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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Calibration Laboratory, LLC

3330 East 83" Place
Merrillville, IN 46410

Fulfills the requirements of

ISO/TEC 17025:2017

and national standards

ANSI/NCSL Z540-1-1994 (R2002)
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.

Jason Stine, Vice President

Expiry Date: 15 February 2029
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
Emily Layer 708-596-5800

CALIBRATION AND DIMENSIONAL MEASUREMENT
ISO/IEC 17025 Accreditation Granted: 17 October 2026

Certificate Number: L2216  Certificate Expiry Date: 15 February 2029

CALIBRATION

Chemical Quantities

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho-d, and/or
Equipment
Comparison to
pH Meters ' 4 T gl Accredited Reference
. . 7 pH 0.016 pH .
(Fixed Points) 10 ol 0.016 pH Solutions,
p PP RTD Probe

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho-d, and/or
Equipment
(0.1 to 10) pF 4.8 mF/F
Capacitance — Measure (10 to 100) pF 0.58 mF/F Comparison to
P @ 1 kHz 100 pF to 10 pF 0.46 mF/F GenRad 1689M
(10 to 100) uF 0.58 mF/F LCR Meter
(100 to 1 000) puF 4.7 mF/F
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 1 of 37
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
0.1 nF 0.58 pF
1 nF 1.2 pF
10 nF 12 pF Comparison t
Capacitance — Source '3 100 nF 0.12 nF Z paS;o320
(Fixed Artifacts) 200 nF 0.25 nF Stan d;fg Ca;_)aci o
300 nF 0.37 nF
400 nF 0.5nF
500 nF 0.62 nF

Capacitance — Source "'
(Simulation)

(0.19 to 3.3) nF
(3.3 to 110) nF
(110 to 330) nF
(0.33to 1.1) pF
(1.1to0 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) uF
(110 to 330) uF
(0.33 to 1.1) mF
(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

4 pF/nF + 7.9 pF
2 pF/nF + 7.8 pF
2 pF/nF + 24 pF
2 nF/pF +0.75 nF
2 nF/uF + 0.77 nF
2 nF/uF +0.13 nF
3 nF/uF + 2.2 nF
3 nF/uF + 78 nF
3 nF/uF + 0.23 uF
3 nF/uF + 0.78 pF
3 uF/mF + 2.3 uF
4 uF/mF + 7.8 uF
6 uF/mF + 24 pF
9 uF/mF + 77 uF

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

AC Current — Source

(9 to 220) uA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5to 10) kHz
(0.22 t0 2.2) mA
(10to 20) Hz
(20 to 40) Hz
40 Hzto 1 kHz
(1to 5) kHz
(5 to 10) kHz
(2.2t022) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5)kHz
(5to 10) kHz

0.29 nA/uA + 23 nA
0.19 nA/pA + 14 nA
0.12 nA/uA + 10 nA
0.35 nA/uA + 15 nA

1.3 nA/pA + 80 nA

0.2 uA/mA + 350 nA
0.19 pA/mA + 78 nA
0.12 pA/mA + 47 nA
0.24 pA/mA +0.13 pA
1.3 pA/mA + 0.8 pA

0.12 uA/mA + 4.3 pA
0.2 pA/mA + 0.42 pA
0.12 pA/mA + 0.44 pA
0.24 pA/mA + 0.7 pA

1.3 uA/mA + 6 uA

Comparison to
Fluke 5730A
Multi Product Calibrator

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mg(llll(;;il; r:lllelsior
(22 to 220) mA
(10 to 20) Hz 0.25 pA/mA +4.3 nA
(20 to 40) Hz 0.14 pA/mA + 8.6 pA
40 Hz to 1 kHz 0.1 pA/mA + 3.3 pA Comparison to
AC Current — Source (I to 5) kHz 0.2 88 30 1A Fluke 5730A
(3 to 10) kHz e 10 hA Multi Product Calibrator
(0.22t02.2) A
20 Hzto 1 kHz 0.3 mA/A +4.4 nA
(1to 5)kHz 0.45 mA/A + 81 pA
(5t0 10) kHz 7 mA/A +0.16 mA
c20in R
40 Hz to 1 kHz 0.46 mA/A + 19 nA . .
AC Current — Source (1 to 5) kHz 0.95 mA/A + 6.3 uA Multi Product Calibrator,
. ) Fluke 5725A
(5to 10) kHz 3.6 mA/A +2.6 pA Amplifier
(02t02) A
(10 to 850) Hz 0.11 mA/A + 36 pA
850 Hz to 6 kHz 0.44 mA/A + 72 pA
(6 to 10) kHz 16 mA/A + 62 mA Comparison to
(2t020) A Fluke 5730A
AC Current — Source 10 Hz to 850 Hz 0.11 mA/A + 36 pA Multi Product Calibrator,
850 Hz to 6 kHz 0.44 mA/A + 72 pA Fluke 52120A
(6 to 10) kHz 23 mA/A + 94 mA Transconductance
(20t0 120) A Amplifier

10 Hz to 850 Hz
850 Hz to 6 kHz
(6 t0 10) kHz

29 nA/A +23 mA
0.44 mA/A + 72 pA
31 mA/A+0.7A

AC Current — Source '°

(30 to 330) pA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

(10 to 30) kHz

1.6 nA/pA + 78 nA
1.2 nA/pA + 78 nA
0.97 nA/uA + 78 nA
2.3 nA/pA +0.12 pA
6.2 nA/pA +0.16 pA
12 nA/puA +0.31 pA

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source '

(0.33t0 3.3) mA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(10 to 30) kHz
(3.3t033) mA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(10 to 30) kHz
(33t0 330) mA
(10 to 20) Hz
(20to 45) Hz
45 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
10 kHz to 30 kHz
(033t0 1.1) A
(10 to 45) Hz
45 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(1.1to3) A
(10to 45) Hz
45Hzto 1 kHz
(1to 5) kHz
(5 to 10) kHz
(Btoll) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to 5)kHz
(11t020) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to 5) kHz

1.5 uA/mA +0.18 pA
0.97 pA/mA +0.12 pA
0.77 pA/mA +0.12 pA

1.6 uA/mA + 0.16 LA
3.9 tA/mA + 0.23 pA
7.8 pA/mA + 0.47 pA

1.4 uA/mA + 1.6 pA
0.7 pA/mA + 1.6 pA
0.31 pA/mA + 1.6 pA
0.62 uA/mA + 1.6 pA
1.6 pA/mA +2.3 pA
3.1 pA/mA + 3.1 pA

1.4 pA/mA + 16 pA
0.69 pA/mA + 17 pA
0.31 pA/mA + 16 pA
0.78 pA/mA + 39 nA

1.6 pA/mA + 78 nA
3.1 pA/mA + 0.16 mA

1.1 pA/mA + 78 pA
0.3 pA/mA + 78 pA
3.6 pA/mA + 0.78 mA
15 pA/mA + 3.9 mA

1.4 mA/A + 79 pA
0.47 mA/A + 78 uA
4.7 mA/A +0.78 mA

19 mA/A +3.9 mA

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

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

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current Source —
Current Clamps ">

(45 to 65) Hz
(10 to 16.5) A
(16.5 to 150) A
(150 to 1 025) A
(65 to 440) Hz
(10 to 16.5) A
(16.5 to 150) A
(150 to 1 025) A

2.2 mA/A + 3.5 mA
2.1 mA/A + 44 mA
2.5 mA/A + 52 mA

4.6 mA/A + 30 mA
6.2 mA/A + 33 mA
6.4 mA/A + 62 mA

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator,
Fluke 50-Turn Coil

AC Current Source —
Current Clamps

(0.2t025) A
(6 kHz to 10 kHz)
(0.2t0 50) A
(3 kHz to 6 kHz)
(0.2 to 50) A
(1 kHz to 3 kHz)
(0.2t0 50) A
10 Hz to 1 kHz
(50t075) A
(3 kHz to 6 kHz)
(50 to 300) A
(1 kHz to 3 kHz)
(50 to 500) A
10 Hz to 1 kHz
(500 to 1 000) A
300 Hz to 1 kHz
(500 to 3 000) A
10 Hz to 300 Hz

39 mA/A + 16 mA

12 mA/A + 16 mA

6.2 mA/A + 16 mA

5.4 mA/A + 11 mA

12 mA/A+0.15A

6.2 mA/A+0.16 A

54 mA/A+0.11 A

3.6 mA/A +0.45 A

3.6mA/A+045A

Comparison to
Fluke 5730A
Multi Product Calibrator,
Fluke 52120A
Transconductance
Amplifier,

Fluke 3KA 25-Turn Coil

DC Current — Source "

(0 to 330) pA
(0.33 t0 3.3) mA
(3.3t033) mA
(33 to 330) mA
(0.33t0 1.1) A

0.11 nA/uA + 17 nA
78 nA/mA + 39 nA
77 nA/mA + 37 nA
77 nA/mA +2.2 uA
0.13 mA/A + 75 pA

