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CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

NA Caltechnologies Co., Ltd.

75/107 Moo 11, Klongnueng, Klongluang
Pathumthani 12120, Thailand

Fulfills the requirements of

ISO/IEC 17025:2017

In the fields of

CALIBRATION AND
DIMENSIONAL MEASURMENT

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 2027
Certificate Number: AC-2658

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 Communique dated April 2017).


http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

NA Caltechnologies Co., Ltd.
75/107 Moo 11, Klongnueng, Klongluang,
Pathumthani 12120, Thailand
Phone +662-529-2460, URL: www.nacal.co.th

Mr. Yanyong Pithong, Laboratory Manager; Email yanyongp@nacal.co.th
Mr. Mongkhon Asawaolan, ISO & QA Manager; Email mongkhona@nacal.co.th
Mr. Akaphol Munkeswit, Calibration Manager; Email akapholm@nacal.co.th
Mr. Theerapong Yeunharn, Calibration Manager; Email theerapongy@nacal.co.th
Mr. Mana Jitjanesuwan, Calibration Manager; Email manaj@nacal.co.th

CALIBRATION AND DIMENSIONAL MEASUREMENT

Certificate Number: AC-2658

Acoustics and Vibration

ISO/IEC 17025 Accreditation Granted: 08 February 2025

Certificate Expiry Date: 08 February 2027
CALIBRATION

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Sound Level Calibrator;
94 dB 0.28 dB . ’
1 _ _CE-
Sound Level Meter 114 dB 0.28 dB EN-0001-GE: Direct
Measurement.
Sound Level Calibrator,
. 94 dB 0.15dB Sound Level Meter;
1 Il
Sound Level Calibrator 114 dB 0.15 dB EN-0010-GE-

Comparison Measurement

1Vibration — Measuring and
Generating Equipment and
System

Acceleration

Velocity

Displacement

20 Hz to 5 kHz
(1 to 180) m/s?

(50 to 160) Hz
(1 to 350) mm/s

(50 to 160) Hz
(0.01t0 1.2) mm

0.8 % of reading

0.8 % of reading

0.8 % of reading

Standard Accelerometer,
Charge Amplifier,
Vibration Calibrator,
Precision Multimeter;
EN-0002-GE: Comparison
Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
2 pH 0.008 pH
4 pH 0.005 pH Certified pH Solution;
111 6.88 pH 0.005 pH CH-0002-GE:
pH Meter 7pH 0.008 pH Direct Measurement;
9.18 pH 0.01 pH Referenced to 25 °C
10 pH 0.005 pH
5 uS/ecm 0.15 pS/cm
10 puS/cm 0.17 pS/icm
84 uS/cm 0.75 pS/icm
100 pS/cm 0.85 uS/icm
200 pS/cm 1.5 pS/em
500 uS/cm 3.6 uS/cm Certified Conductivity
1 000 pS/cm 6.5 uS/cm Solution;
111 Conductivity Meter 1413 pS/cm 10 puS/cm CH-0003-GE:
5 mS/cm 32 puS/cm Direct Measurement;
10 mS/cm 65 pS/cm Referenced to 25 °C
12.88 mS/cm 80 puS/cm
50 mS/cm 0.31 mS/cm
100 mS/cm 0.33 mS/cm
111.3 mS/cm 0.62 mS/cm
200 mS/cm 1.3 mS/cm
10 mg/L 65 pg/L
_ 15000%95}1 8?? mg;t Certified TDS Solution;
L1 Total Dissolved Meter ' CH-0004-GE:
500 mg/L 2 mg/L . )
(TDS) Direct Measurement;
1000 mg/L 8.1 mg/L Referenced to 25 °C
1 500 mg/L 5.3 mg/L
2 000 mg/L 5.9 mg/L
5 % Brix 0.012 % Brix
10 % Brix 0.012 % Brix NIMT’s Certified
20 % Brix 0.023 % Brix Reference Material;
111 Refractometer 30 % Brix 0.031 % Brix CH-0008-GE:
40 % Brix 0.032 % Brix Direct Measurement;
50 % Brix 0.043 % Brix Referenced to 20 °C
60 % Brix 0.053 % Brix

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
5 % Brix 0.015 % Brix
;8 Zz g::i 88;2 zz E::i Certified Sucrose Solution,
1,11 : ' . Reference Refractometer;
! Refractometer 30 % Brix 0.035 % Brix CH-0020-GE"
0, 1 0, i '
gg (;2 g::i 8822 0//2 E::i Comparison Measurement
60 % Brix 0.055 % Brix
1.340 26 nD 0.000 082 nD
1.347 82 nD 0.000 082 nD NIMT’s Certified
1.363 84 nD 0.000 082 nD Reference Material;
L1l Refractive Index Meter 1.38115nD 0.000 082 nD CH-0008-GE:
1.399 86 nD 0.000 084 nD Direct Measurement;
1.420 09 nD 0.000 086 nD Referenced to 20 °C
1.441 93 nD 0.000 088 nD
1.340 26 nD 0.000 086 nD
1.347 82 nD 0.000 086 nD - .
Certified Sucrose Solution,
111 . 1.36 8 86 D Reference Refractometer;
1 Refractive Index Meter 1.38115nD 0.000 086 nD CH-0020-GE:
139D ECN5E nD Comparison Measurement
1.420 09 nD 0.000 09 nD
1.441 93 nD 0.000 092 nD
111 g Certified DO Solution;
D'SSO'Ve(dD%’)‘yge” Meter 6.2 mg/L 0.25 mg/L CH-0012-GE:
Direct Measurement.
111 Gas Detector/Analyzer
Oxygen in Nitrogen 18 cmol/mol 0.6 % of reading
20 cmol/mol 0.6 % of reading
Methane in Air 1 cmol/mol 1.1 % of reading
2.2 cmol/mol 1.1 % of reading
Certified Gas Standards;
Hydrogen Sulfide in Nitrogen 25 pumol/mol 4.1 % of reading CH-0013-GE:
Direct Measurement.
Carbon Monoxide in Air 50 pmol/mol 1.1 % of reading
100 pmol/mol 1.1 % of reading
1 000 pmol/mol 1.1 % of reading
Carbon Dioxide in Nitrogen 0.5 cmol/mol 1.1 % of reading
5 cmol/mol 1.1 % of reading

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
111 Gas Detector/Analyzer Certified Gas Standards;
Iso-Butane in Air 0.345 cmol/mol 1.1 % of reading CH-0013-GE:
0.75 cmol/mol 1.1 % of reading Direct Measurement.
Certified Gas Standards;
111 Breath Alcohol Tester ‘713 mg/100 mL g/ 100 mL CH-0021-GE:
mg/100 mL 0.9 mg/100 mL Di
irect Measurement.
0.5NTU 0.01 NTU
1NTU 0.025 NTU
5NTU 0.025 NTU
10 NTU 0.055 NTU
15 NTU 0.15 NTU
O NTU 025 NTU Certifed Tubicy
L1 Tyrbidity Meter 100 NTU 0.55 NTU Chotaee.
200RNLLS e Y Direct Measurerﬁent
500 NTU 3.5NTU '
750 NTU 45NTU
800 NTU 55NTU
1000 NTU 75 NTU
2 000 NTU 17 NTU
4 000 NTU 35 NTU
20 mg/L 0.22 mg/L
50 mg/L 0.56 mg/L
100 mg/L 1.3 mg/L
111 Chemical Oxygen 200 mg/L 2.1 mg/L Certified COD Solution;
Demand Meter 400 mg/L 3.4 mg/L CH-0017-GE:
(COD) 1 000 mg/L 9.2 mg/L Direct Measurement.
2 000 mg/L 21 mg/L
5000 mg/L 55 mg/L
10 000 mg/L 102 mg/L
10 mg/L 60 pg/L
111 Total Organic 50 mg/L 0.18 mg/L Certified TOC Solution;
Carbon Meter 100 mg/L 0.51 mg/L CH-0018-GE:
(TOC) 500 mg/L 2.3 mg/L Direct Measurement.
2 000 mg/L 7.8 mg/L
Certified Total
1 . Hardness Solution;
Total Hardness Meter (5 to 1 000) mg/L 0.7 % of reading CH-0019-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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
0.03 % NaCl 0.24 % of reading Certified Sodium

! Salinity Meter

(0.03 to 0.2) % NaCl
(0.2 to 25) % NaCl

0.19 % of reading
0.11 % of reading

Chloride Solution;
CH-0006-GE:
Direct Measurement.

