV
(1to5) kHz 0.19mV/V + 8.1 mV
(5to 10) kHz 0.23mV/V + 8.1 mV
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Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
DC High Voltage — Measure ! (1to 100) kV 10VIKV +7V . .
Hipotronics KVM 100
i (60 to 400) Hz High Voltage Meter
AC High Voltage — Measure ! (110 100) kV 10VIKV +7 V
Type B
(600 to 800) °C 0.34°C
(800 to 1 000) °C 0.26 °C
(1000to 1550) °C 0.23°C
(1550t01820) °C 0.26 °C
TypeC
(0to 150) °C 0.23°C
(150 to 650) °C 0.2°C
(650 to 1 000) °C 0.24°C
(1000to1800)°C 0.39°C
(1800to02316) °C 0.65°C
TypeE
(-250to -100) °C 0.39°C
(-100 to -25) °C 0.13°C
(-25t0 350) °C 0.11°C
(350to 650) °C 0.13°C
Electrical Slmulatl_on <_Jf (650to 1 000) °C 0.16 °C Eluke 5522A/SC1100
Thermocouple Indicating |TypeJ Multi Product Calibrator
Devices — Source/Measure 1 (-210to -100) °C 0.21°C
(-100to0-30) °C 0.13°C
(-30to 150) °C 0.11°C
(150to 760) °C 0.13°C
(760to 1 200) °C 0.18°C
Type K
(-200 to -100) °C 0.26 °C
(-100to -25) °C 0.14°C
(-25t0 120) °C 0.13°C
(120to 1 000) °C 0.2°C
(1000t01372) °C 0.31°C
TypeN
(-200to -100) °C 0.31°C
(-100to -25) °C 0.17°C
(-25t0 120) °C 0.15°C
(120to0 410) °C 0.14°C
(410to 1 300) °C 0.21°C
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Paramete r/Equipment Range Measurement (+/-) I\/Igghuoig,rr?:rc]it/or
TypeR
(0to 250) °C 0.44°C
(250to 400) °C 0.27°C
(400 to 1 000) °C 0.26 °C
(1000to 1767) °C 0.31°C
Type S
Electrical Simulation of (O to 250) °C 0.37°C
Thermocouple Indicating (250to 1 000) °C 0.28°C Mﬂﬁriffdszgﬁﬁg%r
Devices — Source/Measure * (1000to1400)°C 0.29°C
(1400t01767) °C 0.36°C
TypeT
(-250 to -150) °C 0.49°C
(-150t0 0) °C 0.19°C
(0to 120) °C 0.13°C
(120 to 400) °C 0.11°C

Oscilloscopes !
Amplitude — DC Signal
into 50 Q load

into 1 MQ load
Amplitude — Square Wave
into 50 Q load|

into 1 MQ load

Leveled Sine Wave —
Amplitude
(50 kHz ref)
into 50 Q load

+1mVtox6.6V

+1mVtox130 V

1 mVp-p to 6.6 Vp-p
10 Hz to 10 kHz

1 mVp-p to 130 Vp-p
10 Hz to 1 kHz
(1to 10) kHz

5mVto55V
50 kHz to 100 MHz
(100 to 300) MHz
(300 to 600) MHz
5mVto 3.5V
(600to 1100) MHz

2.3 mV/IV + 36 pv

0.39 mV/V + 34 uv

3.9mV/V + 31 Vv

0.79 mV/V + 34 pV
2mVIV + 33 pv

27 mV/IV +0.26 mV
31 mVv/V +0.25 mV
47 mV/IV +0.26 mV

1.3mV +54 mV/V

Fluke 5522A/SC1100
Multi Product Calibrator
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Oscilloscopes *
Leveled Sine Wave — Flatness
(50 kHz ref)
into 50 Q load|5 mVp-p to 5.5 Vp-p
50 kHz to 100 MHz 12mVIV +0.1mV
(100 to 300) MHz 16 mV/V + 0.1 mV
(300 to 600) MHz 31 mV/V +90 pv
4 mVp-p to 3.5 Vp-p
(600 to 1 100) MHz 399mV/V +0.1mV
. Fluke 5522A/SC1100
Time Markers 1nsto20 ms 2.26 ps/us Multi Product Calibrator
50 ms 4.4 us
0.1s 9.8 us
0.2s 35 s
0.5s 0.21 ms
1s 0.8 ms
2s 3.1 ms
5s 20 ms
Edge — Rise Time (250 to 350) ps
1 kHz to 11 MHz + 0 ps/-100 ps
(0to 360) °
Phase — Measure/Source 1 Hz (OREEe e o Fluke 5522A/SC1100
(0.01to 100) V1 (1t010) kHz p-003 3 Multi Product Calibrator
' (10 to 100) kHz 0.032°
100 kHz to 1 MHz 0.32°