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

(1.1to3) A 0.29 mA/A + 32 pA
(Btoll)A 0.39 mA/A +0.41 mA
(11t020) A 0.78 mA/A +0.59 mA
(0 to 220) pA 50 uA/A + 7 nA
(0.22 t0 2.2) mA 35 uA/A +7nA Comparison to
DC Current — Source (2.2t022) mA 35 uA/A +40 nA Fluke 5730A
(22 to 220) mA 45 pA/A + 0.7 pA Multi Product Calibrator
(0.22t02.2) A 80 pA/A + 12 uA

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Electrical — DC/Low Frequency

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Comparison to
Fluke 5730A

DC Current — Source 22t 11)A 0.36 mA/A +0.51 mA Multi Product Calibrator,

Fluke 5725A
Amplifier

Comparison to
Fluke 5730A
Multi Product Calibrator,
Fluke 52120A
Transconductance
Amplifier

DC Current — Source (0to 100) A 35 pA/A +23 mA

Comparison to

DC Current Source — (10 to 150) A 2 mA/A +1.4mA Fluke 5522A/SC1100
Current Clamps "> (150 to 1 025) A 2 mA/A + 48 mA Multi Product Calibrator,

Fluke 50-Turn Coil

Comparison to

Fluke 5730A
DC Current Source — Multi Product Calibrator,
(0to 2 500) A 5.7 mA/A + 78 mA Fluke 52120A
Current Clamps
Transconductance
Amplifier,

Fluke 3KA 25-Turn Coil

Comparison to

DC Current — Measure '® 10 pA to 10nA 16 pA/nA + 3.4 pA Transmille 8081
(20t0 30) A 0.78 mA/A + 4.5 mA 8.5 Digit Multimeter
(0 to 200) pA 0.33 mA/A + 12 nA
(0.2 to 2) mA 0.35 mA/A + 69 nA Comparison to
DC Current — Measure "'? (2t0 20) mA 2.8 tA/A+9.5 nA Keithley 2002
(20 to 200) mA 0.37 mA/A + 7.5 pA 8.5 Digit Multimeter
(0.2t02) A 0.74 mA/A +0.11 mA

Comparison to
DC Current — Measure " 1to3)A 1.23 mA/A + 0.63 mA Agilent 34401 A

g
6.5 Digit Multimeter

(0 to 200) pA 13 pA/uA + 0.3 nA
200 pA to 2 mA 13 nA/mA + 3 nA Comparison to
+

DC Current — Measure '® (2 t0 20) mA | nA/mA +29 nA Fluke 8508A

(20 to 200) mA 44 nA/mA + 0.55 pA 2.5 Digit Multimeter
200 mA to 2 A 0.17 mA/A + 12 pA P18
(2t020) A 0.36 mA/A + 0.44 mA
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 6 of 37
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Measure '®

0.1 nA to 0.1 mA
(10 to 40) Hz
40 Hz to 1 kHz
(1to 10) kHz
(20t0 30) A
(10 to 40) Hz
40 Hz to 1 kHz

0.92 nA/uA + 16 nA
0.51 nA/uA + 13 nA
1.3 nA/pA + 31 nA

1.7 mA/A + 12 mA
1.3 mA/A +9.2 mA

Comparison to
Transmille 8081
8.5 Digit Multimeter

AC Current — Measure '®

(20 to 200) nA
10 Hz to 10 kHz
(10 to 30) kHz
(0.2 to 2) mA
10 Hz to 10 kHz
(10 to 30) kHz
(2 to 20) mA
10 Hz to 10 kHz
(10 to 30) kHz
(20 to 200) mA
10 Hz to 10 kHz
(10 to 30) kHz
(02t02) A
10 Hz to 2 kHz
(2 to 10) kHz
(10 to 30) kHz
(2t020) A
10 Hz to 2 kHz
(2t0 10) kHz

0.57 nA/uA + 18 nA
0.6 nA/pA + 19 nA

0.28 pA/mA + 0.19 pA
0.73 pA/mA + 0.18 uA

0.27 pA/mA + 1.9 pA
0.68 uA/mA + 1.8 pA

0.25 pA/mA + 19 pA
0.62 pA/mA + 18 pA

0.56 mA/A + 0.19 mA
0.92 mA/A - 0.84 nA
2.4 mA/A +0.19 mA

0.72 mA/A + 1.9 mA
2 mA/A + 1.8 mA

Comparison to
Fluke 8508A
8.5 Digit Multimeter

AC Current — Measure

(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
(2t020) A

10 Hz to 2 kHz

(2to 10) kHz

0.29 pA/mA + 19 pA
0.24 uA/mA + 19 pA
0.54 pA/mA + 19 pA

0.55 mA/A +0.19 mA
0.63 mA/A +0.19 mA
2.3 mA/A +0.19 mA

0.70 mA/A + 1.9 mA
1.9 mA/A + 1.9 mA

Comparison to

Fluke 8508 A
8.5 Digit Multimeter

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 200 pA
(20 to 50) Hz 3.5 mA/A + 36 nA
(50 to 200) Hz 2 mA/A +38 nA
200 Hz to 1 kHz 4 mA/A +35nA

AC Current — Measure "'

(1 to 10) kHz

(0.2 t0 2)

mA

(20 to 50) Hz

(50

to 200) Hz

200 Hz to 1 kHz
(1to 10) kHz

(10
(30

to 30) kHz
to 50) kHz

(50 to 100) kHz
(2 to 20) mA
(20 to 50) Hz

(50

to 200) Hz

200 Hz to 1 kHz
(1 to 10) kHz

(10
30

to 30) kHz
to 50) kHz

(50 to 100) kHz
(20 to 200) mA
(20 to 50) Hz

(50

to 200) Hz

200 Hz to 1 kHz
(1 to 10) kHz

(10
(30

to 30) kHz
to 50) kHz

(50 to 100) kHz

4 mA/A +0.27 uA

3.5 mA/A +0.34 pA
1.5 mA/A + 0.3 pA

1.2 mA/A +0.37 pA

0.51 mA/A +3.2 pA
1.6 mA/A + 3.1 pA
2.1 mA/A + 3 pA
5 mA/A + 0.3 pA

3 mA/A + 3.4 pA
1.5 mA/A + 3.6 uA
1.2 mA/A + 3.7 pA
0.54 mA/A + 30 pA
1.6 mA/A + 28 pA
2.1 mA/A + 28 pA
4.1 mA/A +25 pA

3 mA/A +33 nA
1.5 mA/A + 34 pA
1.2 mA/A + 35 pA

0.94 mA/A +0.21 mA
4.4 mA/A +0.17 mA
9.6 mA/A +0.13 mA
29.8 mA/A +71 pA

Comparison to
Keithley 2002
8.5 Digit Multimeter

AC Current — Measure "'

(0.2 t0 2)

A

(20 to 50) Hz

(50

to 200) Hz

200 Hz to 1 kHz
(1to 10) kHz

4.1 mA/A +0.35mA
2.3 mA/A +0.35 mA
3.5 mA/A +0.35 mA
5.2 mA/A +0.36 mA

Comparison to
Keithley 2002
8.5 Digit Multimeter

AC Current — Measure "

(1to3)A

(3 to 5) Hz

5

to 10) Hz

10 Hz to 5 kHz

11 mA/A + 1.8 mA
3.5 mA/A+ 1.9 mA
1.5 mA/A +2 mA

Comparison to
Agilent 34401A
6.5 Digit Multimeter

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 8 of 37
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Measure " '®

60 Hz
(5 to 3 000) A

13 mA/A — 89 mA

Comparison to
AEMC 30K-24-2
Current Probe,
Agilent 34401A
6.5 Digit Multimeter

1 kHz
(10 to 100) uH

0.1 nH/uH + 0.2 uH

AC Power — Source

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

(300 to 730) mW

0.17 % of reading
0.12 % of reading
0.16 % of reading

0.13 % of reading

(0.1to 1) mH 0.6 uH/mH + 0.2 pH Comparison to
Inductance — Measure (1to 10) mH 0.8 pH/mH + 0.2 pH GenRad 1689M
(10 to 100) mH 0.8 puH/mH + 2 pH LCR Meter
(0.1to 1) H 0.8 mH/H + 20 uH
(1to10) H 0.8 mH/H + 0.2 mH
100 uH 0.36 uH
500 pH 0.62 pH
1 mH 1.4 uH
115,18 10 14 uH Comparison to
Inductance — Source ' 50 mH 73 pH GenRad 1482 Serics
(Fixed Artifacts) 100 mH 0.14 mH
200 mH 0.24 mH Standard Inductors
1 H 1.5 mH
2H 2.7 mH
10 H 14 mH
(Ot 3160H)z to 100 Hz 0.037° Compﬁrisogzto "
Phase — Measure/Source "' 1 Hzto 1 kHz 0.056° Keyﬁlg £53220
(0.01 to 100) V (1 to 10) kHz 0.068° Phase Meter,
o Fluke 5522A/SC1100
(10 to 100) kHz 0.13 Multi Product Calibrator
100 kHz to 1 MHz 0.36°
(0 to 336) W 0.037 % of reading Comparison to
DC Power — Source "'>!7 (336 to 3 060) W 0.053 % of reading Fluke 5522A/SC1100
(306010 20910) W 0.12 % of reading Multi Product Calibrator
(45 to 65) Hz
(0.11 to 3) mW 0.11 % of reading
(3to11) mW 0.12 % of reading Comparison to
LIs17 Fluke 5522A/SC1100