Light Scattering Airborne
Particle Counter
Flow Rate

<50 Ipm
(50 to 100) Ipm

0.9 % of reading
1.2 % of reading

Standard Flow Meter
per P-0005-GE:
Comparison Measurement

1 Counting Efficiency 0.3 um 5.4 % of reading Reference Particle Counter,
0.5 um 5.8 % of reading Polystyrene Particle Size
1pum 6.2 % of reading Standard per CH-0015-GE:
3 um 6.2 % of reading Comparison Measurement
5 um 6.2 % of reading
10 pm 6.2 % of reading
Agilent 34970A,
! Chlorine Meters Up to 2 mg/L CI 0.6 % of reading + 0.03 mg/L C%F_{goz;?geé_
Comparison Measurement
Moisture Balance/Analyzer CH-0022-GE:
Direct and Comparison
Measurement;

Moisture Content

(4 to 20) %MC

0.04 % of reading + 0.22 %MC

Certified Moisture Content

Temperature Up to 200 °C 0.08 °C Reference Thermometer
Weighing System (Balance) Upto 200 g 1mg Reference Weights
(> 200 to 500) g 15 mg

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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
Type B
(600 to 800) °C 0.34°C
(800 to 1 000) °C 0.26 °C
(1000 to 1 550) °C 0.23°C
(1550to 1 820) °C 0.26 °C
Type C
(0 to 150) °C 0.19 °C
(150 to 650) °C 0.16 °C
(650 to 1 000) °C 0.2°C
(1000 to 1 800) °C 0.35°C
(1800to 2 316) °C 0.61°C
Type E
(-250 to -150) °C 0.31°C
(-150 to -25) °C 0.11°C
(-25to0 350) °C 0.09 °C
(350 to 650) °C 0.12°C
(650 to 1 000) °C 0.16 °C
1 Electrical Simulation of  |[Type J Multi Frloudkuectsg);)l(i'ta)\rators
Thermocouple (-210 to -100) °C 0.19°C pT-0008—GE ’
Generating/Measuring (-100 to -30) °C 0.1°C T-OOlO-GE:
Devices (-30 to 150) °C 0.09 °C Direct Measurerﬁent
(150 to 760) °C 0.11°C '
(760 to 1 200) °C 0.16 °C
Type K
(-200 to -100) °C 0.22°C
(-100 to -25) °C 0.1°C
(-25to 120) °C 0.09 °C
(120 to 1 000) °C 0.11°C
(1000to 1372)°C 0.16 °C
Type L
(-200 to -100) °C 0.24 °C
(-100 to 800) °C 0.16 °C
(800 to 900) °C 0.09°C
Type N
(-200 to -100) °C 0.26 °C
(-100 to -25) °C 0.12°C
(-25to 410) °C 0.09 °C
(410to 1 300) °C 0.16 °C
This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 6 of 210
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type R
(0 to 250) °C 0.4°C
(250 to 400) °C 0.23°C
(400 to 1 000) °C 0.21°C
(1000to 1767)°C 0.26 °C
Type S
(0 to 250) °C 0.33°C
L Electrical Simulation of (250 to 1 000) °C 0.24 °C Mul tipFrIoudkuectS?Z):I(i'tA)\rat ors.
Thermocouple (1000 to 1 400) °C 0.25°C T-0008-GE ’
Generating/Measuring (1400to0 1767)°C 0.32°C T-0010-GE:
Devices Type('_l'250 o AR 0.47kC Direct Measurement.
(-150to 0) °C 0.16 °C
(0to 120) °C 0.1°C
(120 to 400) °C 0.09 °C
Type U
(-200to0 0) °C 0.33°C
(0 to 600) °C 0.09 °C
Type E
(-250 °C to -240) °C 0.26 °C
(-240 °C to -230) °C 0.19°C
(-230 °C to -210) °C 0.16 °C
(-210 °C to -180) °C 0.13°C
(-180 °C to -100) °C 0.11°C
(-100°Cto0) °C 0.089 °C
(0 °C to 1 000) °C 0.083 °C bC Vl‘ggaF?; r?tource’
L Electrical Simulation of  |[Type J ——
Thermocouple Measuring (-210 °C to -190) °C 0.15°C T Refe(/e\zlr:(r::'Junctlon
Devices — Generate (-190 °C to -170) °C 0.12°C T-0031-GE:
(with CJC Mode) (-170 °C to -140) °C 0.11°C Based on EUR AMET og-
(-140°Cto0) °C 0.10°C 11 version 2.0
(0°Cto1200)°C 0.09°C '
Type K
(-200 °C to -190) °C 0.21°C
(-190 °C to -170) °C 0.19°C
(-170 °C to -120) °C 0.16 °C
(-120°Cto 0) °C 0.13°C
(0°Cto1372) °C 0.12°C
This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 7 of 210

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494
www.anab.org

v,
SN
~ ~
i" \\_///g
AN

ANSI National Accreditation Board KZARS



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type N
(-200 °C to -190) °C 0.24°C
(-190 °C to -180) °C 0.22°C
(-180 °C to -160) °C 0.2°C
(-160 °C to -120) °C 0.17 °C
(-120°Cto0) °C 0.14°C
(0 °C to 600) °C 0.12 °C
(600 °C to 1 300) °C 0.11°C
Type R
(0 °Cto 50) °C 0.46 °C
(50 °C to 100) °C 0.38 °C
(100 °C to 150) °C 0.34°C
(150 °C to 250) °C 0.32°C
(250 °C to 500) °C 0.29 °C DC VI?::;""F?; r?tource’
L Electrical Simulation of (500 °C to 800) °C 0.27 °C TC Reference Jl,mction
Thermocouple Measuring (800 °Cto 1 767) °C 0.26 °C Wire-
Devices — Generate Type S T-0031-E3E'
(with CJC Mode) (0 °Cto 50) °C 0.45°C Based on EUR AM ET/cg-
(50 °C to 100) °C 0.38 °C 11 version 2.0
(100 °C to 150) °C 0.35°C '
(150 °C to 250) °C 0.33°C
(250 °C to 500) °C 0.3°C
(500 °C to 800) °C 0.28 °C
(800 °Cto 1767) °C 0.28 °C
Type T
(-250 to -240) °C 0.38 °C
(-240 to -230) °C 0.27 °C
(-230 to -220) °C 0.22°C
(-220 to -200) °C 0.2°C
(-200 to -140) °C 0.17°C
(-140to 0) °C 0.13°C
(0 to 400) °C 0.094 °C
Type B
! Electrical Simulation of (600 °C to 650) °C 0.24°C DC Voltage Source;
Thermocouple Measuring (650 °C to 700) °C 0.23°C T-0031-GE:
Devices — Generate (700 °C to 900) °C 0.21°C Based on EURAMET/cg-
(without CJC Mode) (900 °C to 1 200) °C 0.17 °C 11 version 2.0
(1200 °Cto 1 820) °C 0.15°C