Mass and Mass Related

Expanded Unce rtainty of Reference Standard,

Paramete r/Equipment Range Method, and/or
Measurement (+/-) Equipment
(O to 15) psig 0.008 9 psi
(-14.4t0 0) psiv 0.011 psi
Pressure/Vacuum — (-14.4 t0 30) psig 0.023 psi Fluke 700 Series Pressure

Measure/Source ! Up to 100 Psig 0.056 pst Transducers

Up to 500 psig 0.25 psi

Up to 1 000 psig 0.59 psi

Up to 10 000 psig 8.3 psi
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Expanded Uncertainty of

Reference Standard,

Paramete r/Equipment Range Measurement (+/-) I\/Ietho_d, and/or
Equipment
Humidity — Measure 0 0 : 0 Rotronic HC2A Humidity
(1010 30) °C (510 95) %RH 0.14 % of reading + 1.1 %RH Probe
50°C 0.86 °C
100°C 1.6°C
Radiation (Infrared) 200°C 3.1°C Fluke 9132 Blackbody
o R Source (Flat Plate)
Thermometers 300°C 4.7°C £=0.95, L= (8 to 14) um
400 °C 6.4°C 7 H
500 °C 8.2°C
Temperature — Source 18 (-15° to 350) °C 0.26 °C + 0.15 % of reading Hart 9009 Drywell
Temperature — Source 18 0.0°C 0.058 °C Kaye X0240 Ice Point
Time and Frequency
Paramete r/Equipment Range B rtainty of ReI:c/le :irr:gg S;[sg?oarrd’
quip g Measurement (+/-) -~
Equipment
Keysight 53220A Counter,
Frequency — Measure ! 10Hz to 1.3 GHz 5.3 pHz/Hz + 0.1 mHz Efratom FRK-LN
Oscillator
Keysight 53220A Counter,
Frequency Source ! 10Hz to 1.3 GHz 59 pHz/Hz + 0.1 mHz Efratom FRK-LN
Oscillator
Tachometers ! Fluke 5522A

(Non-Contact Type)

(25 to 90 000) rpm

2 prpm/rpm + 0.13 rpm

Multi Product Calibrator

Stopwatches & Timers

Up to 24 hr

58 ms/24 hr

Helmut Klein 4500
Timometer

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%.
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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 ininches, DL = Diagonal Length; ' = arc-minute; " = arc-second.

3. Measurements include the following measurement functions: Outside, Inside, Step and Depth Extension Rods.

4. Inch thread setting plugs only with 60° Included Angle.

5. Includes 60° Metric, Unified and 55° Whitworth pitch gauges.

6. Uncertainty is for Steel Blocks. Carbide and Ceramic blocks may have a different uncertainty due to deformation coefficients and diflerent coefficients of thermal
expansion.

7. Includes dial, digital and test indicators.

8. Includes Liquid-in-Glass Thermometers, RT Ds, Thermocouples, Bi-metallic Thermometers, etc. Liquid-in-Glass Thermometers are only calibrated in fluidized
baths to ensure correct immersion depth and stem effect corrections.

9. Metric equivalencies for this type of equipment are available and converted by 1 inequals 25.4 mm exactly.

10. TPl indicates Threads per inch.

11. Verification performed in 12 ft. increments before repositioning.

12. Includes Master Setting Discs and Progressive Diameter Plugs.

13. This instrument/parameter has been characterized to lower the uncertainty.

14. Thestated uncertainty is associated with a primary calibration which utilizes a comparison datum set with gauge blocks rather than a master ring.

15. This scope is formatted as part of a single document including Certificate of Accreditation No. L2216.
F. Douglas Leonard Jr., VP, PILE. SBU
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