Multi Product Calibrator

This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate.
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(45 to 65) Hz
(0.73t0 1.5) W 0.15 % of reading
(1.5t06.8) W 0.14 % of reading
(6.8t09.2) W 0.14 % of reading
(92t034) W 0.1 % of reading Comparison to
AC Power — Source ">’ (34t092) W 0.14 % of reading Fluke 5522A/SC1100
(92t0337) W 0.1 % of reading Multi Product Calibrator
(3370 918) W 0.13 % of reading
(918 to 2 244) W 0.11 % of reading
(2244 t0 4 590) W 0.14 % of reading
(4590to 11 220) W 0.12 % of reading
25Q 0.3 mQ
100 Q 1.2 mQ
200 Q 2.3 mQ
400 Q 4.7 mQ
1 kQ 12 mQ
Resistance — Source 1.9 5% i Comparisgn to
(Fixed Artifacts) 4 kQ 48 mQ Vishay Resistance
10 kQ 0.13Q Standards
40 kQ 0.46 Q
90 kQ 1.1Q
100 kQ 1.2Q
900 kQ 11Q
1 MQ 120
0Q 40 uQ
1Q 95 uQ
190 0.18 mQ Comparison to
Resistance — Source 10 Q 0.23 mQ Fluke 5730A
(Fixed Points) 19 Q 0.44 mQ . .
100 O 15 mO Multi Product Calibrator
190 Q 1.9 mQ
1 kQ 6.5 mQ
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 10 of 37
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1.9 kQ 12 mQ
10 kQ 66 mQ
19 kQ 0.12Q
100 kg2 e 2 Comparison to
Resistance — Source 190 kQ 1.6 Q Fluke 5730A
(Fixed Points) 1 MQ 13 Q . .
1.9 MO 3900 Multi Product Calibrator
10 MQ 0.42 kQ
19 MQ 1.2kQ
100 MQ 10 kQ
Resistance — Source 1 GQ 49 kQ Measui(;rrlrgr)lzllsr(l)tlélfga tional
(Fixed Artifacts) 10 GQ 0.64 MQ Resistance Standards
0to11) Q 31 pQ/Q + 0.8 mQ
(11t033)Q 23 uQ/Q + 1.2 mQ
(33t0110) Q 22 uQ/Q + 1.1 mQ
(110 to 330) Q 22 uQ/Q + 1.7 mQ

Resistance — Source !
(Simulation)

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

(110 to 330) kQ

(033 to 1.1) MQ

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

(33 to 110) MQ

(110 to 330) MQ

(0.33t0 1.1) GQ

22 pQ/Q + 1.6 mQ
22 uQ/Q + 16 mQ
20 pQ/Q + 16 mQ
20 pQ/Q +0.16 Q
22 uQ/Q +0.17 Q
25 uQ/Q+ 1.6 Q
46 pQ/Q +24 Q
44 nQ/Q +35Q
93 nQ/Q + 160 Q
0.18 mQ/Q + 2.7 kQ
0.38 mQ/Q + 3.9 kQ
2.3 mQ/Q + 84 kQ
13 mQ/Q —0.18 MQ

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

Resistance — Measure "'

(0 t0 20) Q
(20 to 200) Q
(0.2 to 2) kQ
(2 to 20) kQ

(20 to 200) kQ
(0.2 to 2) MQ
(2 to 20) MQ

(20 to 200) MQ

9.1 pQ/Q + 0.45 mQ
13.3 pQ/Q+ 1.1 mQ
5.5 uQ/Q+ 11 mQ
4.8 uQ/Q+0.12 Q
30.7 pnQ/Q+1.2Q
55 uQ/Q+0.11 kQ
0.23 mQ/Q + 0.58 kQ
0.53 mQ/Q +4.7kQ

Comparison to
Keithley 2002
8.5 Digit Multimeter
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(0.1t02) Q 30 pQ/Q + 3.6 uQ
(2t020) Q 11 pQ/Q + 15 pQ
(20 to 200) Q 8.2 uQY/Q + 47 nQ Comparison to
Resistance — Measure ' ((g'%ot(; g)) 11: g 98.68%512 g/;/)kg (1458513 F l.ul'<e SSOSA
(20 to 200) kQ 13 mQ/KQ + 33 mQ 8.5 Digit Multimeter
(0.2 t0 2) MQ 14 Q/MQ +0.75 Q
(2 to 20) MQ 24 Q/MQ + 88 Q
(2 t0 20) MQ 20 Q/MQ + 7.8 Q Comparison to
Resistance — Measure '8 (20 to 200) MQ 110 Q/MQ + 0.67 kQ Fluke 8508A
(0.2 t0 2) GQ 0.22 MQ/GQ + 90 kQ 8.5 Digit Multimeter
(2 t0 20) GQ 1.5 MQ/GQ + 9.3 MQ (HV mode)
Comparison to
Resistance — Measure ' 24 GQ to 2 TQ 28 MQ/GQ + 30 MQ Transmille 8081
8.5 Digit Multimeter
Pt 385, 100 Q
(-200 to -80) °C 0.041 °C
(-80t0 0) °C 0.041 °C
(0 to 100) °C 0.056 °C
(100 to 300) °C 0.071 °C
(300 to 400) °C 0.079 °C
(400 to 630) °C 0.094 °C
(630 to 800) °C 0.18 °C
Pt 385,200 Q
(-200 to -80) °C 0.034 °C
(-80to 0) °C 0.027 °C
Electrical Simulation of RTD (0 to 100) g 0.034 OC Comparison to
Indicating Devices — (100 to 260) °C 0.034 °C Fluke 5522A/SC1100
115 (260 to 300) °C 0.086 °C . :
Source (300 to 400) °C 0.095 °C Multi Product Calibrator
(400 to 600) °C 0.095 °C
(600 to 630) °C 0.11°C
Pt 385, 500 Q
(-200 to -80) °C 0.034 °C
(-80to0 0) °C 0.041 °C
(0 to 100) °C 0.041 °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 0.071 °C
(600 to 630) °C 0.086 °C
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Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Pt 385, 1 kQ
(-200 to -80) °C 0.027 °C
(-80to 0) °C 0.027 °C
(0 to 100) °C 0.034 °C
(100 to 260) °C 0.041 °C
(260 to 300) °C 0.048 °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
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.034 °C
(-80t0 0) °C 0.041 °C
(0 to 100) °C 0.048 °C
Electrical Simulation of RTD (100 toggl) OC OO OC Comparison to
. . (260 to 300) °C 0.063 °C
Indicating D?\llslces - (300 to 400) °C 0.071 °C Fluke 5522A/SC.1 100
Source (400 to 600) °C 0.079 °C Multi Product Calibrator
(600 to 630) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.041 °C
(-80 to 0) °C 0.041 °C
(0 to 100) °C 0.056 °C
(100 to 300) °C 0.071 °C
(300 to 400) °C 0.079 °C
(400 to 630) °C 0.094 °C
Ni 385, 120 Q
(-80 to 0) °C 0.063 °C
(0 to 100) °C 0.063 °C
(100 to 260) °C 0.11 °C
Cu427,10 Q
(-100 to 260) °C 0.23 °C
(0 to 220) mV 8.2 uV/V +0.41 uv
(0.22t02.2) V 5uV/vV+0.77 v Comparison to
DC Voltage — Source ((2112 tt(()) 2121)) \\// 225 "\l]\//\/lv++035'g K X Fluke 5730A
iy 7R Multi Product Calibrator
(22t0220) V 5.8 uV/V +51 uv
(220to 1 100) V 6.5 uV/V +0.42 mV
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 13 of 37
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(10 to 1 400) V 035 mV/V + 41 mV
(1.4 t0 10) kV 0.4 V/KV + 38 mV
Comparison to
(1 to 20) kV 0.42 V/KV + 62 mV v Outputpmoni o rod with
DC High Voltage — (20t 30) 11:\/ VERLS -5 V Vitrek 4700
Source "> (3010 35) kV R - 20V High Voltage Meter,
(10 to 40) kV 0.72 VIKV - 0.5 V g\\%_'f’gop}ﬁ;’g&
(40 to 60) kV 13 VAV -22V
(60 to 80) kV 22V/kV-77V
(80 to 100) kV 4 V/KV —220 V