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 (+/-) Metho_d, and/or
Equipment
Type E
(-250 °C to -240) °C 0.16 °C
(-240 °C to -230) °C 0.12°C
(-230 °C to -210) °C 0.089 °C
(-210 °C to -180) °C 0.066 °C
(-180 °C to -100) °C 0.05°C
(-100°Cto0) °C 0.033°C
(0°Cto1000)°C 0.032°C
TypeJ
(-210 °C to -190) °C 0.079 °C
(-190 °C to -170) °C 0.061 °C
(-170 °C to -100) °C 0.051°C
(-100°Cto0) °C 0.036 °C
(0°Cto1200)°C 0.04 °C
Type K
(-200 °C to -190) °C 0.096 °C
1 Electrical Simulation of (-190 °C to -170) °C 0.085 °C DC Voltage Source;
Thermocouple Measuring (-170 °C to -120) °C 0.071 °C T-0031-GE:
Devices — Generate (-120°Cto 0) °C 0.052 °C Based on EURAMET/cg-
(without CJC Mode) (0 °C to 600) °C 0.039 °C 11 version 2.0
(600 °C to 900) °C 0.046 °C
(900 °Cto 1 372) °C 0.06 °C
Type N
(-200 °C to -190) °C 0.15°C
(-190 °C to -170) °C 0.13°C
(-170 °C to -120) °C 0.11°C
(-120°Cto0) °C 0.075°C
(0 °Cto 300) °C 0.055 °C
(300 °C to 900) °C 0.046 °C
(900 °C to 1 300) °C 0.054 °C
Type R
(0°Cto 30) °C 0.27°C
(30 °Cto 60) °C 0.23°C
(60 °C to 200) °C 0.21°C
(200 °C to 1 200) °C 0.16 °C
(1200 °Cto1767) °C 0.14°C

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 (+/-) Metho_d, and/or
Equipment
Type S
(0°Cto 30) °C 0.26 °C
(30°Cto60) °C 0.23°C
(60 °C to 200) °C 0.21°C
L Electrical Simulation of (52380 Sct?ollzgg%) E:C 8% og DC Voltage Source;
Thermocouple Measuring Tvoe T ' T-0031-GE:
Devices — Generate yp 0 o Based on EURAMET/cg-
(without CJC Mode) (-250 to -245) °C e "C 11 version 2.0
(-245 to -235) °C 0.19°C '
(-235 to -210) °C 0.15°C
(-210 to -90) °C 0.11°C
(-90to 0) °C 0.050 °C
(0to 400) °C 0.037 °C
Type E
(-200 °C to -180) °C 0.12 °C
(-180 °C to -140) °C 0.11°C
(-140 °C to -100) °C 0.1°C
(-100 °C to 0) °C 0.094 °C
(0 °Cto 1000) °C 0.09 °C
Type J
(-210 °C to -200) °C 0.15°C
(-200 °C to -180) °C 0.14°C
(-180 °C to -120) °C 0.13°C
(120 °C to 100) °C 0.11°C DC \I/(‘:’E'}tg%?n':"eter’
! Electrical Simulation of (100 °C to 1 200) °C 0.11°C TCR S
. eference Junction
Thermocouple Generating |Type K Wire-
Devices — Measure (-200 °C to -190) °C 0.18 °C T-0032-E3E'
(with CJC Mode) (-190 °C to -170) °C 0.16 °C '
(-170 °C to -130) °C 0.15°C Based on EURAMET/cg-
(130 °C t0 0) °C 0.13 °C 11 version 2.0
(0°Cto1372) °C 0.12°C
Type N
(-200 °C to -190) °C 0.23°C
(-190 °C to -180) °C 0.21°C
(-180 °C to -160) °C 0.19°C
(-160 °C to -120) °C 0.17°C
(-120 °C to -80) °C 0.14°C
(-80 °C to 100) °C 0.13°C
(100 °Cto 1 300) °C 0.12°C

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 10 of 210
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type R
(0 °C to 40) °C 0.43°C
(40°Cto 70) °C 0.37°C
(70 °C to 110) °C 0.35°C
(110 °C to 170) °C 0.32°C
(170 °C to 330) °C 0.3°C
(330 °C to 600) °C 0.27 °C
TyéSOSO Cto1767)°C 0.25°C DC Voltag(_a Meter,
1 Electrical Simulation of (0°Cto40) °C 0.42°C TC Rellecreelr::géthl,mction
Thermocouple Generating (40 °Cto 70) °C 0.37 °C Wire:
Devices — Measure (70 °Cto 110) °C 0.35°C T-0032-GE:
(with CJC Mode) (110 °C to 170) °C 0.33°C '
(170 °C to 330) °C 0.31°C Basedli” EU.RA';/'(')ET/ cg-
(330 °C to 600) °C 0.28 °C version <.
(600 °C to 1 767) °C 0.27 °C
Type T
(-200 to -190) °C 0.16 °C
(-190 to -160) °C 0.15°C
(-160 to -120) °C 0.14 °C
(-120to 0) °C 0.12 °C
(0 to 400) °C 0.11°C
Type B
(600 °C to 700) °C 0.2°C
(700 °C to 1 000) °C 0.18 °C
(1000 °C to 1 600) °C 0.14°C
(1600 °C to 1 820) °C 0.11°C
Type E
! Electrical Simulation of (-200 OC to -180) OC 0.06 OC DC Voltage Meter;
Thermocouple Generating (128 og to '188) og 8822 Og T-0032-GE:
Devices — Measure - . to- 2 DUSN Based on EURAMET/cg-
(without CJC Mode) (-100°C to 0) °C 0.046 °C 11 version 2.0
(0 °C to 1 000) °C 0.042 °C '
Type J
(-210 °C to -190) °C 0.085 °C
(-190 °C to -150) °C 0.076 °C
(-150 °C to -110) °C 0.069 °C
(-110°Cto 0) °C 0.065 °C
(0°Cto1200)°C 0.063 °C

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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
Type K
(-200 °C to -180) °C 0.11°C
(-180 °C to -140) °C 0.095 °C
(-140 °C to -80) °C 0.086 °C
(-80 °C to 100) °C 0.08 °C
(100 °C to 1 000) °C 0.077 °C
(1000°Cto1372) °C 0.08 °C
Type N
(-200 °C to -190) °C 0.13°C
(-190 °C to -150) °C 0.12 °C
(-150 °C to -90) °C 0.087 °C
(-90 °C to 100) °C 0.071°C
(100 °C to 400) °C 0.061 °C
(400 °C to 1 300) °C 0.058 °C
LElectrical Simulation of |[Type R DC Voltage Meter;
Thermocouple Generating (0°Cto40)°C 0.23°C T-0032-GE:
Devices — Measure (40 °C to 100) °C 0.19°C Based on EURAMET/cg-
(without CJC Mode) (100 °C to 170) °C 0.16 °C 11 version 2.0
(170 °C to 500) °C 0.14°C
(500 °C to 1 767) °C 0.11°C
Type S
(0°Cto 40) °C 0.22°C
(40 °C to 100) °C 0.19°C
(100 °C to 170) °C 0.17 °C
(170 °C to 500) °C 0.15°C
(500 °C to 1 767) °C 0.13°C
Type T
(-200 to -180) °C 0.088 °C
(-180 to -80) °C 0.079 °C
(-80 to -20) °C 0.061 °C
(-20 to 50) °C 0.057 °C
(50 to 400) °C 0.054 °C
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.05 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.08 °C
(400 to 630) °C 0.09 °C
(630 to 850) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.05 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.08 °C
(400 to 630) °C 0.09 °C
I Electrical Simulation of || 3916, 100%g _Fluke 550¢A
. - (-200 to -190) °C 0.19°C Multiproduct Calibrators;
RTD Measuring Devices —
Ceerars (-190 to -80) °C 0.03 °C T-0007:
(-80to 0) °C 0.04 °C Direct Measurement.
(0 to 100) °C 0.05°C
100 to 260) °C 0.05 °C
( )
260 to 300) °C 0.06 °C
(
(300 to 400) °C 0.07 °C
400 to 600) °C 0.08 °C
(
600 to 630) °C 0.18 °C
(
Pt 385, 200 Q
(-200 to -80) °C 0.03°C
(-80 to 0) °C 0.03°C
(0 to 100) °C 0.03 °C
(100 to 260) °C 0.04 °C
(260 to 300) °C 0.09 °C
(300 to 400) °C 0.1°C
(400 to 600) °C 0.11°C
(600 to 630) °C 0.12 °C
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Pt 385, 500 Q
(-200 to -80) °C 0.03°C
(-80to 0) °C 0.04 °C
(0to 100) °C 0.04 °C
(100 to 260) °C 0.05°C
(260 to 300) °C 0.06 °C
(300 to 400) °C 0.06 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.09 °C
Pt 385, 1 000 Q
! Electrical Simulation of (-200 to -80) °C 0.02 °C _ Fluke 55xxA
RTD Measuring Devices — (-80to 0) °C 0.02 °C Multiproduct Calibrators;
Generate (0 to 100) °C 0.03°C T-0007:
(100 to 260) °C 0.04 °C Direct Measurement.
(260 to 300) °C 0.05°C
(300 to 400) °C 0.06 °C
(400 to 600) °C 0.05°C
(600 to 630) °C 0.18 °C
PtNi 385, 120 Q
(-80to 0) °C 0.06 °C
(0to 100) °C 0.06 °C
(100 to 260) °C 0.11°C
Cu427,10 Q
(-100 to 260) °C 0.23°C
! Electrical Simulation of
RTD Measuring Devices —
Generate/Measure
Fixed Points Pt 358, 100 Q
20Q -196.572 °C 0.000 6 °C
30Q -173.158 °C 0.000 8 °C Agilent 3458A
40 Q -149.336 °C 0.001 °C 8.5 Digit Multimeter, or
Fluke 8508A
Fixed Points Pt 385, 100 Q 8.5 Digit Multimeter,
50 Q -125.147 °C 0.0012°C Standard Resistors;
100 Q 0°C 0.0022°C T-0028-GE:
120 Q 51.565 °C 0.002 8 °C Comparison Measurement.
140 Q 103.944 °C 0.0032°C
150 Q 130.446 °C 0.0034°C
200 Q 266.347 °C 0.006 °C
300 Q 557.687 °C 0.009 °C
330 Q 651.14 °C 0.01°C
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) :
Equipment
Pt 385, 100 Q
(-200 to -140) °C 0.0012°C
(-140 to -100) °C 0.0015°C
(-100 to -50) °C 0.001 9 °C
(-50 to 0) °C 0.002 3 °C
(0 to 100) °C 0.0032 °C
(100 to 200) °C 0.004 1 °C
(200 to 300) °C 0.006 2 °C
(300 to 400) °C 0.007 3°C
(400 to 630) °C 0.009 8 °C
(630 to 850) °C 0.013°C
Pt 3926, 100 Q
(-200 to -140) °C 0.0012°C
(-140 to -100) °C 0.0015°C 85 Dr;:‘tk&ﬁﬁ?f{:ter or
(-100 to -50) °C 0.0019°C ' Agilent 3458A ’
L Electrical Simulation of (-50to 0) °C 0.002 3 °C 8.5 Digit Multimeter-
RTD Generating Devices — (0 to 100) °C 0.0032°C ;I'-OOgQ-GE' Direct1
Measure (100 to 200) °C 0.004 °C Measurem.ent of
(200 oS ey "C Resistance Values, then
(300 to GHS sy C Covert to Temperéture
(400 to 630) °C 0.009 8 °C ‘
(630 to 850) °C 0.013 °C
Pt 3916, 100 Q
(-200 to -140) °C 0.0012°C
(-140 to -100) °C 0.0015°C
(-100 to -50) °C 0.001 9 °C
(-50 to 0) °C 0.002 3 °C
(0 to 100) °C 0.0032°C
(100 to 200) °C 0.004 °C
(200 to 300) °C 0.006 2 °C
(300 to 400) °C 0.007 2 °C
(400 to 630) °C 0.009 8 °C
(630 to 850) °C 0.013 °C

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 15 of 210

1899 L Street NW, Suite 1100-A, Washington, DC 20036 \&/
SgS~———— =
414-501-5494 =

3

FIN
Z S
www.anab.org ANSI National Accreditation Board AN



http://www.anab.org/

aas

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
Pt 385, 200 Q
(-200 to -140) °C 0.0012°C
(-140 to -100) °C 0.001 4 °C
(-100 to -50) °C 0.001 8 °C
(-50to0 0) °C 0.002 2 °C
(0to 100) °C 0.003 8 °C
(100 to 200) °C 0.004 6 °C
(200 to 300) °C 0.0056 °C
(300 to 400) °C 0.006 6 °C
(400 to 630) °C 0.009 °C
(630 to 850) °C 0.012°C
Pt 385, 500 Q
(-200 to -140) °C 0.0013°C
(140 to -100) °C 0.001 6 °C Fluke 8508A
(100 to -50) °C 0.002 °C 8.5 D'g'.tl M“éﬂ?;f“ or
L Electrical Simulation of (-50 to 0) °C 0.002 4 °C o 5%%' ﬁ”l\tﬂultimeter_
RTD Generating Devices — (0 to 100) °C 0.003 3 °C ;I'-OOgQ-GE' Direct1
Measure (100 to 200) °C 0.004 2 °C Measurem.ent of
(200 to 300) °C 0.0052°C .
(300 to 400) °C 0.006 2 °C Resistance Values, then
(400 to 630) °C 0.008 6 °C Covert to Temperature.
(630 to 850) °C 0.012°C
Pt 385, 1 000 Q
(-200 to -140) °C 0.0012°C
(-140 to -100) °C 0.0015°C
(-100 to -50) °C 0.0019°C
(-50t0 0) °C 0.0023°C
(0to 100) °C 0.0032°C
(100 to 200) °C 0.004 2 °C
(200 to 300) °C 0.006 3 °C
(300 to 400) °C 0.007 3°C
(400 to 630) °C 0.009 8 °C
(630 to 850) °C 0.013°C
Type J Reference Junction
Thermocouple Wire,
! Thermocouple Measurement PRT Sensor w/
of Multiproduct Calibrators — TypeJ Temperature Readqut,
Source (20 to 26) °C 0.06 °C Temperature Icg Point,
DC Voltage Calibrator;
T-0029-GE: Based on
EURAMET cg-8.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1 to 100) mV 3UVIV +0.55 v
01tol)V 1.9 uV/IV +0.76 pVv Fluke 732B
(1to 10) V 0.9 uV/IV + 2.5 pv DC Voltage Standard,
(10 to 100) V 3 UVIV + 40 pVv Agilent 3458A
(100 to 200) V 4 uVv/IV +0.25 mV 8.5 Digit Multimeter,
DC Voltage — (200 to 300) V 4.3 uVIV + 0.25 mV Fluke 5720A
High Accuracy (300 to 400) V 5.2 uVv/IV +0.25 mV Multiproduct Calibrator;
Measuring Devices (400 to 500) V 6.4 uVv/V + 0.25 mV E-DCV-M-0004-GE:
(500 to 600) V 8 UV/V + 0.25 mV comparison with HP
(600 to 700) V 9.8 uVv/V +0.25 mV 3458A using transfer 10 V
(700 to 800) V 12 uyv/V + 0.25 mV DC standard from Fluke
(800 to 900) V 15 pVv/V + 0.25 mV 732B.
(900 to 1 000) V 17 uV/V + 0.25 mV