DC Voltage — Source "'

(0 to 330) mV
(033t033)V
(33t033)V
(33t0330) V
(330 to 1 000) V

13 uV/V+2 uv
8 uV/V +4.1 uv
8.9 uvV/V +34 uv
13.6 pV/V +0.26 mV
14 uV/V+1.1 mV

Fluke 5522A/SC1100
Multi Product Calibrator

AC Voltage — Source

(0.22 t0 2.2) 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

(2.2 t022) 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

0.23 puV/mV + 3.9 uv
410 nV/mV + 3.8 uVv
81 nV/mV + 3.9 uv
0.19 uV/mV + 3.9 uv
0.46 uV/mV + 4.7 uv
1 uV/mV +9.3 uv
1.3 uV/mV + 19 pv
2.6 uV/mV + 19 pv

0.23 uV/mV + 3.9 uv
89 nV/mV + 3.9 uv
77 nV/mV + 3.9 pv

0.19 uV/mV + 3.9 uv

0.47 pwV/mV + 4.7 v

1 pvV/mV +9.3 puv
1 uV/mV +9.3 uv

2.6 uV/mV + 19 uv

Comparison to
Fluke 5730A
Multi Product Calibrator
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(22 t0 220) mV
(10t0o 20) Hz 0.23 pV/mV + 12 pv
(20 to 40) Hz 89 nV/mV + 6.3 uv
40 Hz to 20 kHz 54 nV/mV + 6.2 pv
(20 to 50) kHz 0.12 uV/mV + 6.2 uVv
(50 to 100) kHz 0.31 uV/mV + 16 uVv
(100 to 300) kHz 1 uV/mV + 9.3 uv
(300 to 500) kHz 1.3 pV/mV + 27 uV
500 kHz to 1 MHz 2.6 uV/mV + 47 uv
(022t02.2) V
(10 to 20) Hz 0.23 mV/V +45 uv
(20 to 40) Hz 85 uv/V+16 uv
40 Hz to 20 kHz 37 uwV/V +8.5uv
(20 to 50) kHz 62 uV/V+9.7uvV
(50 to 100) kHz 78 uV /V +31 uVv
(100 to 300) kHz 0.31 mV/V + 78 uV
(300 to 500) kHz 0.93 mV/V+0.2 mV
500 kHz to 1 MHz 1.6 mV/V +0.31 mV Comparison to
AC Voltage — Source (22t022)V Fluke 5730A
(10 to 20) Hz 0.23 mV/V + 0.46 mV Multi Product Calibrator
(20 to 40) Hz 85 uV/V+0.13mV
40 Hz to 20 kHz 37 uwV/V + 58 uv
(20 to 50) kHz 62 uV/V +0.95 mV
(50 to 100) kHz 77 uV/V +0.2 mV
(100 to 300) kHz 0.23 mV/V +0.62 mV
(300 to 500) kHz 0.93 mV/V+1.9mV
500 kHz to 1 MHz 1.4mV/V+3.1mV
(22t0220) V
(10 to 20) Hz 0.23 mV/V+4.2mV
(20 to 40) Hz 85 uv/V+ 1.7 mV
40 Hz to 20 kHz 50 uV/V +0.69 mV
(20 to 50) kHz 77 pV /V +0.96 mV
(50 to 100) kHz 0.14 mV/V +2.4mV
(100 to 300) kHz 0.85 mV/V +16 mV
(220to 1 100) V
(15 to 50) Hz 0.28 mV/V + 16 mV
50 Hz to 1 kHz 66 uV/V+3.6 mV
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 15 of 37
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(220 t0 750) V Comparison to
(30 to 50) kHz 8.6 mV + 0.47 mV/V Fhﬂi ST30A
AC Vol B (50 to 100) kHz 35mV + 1.8 mV/V . .
oltage — Source (220 to 1 100) V Multi Product Calibrator,
(1 to 20) kHz 4.7mV +0.13 mV/V FIXII(]: ?ZﬁZeSrA
(20 to 30) kHz 8.5mV + 0.47 mV/V P
(1to33) mV
(10to 45) Hz 0.62 pV/mV +5 uVv
45 Hz to 10 kHz 0.11 uV/mV + 5.1 uVv
(10 to 20) kHz 0.13 pV/mV + 1.3 Vv
(20 to 50) kHz 0.77 pV/mV + 4.9 pv
(50 to 100) kHz 2.7 uV/mV + 9.4 uv
(100 to 500) kHz 6.2 uV/mV +39 uv
(33 t0 330) mV
(10to 45) Hz 0.23 uwV/mV + 6.4 uv
45 Hz to 10 kHz 0.11 pV/mV + 6.4 uvV
(10 to 20) kHz 0.12 pV/mV + 6.5 uvV
(20 to 50) kHz 0.27 pV/mV + 6.4 uV

AC Voltage — Source ""°

(50 to 100) kHz
(100 to 500) kHz
(0.33t03.3) V
(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

0.62 pV/mV + 25 uvV
1.6 uV/mV + 54 uv

0.12 mV/V + 47 uV
0.12 mV/V +47 uV
0.15mV/V +47 uv
0.23 mV/V + 39 uv
0.54 mV/V +97 uVv
1.9 mV/V +0.47 mV

0.23 mV/V+0.5mV
0.12 mV/V +0.47 mV
0.23 mV/V +0.51 mV
0.27 mV/V +0.47 mV
0.7mV/V+1.2mV

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source "'

(33t0330) V
45 Hz to 1 kHz
(1to 10) kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(330 to 1 000) V
45 Hz to 1 kHz

0.15mV/V+1.7mV
0.16 mV/V +4.8 mV
0.19 mV/V +4.8 mV
0.23 mV/V+49mV
1.6 mV/V + 39 mV

0.23 mV/V+7.9 mV

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

(1to 5) kHz 0.19 mV/V + 8.1 mV
(5to 10) kHz 0.23 mV/V + 7.9 mV
AC High Voltage - |09 12 HV oﬁgﬁpﬁéﬁ?ﬁd with
Source 11518 10 mV to 1 000 V 1.4mV/V+0.13V Vitrek 4700
(1to 10) kV 1.5mV/kV +04V High Voltage Meter
(0 to 200) mV 16.6 uV/V +2.6 uvV
(0.2t02)V 7.3 uV/V+9.4uV Comparison to
DC Voltage — Measure "' (2t020) V 7.8 uV/V + 59 uv Keithley 2002
(20 to0 200) V 19.3 uV/V + 1.1 mV 8.5 Digit Multimeter
(200 to 1 000) V 18.6 uV/V + 4.5 mV
(0 to 200) mV 6.1 nV/mV + 97 nV
(02t02)V 3.5 uV/V +0.44 uv Comparison to
DC Voltage — Measure '8 (2t020)V 3.4 uV/V+4.1puV Fluke 8508A
(20t0 200) V 5.4 uV/V +38 uv 8.5 Digit Multimeter

(200 to 1 000) V

5.9 uV/V +0.37 mV

DC High Voltage —
Measure ">

(10 to 1 400) V
(1.4 to 10) kV

(1to 20 kV)
(20 to 30) kV
(30 to 35) kV

(10 to 40) kV
(40 to 60) kV
(60 to 80) kV
(80 to 100) kV

0.35mV/V +41 mV
0.4 V/kV + 38 mV

0.42 V/kV + 62 mV
09V/kV-95V
1.3 V/kV-20V

0.72V/kV-0.5V
1.3 V/kV-22V
22VKkV-T71TV

4 V/kV - 0.22 kV

Comparison to
Vitrek 4700
High Voltage Meter,
HVL-35 Probe,
HVL-100 Probe
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Expanded Uncertainty of

Reference Standard,

AC Voltage — Measure "'

(2to 10) kHz
(10 to 30) kHz
(30 to 50) kHz
(50 to 100) kHz

(100 to 200) kHz
200 kHz to 1 MHz
(1 to 2) MHz
(2t020) V
(1to 10) Hz

(10 to 50) Hz
(50 to 100) Hz
100 Hz to 2 kHz

(2to 10) kHz
(10 to 30) kHz
(30 to 50) kHz
(50 to 100) kHz

(100 to 200) kHz
200 kHz to 1 MHz

(1to 2) MHz

0.19 mV/V +0.23 mV
0.49 mV/V +0.23 mV
0.49 mV/V + 0.23 mV
3mV/V+0.31 mV
7.5 mV/V +0.51 mV
20 mV/V +2 mV
37 mV/V + 39 mV