(0.1 to 100) mV

3.8 WV/V +0.55 pv

(01tol) V 3 uVIV +0.76 pv
(1to10) V 2.5 VIV + 2.5 v HP/Agilent 3458A
(10 to 100) V 3.8 uV/IV + 40 pv 8.5 Digit Multimeter,
(100 to 200) V 5uV/IV + 0.25 mV Fluke 5720A
! DC Voltage - (200 to 300) V 5.5 uV/V + 0.25 mV Multiproduct Calibrator;
High Accuracy (300 to 400) V 6.2 uV/V + 0.25 mV E-DCV-M-0004-GE:
Measuring Devices (400 to 500) V 7.3 uV/V + 0.25 mV comparison with HP
(500 to 600) V 8.7 uV/V + 0.25 mV 3458A using transfer 10 V
(600 to 700) V 11 pv/IV + 0.25 mV DC standard from Fluke
(700 to 800) V 13 pV/V + 0.25 mV 5720A.
(800 to 900) V 15 pV/V + 0.25 mV
(900 to 1 000) V 18 uV/V + 0.25 mV
Fluke 55xxA or Fluke
STXXA
Up to 220 mV 10 uV/V + 0.6 pv Multiproduct Calibrators,
(0.22t02.2) V 6 uV/V+1puVv or Yokogawa 2560
1 (22t011) V 4 uV/V+3uV Precision DC Calibrator;
DC Voltage — Source (1110 22) V 4uV/IV+5pV E-DCV-M-0001-GE,
(22 to 220) V 6 uV/V+70 uv E-DCV-M-0002-GE,

(220 to 1 100) V

7 uV/V + 0.8 mV

E-DCV-M-0003-GE,
Direct Measurement
against calibrators.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Trek 10/10B High Voltage
(0.1t0 1) kV 0.38MV/V + 1V ower popinier,
(1t0 5) kV 0.38mMV/V + 1.5V High Voltage Mgeter
(5 to 10) kV 0.38MV/V +2V Vittek 4700 HV/L .35
1DC High Voltage — Source (10 to 15) kV 0.38mV/V +5V Hiah Voltage Probe
(15 to 20) kV 0.38 MV/V + 6V i gh Volts ge Souros
(20 to 25) kV 0.8mMV/V + 8V g g :

(25 to 30) kV

1.8mV/IV+10V

E-DCV-M-0005-GE:
Direct or Comparison
Measurements.

1 DC Electrostatic VVolt Meter

UptolkV
(1to 5) kv
(5to 10) kV
(10 to 15) kV
(15 to 20) kV
(20 to 25) kV
(25 to 30) kV

0.38 mV/V +3V
0.38 mV/V +4V
0.38 mV/V +6V
0.5mV/IV+5V
0.5mVIV+6V
1mV/V+8V
2mV/V +10V

Trek 10/10B High Voltage
Power Amplifier,
Vitrek 4700 Digital
High Voltage Meter,
Vitrek 4700-HVL-35 High
Voltage Probe,

High Voltage Source;
E-DCV-M-0007-GE:
Direct Measurement
against Calibrators.

DC Voltage — Measure
(Fixed Points)

1.018 V
10V

3 UVIV
1.5 uV/V

Fluke 732B
DC Voltage Standard,
Agilent 3458A
8.5 Digit Multimeter;
E-DCV-G-0002-GE:
Comparison with DCV
standard from Fluke 732B.

" DC Voltage — Source
Devices

0omv
(10 to 220) mV
(0.22t02.2) V
(2.2t011) V
(11to 22) V
(22 to 220) V
(220to 1 100) V

0.15 pv
0.9 uV/V +0.24 uv
0.7 uV/V +0.32 uv
0.6 uV/V +2 uv
0.6 uV/V+2.5uV
0.7 uV/V + 16 pv
0.9 uV/vV + 60 pv

Fluke 732B DC Voltage
Standard, Fluke 752A
Reference Divider,
Fluke 845AR DC Null
Meter, Agilent 34420A
Micro-Ohmmeter,
Data Proof 160A Low
Thermal EMF Scanner;
E-DCV-G-0004-GE:
transfer 10V DC standard
from Fluke 732B
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Fluke 5720A
Multiproduct Calibrator,
Fluke 752A
omvVv 0.15 pv -
(10 to 220) mV 2.5 WV/V + 0.24 pV Reference Divider,
Fluke 845AR DC Null
17 (0.22t02.2) V 2.5 uV/V+032 1V X
"DC Voltage — Source Meter, Agilent 34420A
: (2.2t011) V 2.5 uV/V +2 pv :
Devices Micro-Ohmmeter,
(11to 22) V 2.5 uV/V +2.5uvV Data Proof 160A Low
(22 to 220) V 2.5 uV/V + 16 uv

(220 to 1 100) V

2.6 pV/V + 60 uv

Thermal EMF Scanner;
E-DCV-G-0004-GE:
transfer 10V DC standard
from Fluke 5720A.

Fluke 8508A

Up to 200 mV 5uVv/V +0.38 uv 8.5 Digit Multimeter, or
(0.22t0 2) V 3.5 uVv/IV + 0.9 uv Agilent 3458A
! DC Voltage — Measure (2t0 20) V 3.5 uV/IV + 8 uv 8.5 Digit Multimeter;
(20 to 200) V 5.5 uVv/V + 80 pVv E-DCV-G-0001-GE: Direct
(200 to 1 050) V 55 uVv/V + 0.8 mV Measurement with
Multimeters.
Vitrek 4700
Digital High
(0.1to 1) kv 0.38 mV/V + 0.3V Voltage Meter,
(1to5) kV 0.38 mV/V+1V or Kikusui 149-10A
(51to0 10) kV 0.38 mV/V +2V Digital High
(10 to 15) kV 0.38 mV/V +5V Voltage Meter,
(15 to 20) kV 0.38mV/V + 6V TD1230 Verification

1DC High Voltage — Measure

(20 to 25) kV
(25 to 30) kV
(30 to 35) kV
(35 to 50) kV
(50 to 70) kV
(70 to 90) kV

0.8mV/V+8V
1.8mVv/V+10V
3.6mVI/V+15V
1 mV/V +60V
1mV/V+60V
I1mV/V+70V

Device for Withstanding
Voltage Tester,
Vitrek 4700-HVL-35 and
HVL-150 High Voltage
Probe;
E-DCV-G-0003-GE:
Direct Measurement with
High-Voltage Meters.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Fluke 55xxA or Fluke
57xxA Multiproduct
Calibrators, Guideline
0nA e 9230A DC Current Shunt,
(10 to 100) nA 56 pHA/A -
Guideline 9334A DC
100 nAto 1 pA 18 pA/A
(1to 10) uA 10 LA/A Current Shunt, Fluke 732B
L7DC Current — H H DC Voltage Standard,
. (10 to 100) pA 6 HA/A
High Accuracy Fluke 8508A
X . 100 pAto 1 mA 4 uAJA L )
Measuring Devices 8.5 Digit Multimeter, or
(1t010) mA 8 LAIA Agilent 3458A
(10 to 100) mA 12 pA/A y . )
8.5 Digit Multimeter;
100mAto1l A 20 pA/A E-DCA-M-0004-GE-
(110 S 20 PAVA Transfer Standard Current
through the known values
of Resistors.
Upto 2 pA 5 mA/A + 12 fA
(2t0 20) pA 4.4 mA/A + 12 fA
(20 to 200) pA 2.9 mA/A + 36 fA Keithley 263
200 pAto 2 nA 1.8 mA/A + 0.6 pA Calibrator/Source;
(2 to 20) nA 1.2 mA/A + 6 pA E-DCA-M-0001-GE,
1DC Current — Source (20 to 200) nA 0.9 mA/A + 60 pA E-DCA-M-0002-GE,
200 nAto 2 pA 0.6 mA/A + 0.6 nA E-DCA-M-0003-GE:

(2 to 20) pA
(20 to 200) pA
200 pAto 2 mA

0.6 mA/A + 6 nA
0.6 mA/A + 60 nA
0.29 mA/A +0.14 pA

Direct Measurement
against Calibrators.

(2 to 20) mA 1.8 MA/A + 1.4 uA
Up t0 220 pA 40 WAVA + 7 nA S Mliproduct
(0.2210 2.2) mA 35 UA/A +20 nA Calibratorz or
(2.2t0 22) mA 35 LA/A + 70 nA Yokogawa 2560
(22 to 220) mA 45 PAJA + 1 pA Precision DC Calibrator;
1DC Current — Source (0.22t02.2) A 80 LA/A + 20 A E-DCA-M-0001-GE, -
(22t03.1) A 0.23 mA/A +0.15 mA E-DCA-M-0002-GE,
(31t012) A 0.23 MA/A +0.3 mA E-DCA-M-0003-GE:
(120 205) A 0.78 MA/A + 0.9 mA Direct Measurement
(20.5 10 30.2) A 0.78 MA/A + 0.9 mA

against Calibrators.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,rir;gior
Upto10 A 0.23 mA/A + 0.3 mA Fluke 55xxA
(10to 16.5) A 24 mA/A + 0.6 mA Multiproduct Calibrator,
1 DC Current Clamp Meters — (16.5 to 60) A 2.4 mA/A + 0.8 mA Fluke 5500A/COIL
Source (60 to 150) A 2.4 mA/A + 6 mMA 50-turn Caoil,
(Toroidal and Non-toroidal (150 to 155) A 2.4 mA/A + 10 mA E-DCA-M-0005-GE:
Types) (155 to 550) A 2.4 mA/A + 25 mA Direct
(550 to 1 000) A 2.5 mA/A + 30 mA Measurement against
(1000to 1510) A 2.5 mA/A + 30 mA Calibrators.
Upto10 A 0.23 mA/A +0.27 mA Fluke 55xxA
1 DC Current Clamp Meters — (ig tsotl%g) 2 22'44m%§:05'185 m:‘ Multiproduct Calibrator,
Source ((60' . ‘150)) A 54 m AL m N Fluke 5500A/COIL,
(UUC w/out Indication) (150 to 155) A 2 A MA/A + 8 MA 8.5 Digit Multimeter;
(Toroidal and Non-toroidal (155 t0 550) A 2 4 MA/A + 20 MA E—_DCA—M—OOOS—GE:
Types) (550 to 1 000) A 2.5 MAJA + 30 mA Direct Mce""ff‘éreme”t
(1000 to 1 510) A 2.5 MA/A + 30 mA against Calibrators.
Up to 220 pA 5 WA/A +0.45 nA
(220 to 330) HA 5 uA/A + 1 nA
(0.33t0 2.2) mA 5 uA/A +4.5nA
(2210 3.3) mA 5HA/A + 12 nA
(3.3t022) mA 5 uA/A + 56 nA
(22 to 33) MA 5 LA/A + 80 nA o5 ng::ik&ﬁﬁ?fﬁer or
(33 to 220) mA 10 pA/A + 0.56 pA ' . ’
(220 to 330) mA 10 PA/A + 0.8 PA Agilent 3458A
1DC Current — Measure ' 8.5 Digit Multimeter,
(0.33102.2) A 15 UAJA +7.5 uA Standard Resistor Set;
(22t03) A 20 pA/A + 10 pA E—DCA—G—OOOZ—GE"
(3to11) A 20 pA/A + 50 pA Ohm’s Law '
(11t020.5) A 20 A/A + 78 PA ’
(20.5t0 50) A 0.1 mA/A + 0.8 mA
(50 to 100) A 0.1 mA/A +5mA
(100 to 500) A 0.31 mA/A + 6 mA
(500 to 1 500) A 1 mA/A +0.6 A
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 100 nA 42 pA/A + 55 pA
(0.1to 1) pA 29 HA/A + 50 pA
(1to 10) pA 29 HA/A +0.12 nA

(10 to 100) pA
(100 to 200) pA

12 pA/A + 0.45 nA
12 pA/A + 0.45 nA

Agilent 3458A
8.5 Digit Multimeter, or

(0.2t0 1) mA 12 pA/A +5nA Eluke 8508A
1DC Current — Measure (1t02) mA Sl + 5 nA 8.5 Digit Multimeter;
(210 10) mA L4 WAVA +50 nA E-DCA-G-0001-GE: Direct
(10 to 20) mA 14 yA/A +50 nA Measurement W'i th
(20 to 100) mA 47 pA/A + 0.6 pA Multimeters
(100 to 200) mA 48 pA/A + 0.85 PA '
(0.2101.05) A 0.14 mA/A + 10 pA
(1.05t02) A 0.19 mA/A + 15 pA
(2t020) A 0.4 mA/A + 0.45 mA
Fluke 376
True-RMS AC/DC
1DC Current — Measure (0t0 999.9A) 24 mA/A+06 A Clamp Meter;
E-DCA-G-0003-GE
Direct Measurement.
00 0.1 pQ
1Q 96 uQ/Q
190 96 nQY/Q
10 Q 24 uQ/Q
19 Q 24 uQ/Q
100 Q 11 py/Q
! Resistance — Source 1.9 kQ 8.6 uQY/Q Mgl_t[')pégj_l:\%&agllb_ggs’
(Simulated-Fixed Points) 10 kQ 8.6 uQ/Q Di i
19 kQ 8.6 1Q/Q irect Measurement
100 kKO 12 1Q/Q against Calibrators.
190 kQ 12 pQy/Q
1 MQ 25 uQY/Q
1.9 MQ 25 uQ/Q
10 MQ 47 nQ/Q
19 MQ 55 uQY/Q
100 MQ 0.12 mQ/Q
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
50 uQ 0.5 mQY/Q
100 pQ 0.33 m/Q
500 uQ 0.45 mQ/Q
1 mQ 35 uQ/Q
5 mQ 0.35 mQY/Q PCN Metal Clad Resistors,
10 mQ 12 pQ/Q Yokogawa 2743 Standard
50 mQ 0.15 mQ/Q Current Shunt,
100 mQ 10 pQ/Q Yokogawa 2792
500 mQ 0.15 mQY/Q Standard Resistor,
! Resistance — Source 1Q 8.5 uQ/Q Guildline 9230A Precision
(Fixed Artifact) 19Q 2.6 uQ/Q DC Current Shunts,
10 Q 2.6 pQY/Q Fluke 742A Series
100 Q 2.6 pQ/Q Resistance Standards;
1 kQ 2.6 pQ/Q E-DCR-M-0003-GE:
10 kQ 2.6 nQ/Q Direct Measurement
19 kQ 2.6 nQ/Q against Standard Resistors.
100 kQ 4.2 pQ/Q
1 MQ 5.8 pQ/Q
10 MQ 14 uQ/Q
19 MQ 15 pQ/Q
Guideline 9334A Air
! Resistance — Source 100 MQ 5 uQ/Q Resistance Standards;
(Fixed Artifact) 1 GQ 70 nQ/Q E-DCR-M-0003-GE:
10 GQ 0.2 mQ/Q Direct Measurement
against Standard Resistors.
JF HVR-1020 High
L Dncs 100 GQ 0.7 mQ/Q Resistance Standards;
R?E:it:gfrﬁfiggme 1 TQ 1.5 mQ/Q E-DCR-M-0003-GE:
10 TQ 2.8 m/Q Direct Measurement
against Standard Resistors.
Upto12 Q 19 pQ/Q + 0.8 mQ
(12 to 120) Q 19 pQ/Q + 1 mQ
(0.1210 1.2) k&  p/Q+2 mQ Multi Fr:)lgtjecf E():)z(i)l(iﬁrators
! Resistance — Source (1.2 t0 12) kQ 19 uY/Q + 18 mQ E-DpCR-M-OOOZ-GE' ’
(Simulation) (12 to 120) kQ 19 pQ/Q +0.17 Q Direct Measuremenf
(0.12to 1.2) MQ 19 uQ/Q+2Q against Calibrators
(1.2 to 12) MQ 27 nQ/Q +43 Q '
(12 to 33) MQ 0.2 mQ/Q + 3 kQ
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(33 to 120) MQ2 0.33 GRY/Q + 3 KO Multi Fr:)udlfject5 ng;gratorS'
! Resistance — Source (120 to 330) MQ 2.4 mQ/Q + 80 kQ P ’

(Simulation)

(0.33t0 1.1) GQ
(1.1t0 1.2) GQ

3.1 m/Q + 0.1 MQ
3.1 m/Q + 0.1 MQ

E-DCR-M-0002-GE:
Direct Measurement
against Calibrators.