0.92 mV/V +5.2mV
0.6 mV/V +3.1 mV
0.35mV/V+3.1mV
0.3 mV/V+3.1mV
04 mV/V+3.1mV
0.49 mV/V +3.3mV
0.69 mV/V+32mV
0.29 mV/V +3.3mV
7.5mV/V+5.1mV
39.8 mV/V +45 mV
70 mV/V + 43 mV

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(2 t0 200) mV
(10 to 40) Hz 0.19 pV/mV + 27 uVv
(40 to 100) Hz 0.16 pV/mV + 3.4 pV
100 Hz to 2 kHz 0.16 uV/mV + 1.4 pVv
(2 to 10) kHz 0.31 pV/mV + 66 nV
(10 to 30) kHz 0.3 pV/mV + 7.5 uV
(30 to 100) kHz 0.76 pV/mV + 17 pV
(02t02)V
(1 to 10) Hz 0.9 mV/V +0.3 mV
(10 to 50) Hz 0.4 mV/V+0.3mV
(50 to 100) Hz 0.25 mV/V + 0.31 mV
100 Hz to 2 kHz 0.2 mV/V +0.22 mV

Comparison to
Keithley 2002
8.5 Digit Multimeter
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

AC Voltage — Measure "'

(30 to 50) kHz
(50 to 100) kHz
(100 to 200) kHz
200 kHz to 1 MHz
(200 to 750) V
(1to 10) Hz
(10 to 50) Hz
(50 to 100) Hz
100 Hz to 2 kHz
(2to 10) kHz
(10 to 30) kHz

0.69 mV/V + 33 mV
3mV/V+30mV
7.5 mV/V + 53 mV
40 mV/V+04V

1.3mV/V+0.12V
0.89 mV/V +0.12V
0.49mV/V+0.12V
049 mV/V +0.12V
0.6 mV/V+0.11 V
0.57mV/V+0.42V

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(20 to 200) V
(1to 10) Hz 0.92 mV/V + 52 mV
(10 to 50) Hz 0.49 mV/V + 31 mV
(50 to 100) Hz 0.29 mV/V + 32 mV
100 Hz to 2 kHz 0.29 mV/V +32 mV
(2 to 10) kHz 0.39 mV/V + 32 mV
(10 to 30) kHz 0.49 mV/V + 33 mV

Comparison to
Keithley 2002
8.5 Digit Multimeter

300 kHz to 1 MHz

7.8 mV/V + 19 mV

(30 to 50) kHz 0.76 mV/V +0.4V
(50 to 100) kHz 49mV/V+0.23V
(2 to 200) mV
(10 to 40) Hz 0.19 pV/mV + 27 uVvV
(40 to 100) Hz 0.16 pV/mV + 3.4 uv
100 Hz to 2 kHz 0.16 pV/mV + 1.4 pv
(2to 10) kHz 0.31 pV/mV + 66 nV
(10 to 30) kHz 0.3 uV/mV +7.5uV
(30 to 100) kHz 0.76 pV/mV + 17 uVv Comparison to
16,18 (02 to 2 V)
AC Voltage — Measure (10 to 40) Hz 0.16 mV/V +0.11 mV Fluke 85084
(40 to 100) Hz 0.12 mV/V + 15 uV 8.5 Digit Multimeter
100 Hz to 2 kHz 76 uV/V + 17 pv
(2to 10) kHz 94 uV/V +17 uv
(10 to 30) kHz 0.22 mV/V +38 uv
(30 to 100) kHz 0.47 mV/V +0.19 mV
(100 to 300) kHz 24mV/V+19mV
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(2t020) V
(10 to 40) Hz 0.16 mV/V +0.95 mV
(40 to 100) Hz 82 uv/V +0.18 mV
100 Hz to 2 kHz 62 uV/V +0.19 mV
(2to 10) kHz 92 uV/V +0.17 mV
(10 to 30) kHz 0.22 mV/V +0.37 mV
(30 to 100) kHz 0.48 mV/V + 1.8 mV
(100 to 300) kHz 2.4 mV/V+19mV
300 kHz to 1 MHz 7.8 mV/V+0.19V Comparison to
AC Voltage — Measure '*'® |(2 to 200) V Fluke 8508A
(10 to 40) Hz 0.15 mV/V + 9.7 mV 8.5 Digit Multimeter
(40 to 100) Hz 87 uV/V + 1.8 mV
100 Hz to 2 kHz 74 uV/V + 1.7 mV
(2 to 10) kHz 93 uV/V+1.7mV
(10 to 30) kHz 0.22 mV/V + 3.6 mV

(30 to 100) kHz
(200 to 1 000) V
40 Hz to 10 kHz

0.48 mV/V + 19 mV

0.12 mV/V + 19 mV

(10 to 30) kHz 0.23 mV/V +39 mV
(30 to0 200) Hz
(10 to 1 000) V 1.4mV/V+0.13V
(1to 10) kV 1.5V/kV+04V Comparison to
(50 to 70) Hz .
AC High Voltage — (I t0 20) kv gy <V + 045V Highv\l/i[(r)?fagz (1)\(/}eter
L15.18 (20 to 30) kV 0.77 V/kV - 0.28 V ’
Measure > (30 or 70) Hz HVL-35 Probe,
(10 to 50) kV 1.8 V/KV —3.1V Ifl\gill%% 1;,2‘;2‘;’
(50 to 75) kV 2V/kV-97V
(30 to 65) Hz
(10 to 100) kV 6.3V/KKV-3V
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Electrical — DC/Low Frequency

. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Type B
(600 to 800) °C 0.34 °C
(800 to 1 000) °C 0.28 °C
(1000to 1550)°C 0.25 °C
(15500 1820)°C 0.26 °C
Type C
(0 to 150) °C 0.23 °C
(150 to 650) °C 0.21°C
(650 to 1 000) °C 0.24 °C
(1 000 to 1 800) °C 0.39 °C
(1800to2316)°C 0.65 °C
Type E
(-250 to -100) °C 0.41 °C
Electrical Simulation of (-100 to -25) °C 0.13 °C Comparison to
Thermocouple Indicating (-25t0 350) °C 0.11 °C Fluke 5522A/SC1100
Devices — Source/Measure "'° (350 to 650) °C 0.13 °C Multi Product Calibrator
(650 to 1 000) °C 0.17 °C
TypeJ
(-210 to -100) °C 0.23 °C
(-100 to -30) °C 0.13 °C
(-30to 150) °C 0.11 °C
(150 to 760) °C 0.13 °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
(-25 to 120) °C 0.13°C
(120 to 1 000) °C 0.2°C
(1000 to 1372)°C 0.31°C
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Simulation of
Thermocouple Indicating
Devices — Source/Measure "'°

Type N

(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C

(410 to 1 300) °C

Type R

(0 to 250) °C
(250 to 400) °C
(400 to 1 000) °C
(1000 to 1 767) °C

Type S

(0 to 250) °C
(250 to 1 000) °C
(1 000 to 1 400) °C
(1400 to 1 767) °C

Type T

(-250 to -150) °C
(-150 to 0) °C
(0 to 120) °C

(120 to 400) °C

0.31°C
0.17 °C
0.15°C
0.14 °C
0.21 °C

0.45 °C
0.27 °C
0.26 °C
0.31°C

0.37°C
0.28 °C
0.29 °C
0.36 °C

0.49 °C
0.19 °C
0.13 °C
0.11 °C

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator

Oscilloscopes "°
Amplitude — DC Signal
into 50 Q load
into 1 MQ load
Amplitude — Square Wave
into 50 Q load