10Vto1kV
10 MQto 1 TQ 12 mQ/Q IET HRRS-F-6-10M-10kV
(1to 10) TQ 0.12 Q/Q Decade Resistance Box or
! Resistance — Source (1to 2.5) kV High Voltage Resistors;
(Artifacts) (1to 10) TQ 0.13 Q/Q E-DCR-M-0004-GE:
(2.5t0 5) kV Direct Measurement
(1to 10) TQ 0.17 Q/Q against Decade
(5to 10) kV Resistance Boxes.
(1 to 10) TQ 0.26 Q/Q
10Vto1lkV
10 mQ to 10 Q 0.14 mQ/Q + 2.4 mQ
10 Qto 1 kQ 0.14 mQ/Q + 12 mQ IET HARS-X-6-01,
GenRad 1433-F/G/H,
(1 to 10) kQ 0.14 mQ/Q + 20 mQ IET HARS-B-6-100
(10 to 100) kQ 0.14 mQY/Q +2.5Q E&C DR25500 '
! Resistance — Source (0.1to 1) MQ 0.14 mQ/Q+6 Q E&C DR26610,
(Artifacts) (1to 10) MQ 0.14 mQY/Q + 0.36 kQ E-DCR-M-OOO4-C;E'
(10 to 100) MQ 1.2 mQ/Q Direct M t
(0.1 to 1) GQ 2.4 mQ/Q et Doten |
1010, s Dot
(10 to 100) GQ 18 mQ/Q ’
(0.1to 1) TQ 0.12 Q/Q
(1) g 14(‘)5“5?9 FIl_Jke T42A Series
190 6.5 1O Resistance Standard_s,
1‘0 0 4:5 1O/Q GU|_deI|ne 9334A Air
L7 Resistance — Measure 19Q 4.5 uQ/Q Re3|'s:t|ar|1(ce885tggiards,
(Fixed Points) 100 O 2.6 pQYQ JUKE SoUeA
190 O 2.6 1Q/Q 8.5 Digit Multimeter;
LKO 26 1O/Q E-DCR-G-0003-GE:
19kO 2.6 1Q/Q Substltutlon_wnh
1'0 KO 2: 6 1Q/Q Standard Resistors.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Fluke 742A Series
110901;% ig H g;g Resistance Standards,
190 kO b ﬁQ/Q Guideline 9334A Air
L7 Resistance — Measure 1 MQ 5.8 uQ/Q Resistance Standards,
> . Fluke 8508A
(Fixed Points) 1.9 MQ 5.8 uQ/Q Diait Multi )
10 MO 18 uQ/Q 8.5 Digit Multimeter;
E-DCR-G-0003-GE:
19 MQ 18 nQ/Q btituti ith
100 MO 56 LQ/Q Su stltutlon_wn
Standard Resistors.
(50 to 500) pQ 0.32 mQ/Q PCN Metal Clad
(0.5 to 5) mQ 70 uQY/O Resistor Set,
=10 K Yokogawa 2743 Standard
(5 to Sl 1O g Current Shunt
(50 to 500) mQ 16 pQ/Q Y oKouawa 2792
500 mQ to 5 Q 9 pQY/Q gawa o
Standard Resistor,
(5t0 50) Q 4 uQ/Q ;
Fluke 742A Series
(50 to SRR S0 Resistance Standards
! Resistance — Measure (0.5 to 5) kQ 3.5 uQ/Q I !
Guildline 9230A Precision
(5 to 50) kQ 3.5 uQ/Q
DC Current Shunts,
(50 to 500) kQ 5 pQY/Q i _
Guildline 9334A Air
(0.5 to 5) MQ 8 uQ/Q . )
Resistance Standards;
(5 to 50) MQ 14 uQ/Q E-DCR-G-0004-GE:
(50 to 500) MQ 35 pQ/Q Voltage ’
(0510 5) GQ 60 p/Q Inter—compar?son with
(5 t0 10) GQ2 16 mQ/Q Standard Resistors.
Upto2Q 17 uQ/Q + 4.5 pQ
(21020) Q 9.5 pQY/Q + 15 uQ .
(20 to 200) Q 8 pQY/Q + 55 pQ 65 Sg;:e&tu?t‘i‘;i'; Cor
(0.2 to 2) kQ 8 nQY/Q + 0.5 mQ =219 !
Fluke 8508A
Lo (2 to 20) kQ 8 pQY/Q + 5.5 mQ o . _
Resistance — Measure 8.5 Digit Multimeter;
(20 to 200) kQ 8 nQ/Q + 55 mQ E-DCR-G-0001-GE:
(0.2 to 2) MQ ouy/Q+1.5Q Direct Measuremenf
(2 to 20) MQ 20 uQ/Q +0.12 kQ with Multimeters
(20 to 200) MQ 0.12 mQ/Q + 12 kQ '
(0.2 t0 2) GQ 1.5 mQ/Q + 1.2 MQ
Fluke 8508A
Up to 20 MQ 17 uQ/Q + 15 mQ 8.5 Digit Multimeter
! Resistance — Measure (20 to 200) MQ 65 nQ/Q + 1.5 kQ (High Voltage Mode),
(0.2 to 2) GQ 0.18 mQ/Q + 0.15 MQ E-DCR-G-0001-GE:
(2 t0 20) GQ 1.5 m/Q + 15 MQ Direct Measurement