into 1 MQ load

+1mVto£6.6V
+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
(1to 10) kHz

1.5mV/V + 28 pV

0.39 mV/V +32 uV

1.9 mV/V + 32 pV

0.78 mV/V + 34 uv
2 mV/V +48 uv

Comparison to
Fluke 5522A/SC1100
Multi Product Calibrator
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
Oscilloscopes "°
Leveled Sine Wave —
Amplitude
(50 kHz ref)
into 50 Q load|SmVto 5.5V
50 kHz to 100 MHz 27 mV/V + 1.7 mV
(100 to 300) MHz 31 mV/V +0.25 mV
(300 to 600) MHz 47 mV/V + 0.25 mV
SmVto3.5V
(600 to 1 100) MHz 0.42 mV + 54 mV/V
5 mVp-p to 5.5 Vp-p
50 kHz to 100 MHz 12 mV/V +0.1 mV
(100 to 300) MHz 16 mV/V + 0.1 mV Comparison to
(300 to 600) MHz 31 mV/V+0.1 mV Fluke 5522A/SC1100
4mVp-p to 3.5 Vp-p Multi Product Calibrator
(600 to 1 100) MHz 39 mV/V + 90 uv
1 ns to 20 ms 2. ps/us
Time Markers 50 ms 4.4 us
0.1s 9.8 us
0.2s 35 us
0.5s 0.2 ms
Is 0.8 ms
2s 3.1 ms
S5s 20 ms
Edge — Rise Time (250 to 350) ps
1 kHzto 11 MHz 310 ps
10 Hz to 500 kHz Comparison to
Total Harmonic Distortion '° (_2(5) :0 _38) gg 00'01231 dch Pico Technologies 4262
(_(_20 (t)o_ 0))dB 0.89 dB Digital Oscilloscope
This Scope of Accreditation, version 017, was last updated on: 20 October 2026 and is valid only when accompanied by the Certificate. Page 23 of 37
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(0.5 to 4) in (1.8 + 4L) pin Comparison to
. 2 . . P&W Labmaster
Caliper Masters (4 to 40) in (4.5L) pin .
(40 to 60) in (130 + 1L) pin Universal 10004,
Gauge Blocks
(0.01t0 0.1) in (3.1 =2L) pin Comparison to
L 212 (0.1t0 0.42) in (2.9 + 2L) pin P&W Labmaster®
Cylindrical Plug Gauges (042 to 4) in (1.9 +4L) pin Universal 1000A,
(4to12) in (1 +4L) pin Gauge Blocks
(0.01 t0 0.22) in (8.3 +2.8L) pin .
(022 t0 1) in (8 + 4.5L) uin Comparison to
4 . P&W Labmaster
o . 214 (1to4)in (10 +2.7L) pin .
Cylindrical Ring Gauges . . Universal 1000A,
(4to7)in (22 +2.7L) pin
(7 to 10) in (9.2 + 5I) pin Gauge Blocks,
’ Master Ring Gauges

(10to 13) in

(9.4 + 5L) pin

Comparison to

Depth Micrometer Master * (0.5to 11.5) in (28 + 1L) pin Gauging Amplifier,
Gauge Blocks
(0.5 to 4) in (4.1 + 3L) pin Comparison to .
i : i : P&W Labmaster
End Measuring Rods (4 to 20) in (0.61 +4L) pin '
(20 to 80) in (100 + 4L) pin Universal 1000A,
Gauge Blocks

Feeler Gauges '

Comparison to

(Leaf-Style) Up to VN B m Bench Micrometer
! . Comparison to
) (0.062 5t0 0.1) in (10 —2L) pin ®
sive only) (01100.42)in (0 +20) in Universal 1000A
y (0.42 to 2) in (8 + 5L) pin ’
Gauge Blocks

Comparison to
Mahr 130-B24

2,6 . + .
Gauge Blocks (0.005 to 4) in (3 +0.45L) pin Comparator,
Master Gauge Blocks
(0.005t0 0.1) in (3.2+6.2L) pin Comparison to
26,18 (0.1t0 0.4) in (2.9 +3L) pin P&W Labmaster®
Gauge Blocks (0.4 to 4) in (3.7 +0.97L) pin Universal 1000A,
(5 t0 20) in (1.6 + 1.4L) pin Master Gauge Blocks
Upto 0.1 in (3.1 —4L) pin .
(0.1 to 0.42) in (2.6 +2L) pin Comparison to
. 2 . . P&W Labmaster
Micrometer Masters (0.42to4)in (1.8 +4L) pin .
: . Universal 1000A,
(4 to 20) in (0.53 +4L) pin Gauee Blocks
(20 to 40) in (4L — 8.1) pin &
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Optical Flats and Parallels Comparison to
Flatness Up to 4 in Diameter Optical Flat,
Up to 100 pin 5.6 pin Monochromatic Light
Parallelism (0 to 2) in Thickness 4.5 pin Mahr 130-B24
Comparator
Comparison to
Parallels Up to 36 in 66 pin Gauging Amplifier,
Gauge Blocks

Pin Gauges — Class ZZ >

(0.01to 1) in

(93 + 2.4L) pin

Comparison to
Digital Micrometer

Comparison to

Riser Blocks * (6to 24) in (19 + 7L) pin Gauging Amplifier,
Gauge Blocks
(0.01 t0 0.22) in (23— 1L) pin ngénﬁzgrsr?;::r@)
Snap Gauges * (0.22to 1) in (24 —4L) pin Universal 1000A
(1to 13)in (16 + 3.7L) pin ’
Gauge Blocks
Comparison to
Indi-Square,
Squares — Perpendicularity Up to 36 in (35 + 8L) pin Gauging Amplifier,
Gauge Blocks,
Tri-Square
Comparison to
Upto 0.1 in (23 -0.8L) pin P&W Labmaster®
Tapered Plugs 2 (0.1t00.42) in (22 + 0.26L) pin Universal 1000A,
(0.42to 2) in (22 +0.87L) pin Gauge Blocks,
Plug Gauges
(0.01 t0 0.22) in (24 - 0.14L) in pgapanison fo
Tapered Rings * (0.22to 1) in (25-1.7L) pin .
(1t02) in (17 + 6.3L) uin Universal 10004,
Gauge Blocks
Thickness (Film) Gauge Pg%r]nﬁzg;fanssr@)
Standards Up to 0.05 in 6.1 pin .
(Non-Ferrous) Universal 1000A,
Gauge Blocks
Unified 60° Comparison to
. . 210 4 to 80) TPI 13 - 50L) pin P&W Labmaster”
Thread Measuring Wires Acme 2(9° ) ( e Universal 1000A,
(1 to 20) TPI (13 —50L) pin Gauge Blocks
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1 in 8.8 pin
2 in 16 pin Comparison to
Thread Micrometer 3in 24 pin P&W Labmaster®
Standards 4 in 31 pin Universal 1000A,
5in 40 pin Gauge Blocks
6 in 48 pin
Comparison to
Angle Blocks (1 to 60)° 0.002 2° Masw;ﬁ?%,ﬁg}""ks’
Gauging Amplifier
Angle Gauges (Leaf Style) * Up to 90° 3.7 STI ggﬁnﬁ?%sg;;ra tor
Electronic Diftz‘erential Up to 1 000" 1.4 C];)rilg sz;sc;r;(t)o
Levels
Angle Generator
Functional Gauges & Fixtures
Linear Upto 12 in 190 pin Comparison to
STI Optical Comparator
Angle Up to 90° 0.065°
Radius Gauges : . Comparison to
(Leaf Style) Upto lin 210 pin STI Optical Comparator
Comparison to
Sine Bars, Angle Gauge Blocks,
Sine Plates > (1 to 60)° 6.5" Angle Blocks,
Gauging Amplifier
Thread Pitch Gauges ' . Comparison to
(Leaf Style)g (4 10 84) TP 160 pin STI OptiCIE)ll Comparator
Tri-Blocks Comparisons to
Length (1to 6)in 48 pin Gauging Amplifier,
Gauge Blocks
Flatness (1to 6)in 41 pin Gauging Amplifier
Perpendicularity (1to 6)in 69 pin Indi-Square,

Gauging Amplifier
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

V-Blocks
Parallelism

Perpendicularity

V-Centrality

Upto 3 in

Up to 6 in

Upto3in

47 pin

66 pin

55 pin

Comparisons to
Gauging Amplifier,
Gauge Blocks

Gauging Amplifier,
Indi-Square

Gauging Amplifier,
Master Plugs

Pipe Thread Plugs *'°
Simple Pitch Diameter

Standoff

(4 to 80 TPI)

Uptolin
(1t02)in

(100 + 2L) pin

(36 + 0.9L) pin
(35 +0.59L) pin

Comparisons to
P&W Labmaster®
Universal 1000A,

Gauge Blocks,

Sine Plug

Gauging Amplifier,
Gauge Blocks

Thread Plugs — Setting >!°
Simple Pitch Diameter

Major Diameter

Root Radius and Minor
Diameter

(4 to 80 TPI)

(0.06 to 4) in

(0.06 to 4) in

(47 + 5L) pin

(16 +4.7L) pin

203 pin

Comparisons to
P&W Labmaster®
Universal 1000A,

Gauge Blocks,

Thread Measuring Wires

P&W Labmaster®
Universal 1000A,
Gauge Blocks

STI Optical Comparator

Thread Plugs — Working >
Simple Pitch Diameter

Major Diameter

(4 to 80 TPI)

(0.06 to 4) in

(96 + 0.4L) pin

(26 + 4L) pin

Comparisons to
P&W Labmaster®
Universal 1000A,

Gauge Blocks,

Thread Measuring Wires

P&W Labmaster®
Universal 1000A,
Gauge Blocks
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or

Equipment

Thread Plugs — Working > Comparisor to

Root Radius and Minor (0.06 to 4) in 200 pin P
. STI Optical Comparator
Diameter

Bench Micrometers ' Comparisons to
Length Upto2in 12 pin Gauge Blocks
Anvil Flatness Up to 0.5 in Diameter 9.4 pin Optical Flat,

Monochromatic Light

Comparison to

Bore Gauges * Upto4in (8.4 + 7L) pin P&W Labmaster®
(2 point) (4 to 40) in (3.6 + 8L) pin Universal 1000A,
Gauge Blocks
Bore Gauges * . . Comparison to
. + .
(3 point) Up ¥V Ring Gauges
Calipers '8 Upto5in (3.4 +7.1L) pin ((;}Zumg%agi(())gktso
. . . . . -
(Inside and Outside) (5 to 20) in (2.6 + 7.9L) pin Gauge Block Accessories
Calipers 123 (20 to 40) in (440 + 5L) pin g‘;fgpeagi‘)’g::
(Inside and Outside) (40 to 60) in (920 + 4L) pin Gauge Block Accessories
12 . . Comparison to
Chamfer Gauges Upto 1in (77 + 3.2L) pin Modified Ring Gauges
. . Comparison to
Gauging Amplifiers, . B . ®
LVDT Heads Up to 0.001 in (6.8 —3L) pin P&W Labmaster

Universal 1000A

Comparison to

. Up to 24 in (430 + 2L) pin
Height Gauges '~ : : Gauge Blocks,
(24 to 40) in (390 + 4L) pin Surface Plate
Height Masters ° Comparisons to
Length Upto24in (68 + 6L) pin Gauging Amplificr,
Parallelism Up to 0.001 in 15 pin Gauge Blocks
(0to 0.1)in (58 —=0.3L) pin Comparison to
Indicators 27 (0.1t00.42) in (58 +0.1L) pin P&W Labmaster®
(0.42to 4) in (58 +0.6L) pin Universal 1000A,
(4 to 8) in (46 + 4L) pin Gauge Blocks
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Micrometer Heads 2 Comparisons to
Length (0t0 0.1) in (11 =2L) pin P&W Labmaster®
(0.1 t0 0.42) in (10 + 1.6L) pin Universal 1000A,
(0.42t0 2) in (8.9 +4.72L) pin Gauge Blocks
Anvil Flatness Up to 3 in Diameter 9.4 pin Optical Flat,

Monochromatic Light

Depth Micrometers '

Comparisons to

Length Upto 12 in (45 + 5L) pin Gauge Blocks
Base Flatness Upto3in 9.4 pin Optical Flat,
Monochromatic Light
Upto4in (37 + 5L) pin .
(4 t0 20) in (55 + 7L) pin Comparison to

Inside Micrometer '

(21 to 40) in
(41 to 60) in

(300 + 6L) pin
(590 + 4L) pin

Gauge Blocks,
Gauge Block Accessories

Outside Micrometer '+

Upto4in
(4 t0 20) in
(21 to 40) in
(41 to 60) in

(37 + 5L) pin
(55 + 7L) pin
(270 + 6L) pin
(580 + 5L) pin

Comparison to
Gauge Blocks

Micrometer Anvil Flatness

Up to 3 in Diameter

9.4 pin

Comparison to
Optical Flat,
Monochromatic Light

Comparison to

Screw Thread Micrometer ** Upto 1 in (160 + 7.7L) nin Gage Blocks,
STI Optical Comparator
V-Anvil Micrometer ' (0.062 5t02) in (53 + 1L) pin ng:lpgaeri];(:lllgo
Tapseti\?llefslllllre:s’ 211 Upto12in 890 pin Op(t;i(;;?p(?(r)i;l(;;gtor
e | o oo
Mo’ | vpwosn coun Comparn
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Optical Comparators,
Vision Measuring Machines ' Comparisons to
Magnification 10X, 20X, 31.25X, 50X 0.001 2 in Magnification Checker
and 62.5X Glass Scale
Linear Length Xand 'Y
Up to 6 in 110 pin Glass Scale
(6to 12) in 150 pin Gauge Blocks
Angle Up to 90° 0.021° Angle Blocks
Comparison to
Protractors Gauge Blocks,
Inclinome ter:s 2 Up to 90° 0.59' Angle Blocks,
Gauging Amplifier,
Sine Plate
Comparison to
Levels ? Up to 1 000" 2.9" Brunson 470
Angle Generator
Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Force Gauges (0.5to0 5) Ibf 0.2 % of reading + 0.000 2 1bf Comparison to
(Tension & Comg ression) (5 t0 50) Ibf B S (i rcading +0.008 Ibf NIST Cla}::ss F Weights
P (50 to 600) Ibf 0.02 % of reading + 0.042 Ibf £

Comparison to
Morehouse Force
Calibration System,
Load Cell

0.000 16 % of reading + 0.01 Ibf

(2.5 to 100) Ibf
0.000 18 % of reading + 0.1 Ibf

(20 to 1 000) Ibf

Force Gauges '*
(Tension & Compression)

Comparison to
NIST Class F Weights

Cable/Wire Tensiometers (1 to 600) Ibf 0.01 % of reading + 0.058 1bf
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Durometers Full Verification per
Indenter Dimensions ASTM D2240 using
Angle Up to 35° 0.065° STI Optical Comparator
Radius Up to 0.05 in 250 pin
Diameter/Length Upto 0.2 in 180 pin
Spring Force
Types A, B, E, O Upto7.3N 0.05N Durometer Calibrator
Types C, D, DO Up to 40 N 0.28 N
Durometer Calibrator Force Comparison to
Types A, B, E, O Upto7.3N 0.000 23 N ASTM E617
Types C, D, DO Up to 40 N 0.000 85 N Class 1 Weights
. (10 to 50) psig 0.011 psi Comparison to
Hﬁg‘;ﬁi;g?jrucf - (50 to 500) psig 0.035 psi Fluke P3224-PSI
(500 to 10 000) psig 0.007 9 % of reading + 0.043 psi Deadweight Tester
Low Pressure/Vacuum — Up to 2 inF0 0.000 69 inH0 Comparison to

Measure/Source

Dwyer 1430 Microtector

Low Pressure/Vacuum —

(-20 to 20) inH>0

0.003 1 inH>O

Comparison to
Meriam 34FBT2M

Measure/Source Manometer
. Comparison to
Prefs“i‘;n_’a;j[z a‘:bf;’/lgf)e e | (02101015)psia 0.002 3 % of reading Ruska 2465
u | “ Deadweight Tester
Pneumatic Gauge . o . Comparison to
Pressure — Measure/Source (-14.4 to 1 000) psig 0.002 3 % of reading Ruska 2465
Deadweight Tester
(0 to 15) psig 0.008 9 psi
(-14.4 to 0) psiv 0.011 psi
B (-14.4 to 30) psig 0.023 psi Comparison to
Ezzzﬁizggﬁll;r?ﬁ Up to 100 psig 0.056 psi Fluke 700 Series
Up to 500 psig 0.25 psi Pressure Transducers
Up to 1 000 psig 0.59 psi
Up to 10 000 psig 8.3 psi

Scales & Balances !
(0.000 1 g resolution)

Upto6l0g

0.000 2 % of reading + 0.1 mg

ASTM E617 Class 1
weights and NIST HB 44
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
ASTM E617 Class 1
Scales & Balances ' weights and NIST HB 44
(0.001 g resolution) Upto5000g 0.000 2 % of reading + 1 mg  |utilized in the calibration of]

the weighing system.

Scales & Balances !
(0.01 g resolution)

Upto35000¢g

0.000 2 % of reading + 10 mg

ASTM E617 Class 1
weights and NIST HB 44
utilized in the calibration of
the weighing system.

Scales & Balances !

ASTM E617 Class 1
weights and NIST HB 44

(0.000 1 kg resolution) Up to35kg 0.000 8 % of reading + 95 mg |utilized in the calibration of|
the weighing system.
NIST Class F weights
Scales & Balances ' and NIST HB 44 utilized in
(0.001 1b resolution) Up to 10 1b 0.004 % of reading + 0.001 Ib the calibration of the
weighing system.
NIST Class F weights
Scales & Balances ' and NIST HB 44 utilized in
(0.01 1b resolution) Upto 100 Ib 0.005 % of reading + 0.009 5 1b the calibration of the
weighing system.
NIST Class F weights
Scales & Balances ' and NIST HB 44 utilized in
(0.1 Ib resolution) Up to 600 1b 0.003 % of reading + 0.1 Ib the calibration of the
weighing system.
(20 to 200) ozf*in 0.2 % of reading + 0.05 ozf*in
(4 to 50) Ibf*in 0.2 % of reading + 0.009 Ibf-in
(30 to 400) Ibf-in 0.2 % of reading + 0.06 Ibf*in Comparison to
Torque Indicating Devices (80 to 1000) Ibf-in 0.18 % of reading + 0.98 Ibf*in CDI 2000
(20 to 250) Ibfft 0.14 % of reading + 0.4 1bf-ft Torque Tester
(100 to 1 000) 1bf-ft 0.61 % of reading + 0.01 Ibf-ft
(200 to 2 000) Ibf-ft 0.5 % of reading + 0.02 1bf*ft
(20 to 400) ozf*in 0.2 % of reading + 0.002 ozf"in Comparison to

Torque Calibration Systems

(2.5 to 100) Ibf-in
(40 to 3 000) Ibf-in
(200 to 2 000) Ibf-ft

0.06 % of reading + 0.009 Ibf*in
0.038 % of reading + 0.19 Ibf*in
0.04% of reading + 0.09 Ibf*ft

CDI Torque Arms,
CDI Torque Wheels,
NIST Class F Weights
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment

Comparison to

T 1,15,18 (10 to 30) °C .
Humidity — Measure (10 to 90) %RH 0.12 % of reading + 1.5 %RH Rotronic HC2A
Humidity Probe

Temperature and Humidity
Devices '

Comparison to

Humidity (15 to 40) °C Thunder Scientific 2500LT
(5 to 95) %RH 0.27 % of reading + 0.56 %RH Two-pressure Humidity
Generation System
Temperature (-10 to 70) °C 0.000 51 % of reading + 0.14 °C
Comparison to
Dew Point (-25to0 69) °C 0.22 °C Thunder Scientific
2500LT Chamber
50°C 0.86 °C
100 °C 1.6 °C Comparison to
Radiation (Infrared) 200 °C 3.1°C Fluke 9132 Blackbody
Thermometers "> 300 °C 4.7°C Source (Flat Plate)
400 °C 6.4 °C €=0.95r=(8to 14) um
500 °C 8.2°C
-15°C 0.78 °C Comparison to
L 0°C 0.57 °C Fluke 4180 Blackbody
Raiﬁégogrir;r:d) 50 °C 0.7 °C Source (Flat Plate)
100 °C 0.69 °C €=(09to 1),
120 °C 0.75 °C A=(8to 14) um
35°C 0.54 °C Comparison to
_y 100 °C 0.84 °C Fluke 4181 Blackbody
Ra%ﬁetgoglneféir:d) 200 °C 1°C Source (Flat Plate)
350 °C 1.8°C €=(09to0 1),
500 °C 24°C A=(8t0 14) um
Comparison to
Temperature — Source ® -196 °C 0.028 °C Liqufcilﬁzeg;glfra for,
Fluke 5628 PRT
Temperature — Source '*'? 0°C 0.058 °C Kay(é(;?(l)gf(l)sfcnetlgoint
Temperature — Source * 0.01 °C 0.000 48 °C Comparison to

Triple Point of Water Cell
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
0°C 28 °C Comparison to
25°C 0.025 °C P
o o Fluidized Baths,
Temperature — Source 50 °C 0.03 °C .
o o Thermometrics 1925-A,
(-3010 0)°C 20 °C Fluke 5628 PRT
(0 to 100) °C 0.057 °C
Comparison to
. Fluidized Baths
_ 8 o 0 s
Temperature — Source (100 to 250) °C 0.06 % of reading Thermometrics 1925-A,
Fluke 5628 PRT
Temperature — Source 51518 (-15to 110) °C 0.000 18 % of reading + 0.3 °C Comparison to
P (50 to 350) °C 0.000 12 % of reading + 0.72 °C Hart 9009 Drywell
Comparison to
Temperature — Source * (-95 to 140) °C 0.032 °C Fluke 9190A Drywell,
Fluke 5628 PRT
Comparison to
Temperature — Source * (-45 to 140) °C 0.045 °C Fluke 9170 Drywell,
Fluke 5628 PRT

Temperature — Source ®

(50 to 700) °C

0.003 7 % of reading + 0.087 °C

Comparison to
Fluke 9173 Drywell,
Fluke 5628 PRT

Temperature — Measure

(-200 to 660) °C

0.004 % of reading + 0.013 °C

Comparison to
Fluke 1586 Scanner,
Fluke 5628 PRT

Temperature — Measure

(0 to 100) °C

0.003 % of reading + 0.009 °C

Comparison to
Fluke 1586 Scanner,
Thermometrics 1925-A

Temperature — Measure !>

(-10 to 60) °C

0.4 °C

Comparison to
Rotronic HygroPalm
HP22-A, HC2A

Temperature — Measure !>

(-40 to 0) °C
(0 to 232) °C

0.7 °C
0.03 % of reading + 0.7 °C

Comparison to
Type T
Thermocouple Probe,
Fluke 52 11
Temperature Indicator

Temperature — Measure ">

(0 to 232) °C

1.5°C

Comparison to
Type K
Thermocouple Probe,
Fluke 52 II
Temperature Indicator
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Time and Frequency

. Reference Standard,
Expanded Uncertainty of Method, and/or

Parameter/Equipment Range Measurement (+/-) ¢
Equipment

Comparison to

Frequency — Measure 10 Hz to 1.3 GHz 5.3 pHz/Hz+ 0.1 mHz Keysight 53220A Counter,
HP 58503A GPS Receiver

Comparison to
Phillips PM6669

Frequency — Measure "' 0.1 Hz to 160 MHz 29 nHz/Hz + 6.1 mHz Frequency Counter,
Efratom FRK-LN

Oscillator
Comparison to
Keysight 53220A

Frequency — Source 10 Hz to 1.3 GHz 59 pHz/Hz+ 0.1 mHz Universal Counter,
Efratom FRK-LN

Oscillator

Comparison to
Non-contact o . Fluke 5522A
(15 to 90 000) rpm 0.000 58 % of reading Multi Product Calibrator,

Tachometers '*!>1%
Light Emitting Diode
Comparison to

12,15 (25 to 90 000) rpm 0.000 5 % of reading + 0.13 rpm | Keysight 53220A Counter,
Solar Cell
Comparison to

15,18 Upto24h 46 ms/24 h Helmut Klein 4500
Timometer

Strobe Tachometers

Stopwatches & Timers

DIMENSIONAL MEASUREMENT

1 Dimensional

Reference Standard,

Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
1D Measurements

) . . performed using
Length Measures Up to 300 in (3 100 + 10.2L) pin ProScale

Optodyne LDDM
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1 Dimensional
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up t0 0.1 in (3.2~ 3L) pin ﬁrl}f)zn“s:gegier?;
Length Measures — (0.1'to 0'42.) n (234 3L) p m P&W Labmaster®
External > (0.5t0 4) mn (1.6 +4L) m Universal 1000A P&W
(4 to 20) m () Hin Labmaster Universal
(20 to 80) in (75 + 5L) pin 1000A
(0.01 t0 0.22) in (8.8 +0.7L) pin
(0.22to 1) in (8 +4.5L) pin 1D Measurements
(1to2)in (7.9 + 5L) pin performed using
Length Measures — (2t0 3) in (8.1 +5L) pin P&W Labmaster®
Internal >* (3 to 4)in (8.4 + 5L) pin Universal 1000A P&W
(4to 7)in (8.7 +5L) pin Labmaster Universal
(7 to 10) in (9.2 +5L) pin 1000A

(10to 13) in

(9.9 + 5L) pin

Length Measures >

Uptolin

(93 + 2.44L) pin

1D Measurements
performed using
Digital Micrometer

Length Measures >’

Up to 8 in

(1400 + 5L) pin

1D Measurements
performed using
Digital Caliper

2 Dimensional

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

2D Angles

Up to 360°

0.065°

2D Measurements
performed using
STI Optical Comparator

2D Length °

X/Y Axis:

Upto 12in

210 pin

2D Measurements
performed using
STI Optical Comparator

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.

n ke

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.

L = length in inches, DL = Diagonal Length; ' = arc-minute; ” = arc-second; rpm = revolutions per minute.
Measurements include the following measurement functions: Outside, Inside, Step and Depth Extension Rods.
Inch thread setting plugs only with 60° Included Angle.
Includes 60° Metric, Unified and 55° Whitworth pitch gauges.
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10.
. Verification performed in 12 ft. increments before repositioning.
12.
13.
14.
15.

16.
17.

18.
19.

d

ANSI National Accreditation Board

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

Includes dial, digital and test indicators.

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

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

TPI indicates threads per inch.

Includes Master Setting Discs and Progressive Diameter Plugs.

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

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

On-site calibration service is available for this parameter based out of the Brookfield, Wisconsin office.. 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.

Above 300 V, < 10 kHz, add 0.000 4(R-300)? ppm; > 10 kHz, add (0.000 4 + (F-10000)* 1E-07)*(R-300)? ppm.

Power uncertainties are estimates based on generalized voltage and current outputs. Actual uncertainties may differ due to actual voltage and/or current values used
to simulate power. Power uncertainties are calculated by combining the voltage, current, and phase uncertainties via the root sum square method.

The uncertainty contributed by the resolution of the Unit Under Test is accounted for at the time of the calibration and is not included in the CMC.

Unless otherwise specified in the far-right column, the calibration procedure/method utilized by the laboratory was developed and validated internally.

N

Jason Stine, Vice President
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