with Multimeters.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Fluke 742A-1M
Resistance Standard,
Fluke 742A-10M
Resistance Standard,
! Resistance  Measure (1 to 33) MQ 22 pQ/Q Fluke 8508A or
33MQto 1.1 GQ 78 nQ/Q Agilent 3458A
8.5 Digit Multimeters,
E-DCR-G-0002-GE:
Resistance Parallel Circuit
Measurement.
(10 to 20) V
(1 to 10) kQ 0.4 mQ/Q
(10 to 100) kQ 0.4 mQ/Q
(0.1 to 1) MQ 0.4 mQY/Q
(1 to 10) MQ 0.6 mQY/Q
(10 to 100) MQ 0.7 mQ/Q
(0.1t0 1) GQ 2 mQ/Q Fluke 57xxA Multiproduct
(1to 10) GQ 3 mQ/Q Calibrators or Fluke 55xxA
(10 to 100) GQ 3.2 mQ/Q Multiproduct Calibrators,
(0.1t0o 1) TQ 20 mQ/Q Keithley 617 Electrometer,
! Resistance — Measure (1t010) TQ 20 mY/Q Agilent 3458A
(20 to 100) V 8.5 Digit Multimeter;
(1 to 10) kQ 0.3 mQY/Q E-DCR-G-0005-GE: Apply
(10 to 100) kQ 0.3 mQ/Q Voltage and Measure
(0.1to 1) MQ 0.2 mQ/Q Current, then calculate
(1to 10) MQ 0.6 mQ/Q Resistance as Ohm’s Law.
(10 to 100) MQ 0.7 mQY/Q
(0.1 t0 1) GQ 2.5 mY/Q
(1 to 10) GQ 3.5 mQ/Q
(10 to 100) GQ 3.5 mQ/Q
(0.1to 1) TQ 3.5 mY/Q
(1t010) TQ 20 m/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
(100 to 200) V
(10 to 100) kQ 0.4 mQY/Q
(100 to 1000) kO 0.4 mQY/Q
(1 to 10) MQ 0.4 mQ/Q
(10 to 100) MQ 0.5 mQY/Q
(100 to 1000) MQ 0.7 mQY/Q
(1to 10) GQ 3 mQY/Q
(10 to 100) GQ 3 mQY/Q
(100 to 1 000) GQ 20 mQY/Q
(1to 10) TQ PO myQ Fluke 57xxA Multiproduct
(0.1to 1) kV .
(10 to 100) kQ 0.2 mOY/Q Callbr_ators or Fluke 55XXA
(0.1t0 1) MQ 0.1 mO/Q Mgltlproduct Calibrators,
(llto 10) MQ 021 mo/Q Keithley _617 Electrometer,
! Resistance — Measure (10 to 100) MQ 0.2 mQ/Q Agilent 3458A )
(0.1 t0 1) GO 0.2 mO/O 8.5 Digit Multlmfeter,
(1 to 10) GO B O E-DCR-G-0005-GE: Apply
(10 to 100) GQ 39 mQ/O Voltage and Measure
(0.1t0 1) TQ 2 mO/O Cgrrent, then calculate
(110 10) TQ 2 mO/O Resistance as Ohm’s Law.
(1to 2) kV
(0.1 to 1) MQ 2.5 mQ/Q
(1 to 10) MQ 2.5 mY/Q
(10 to 100) MQ 2.5 mQY/Q
(0.1 to 1) GQ 2.5 mY/Q
(1 to 10) GQ 2.5 mQ/Q
(10 to 100) GQ 2.5 mY/Q
(0.1to 1) TQ 3.8 mY/Q
(1 to 10) TQ 4 mQ/Q
(2 t0 10) kV Trek 10/10B Higlhf_\/oltage
(1 to 10) MQ 2.5 mQ/Q _ Power Amplifier,
(10 to 100) MQ 25 mQ/Q Keithley _617 Electrometer,
! Rei (100 to 1000) M 2.5 mQ/Q Agilent 3458A
esistance — Measure (1 to 10) GQ 25 mO/O 8.5 Digit Multimeter;
(10 to 100) GQ 2.5 mQY/Q E [i/%iacseofn?'\f;s uArFépW
(100 to 1 000) GQ 3.8 mQ/Q
(1t0 10) TQ 3.8 mO/O Current, then calculate

Resistance as Ohm’s Law.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
01tol)V
(1to 10) kQ 13 % of reading
(10 to 100) kQ 14 % of reading
(0.1 to 1) MQ 13 % of reading
(1to 10) MQ 13 % of reading
(10 to 100) MQ 13 % of reading
(0.1t0 1) GQ 15 % of reading
(1to 10) GQ 17 % of reading
(10 to 100) GQ 18 % of reading
(1to 10) V
(10 to 100) kQ 2.1 % of reading
(0.1to 1) MQ 2.9 % of reading
(1to 10) MQ 2.1 % of reading
(10 to 100) MQ 2.2 % of reading
(0.1to 1) GQ 2.4 % of reading
(1to 10) GQ 4.5 % of reading
(10 to 100) GQ 6.6 % of reading
(0.1t0 1) TQ 7 % of reading Agilent 4339A
(1to 10) TQ 14 % of reading High Resistance Meter;
! Resistance — Measure (10 to 100) V E-DCR-G-0007-GE: Direct
(0.1to 1) MQ 1 % of reading Measurement with High
(1 to 10) MQ 1.8 % of reading Resistance Meter.
(10 to 100) MQ 1.1 % of reading
(0.1t0 1) GQ 1.2 % of reading
(1to 10) GQ 1.4 % of reading
(10 to 100) GQ 3.5 % of reading
(0.1t0 1) TQ 5.6 % of reading
(1to 10) TQ 5.9 % of reading

(10 to 100) TQ
(100 to 1 000) V
(1 to 10) MQ
(10 to 100) MQ
(0.1to 1) GQ
(1 to 10) GQ
(10 to 100) GQ
0.1to 1) TQ
(1 to 10) TQ
(10 to 100) TQ
(0.1to 1) PQ

13 % of reading

1 % of reading
1.8 % of reading
1 % of reading
1.1 % of reading
1.3 % of reading
3.4 % of reading
5.5 % of reading
5.9 % of reading
13 % of reading
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
2mvV
10 Hz 0.38 mV/V
20 Hz 0.38 mV/V
40 Hz 0.38 mV/V
100 Hz 0.37 mVIV
1 kHz 0.37 mVIV
10 kHz 0.37 mV/IV
20 kHz 0.37 mV/IV
50 kHz 0.37 mVIV
100 kHz 0.46 mV/V
300 kHz 0.55 mVv/V
500 kHz 0.65 mV/V
Fluke 792A
800 kHz 0.74 mVIV
AC Voltage — Source 1 MHz 0.74 mVIV ACéF)fC'{/ri\r}Is_l‘géOSg?goéa}rd,
(Fixed Points) 6 mV Comparison ’
10 Hz 0.23 mVIV Measurements
20 Hz 0.23 mV/V '
40 Hz 0.20 mV/V
100 Hz 0.19 mV/V
1 kHz 0.19 mVv/V
10 kHz 0.19 mVv/V
20 kHz 0.19 mV/V
50 kHz 0.23 mVIV
100 kHz 0.30 mV/V
300 kHz 0.42 mVIV
500 kHz 0.48 mVIV
800 kHz 0.58 mV/V
1 MHz 0.62 mV/V
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) :
Equipment
10 mv
10 Hz 0.11 mv/VvV
20 Hz 95 uV/V
40 Hz 95 uv/iv
100 Hz 95 pV/V
1 kHz 95 uV/V
10 kHz 95 pV/V
20 kHz 95 pV/V
50 kHz 0.10 mvV/V
100 kHz 0.16 mV/V
300 kHz 0.23 mV/IV
500 kHz 0.30 mV/V
Fluke 792A
800 kHz 0.34 mV/IV
AC Voltage — Source 1 MHz 0.38 mVv/V ACéF)fC'{'/ri\r}Is_fgéosg?gcéa}rd,
(Fixed Points) 20 mV Comparison ’
108 U Measurements
20 Hz 85 uV/V '
40 Hz 85 uV/V
100 Hz 75 pVv/Iv
1 kHz 75 uVIvV
10 kHz 75 uVIV
20 kHz 75 uV/IV
50 kHz 95 pV/V
100 kHz 0.15 mV/IV
300 kHz 0.23 mV/IV
500 kHz 0.31 mVvV/V
800 kHz 0.38 mV/V
1 MHz 0.38 mV/V
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
60 mV
10 Hz 70 pvIvV
20 Hz 50 uv/v
40 Hz 45 pviv
100 Hz 45 pviv
1 kHz 45 pviv
10 kHz 45 pviv
20 kHz 45 pviv
50 kHz 50 uv/v
100 kHz 87 pviv
300 kHz 0.15 mV/IV
500 kHz 0.22 mVIV
Fluke 792A
800 kHz 0.29 mV/V
AC Voltage — Source 1 MHz 0.29 mV/V ACéE)fC'{'/ri\r}Is_fgéosg?gcéa}rd,
(Fixed Points) 100 mV Comparison ’
1002 ety Measurements
20 Hz 32 uvIiv '
40 Hz 20 pv/iv
100 Hz 20 pvIv
1 kHz 20 pvIiv
10 kHz 20 pVvIv
20 kHz 20 pvIv
50 kHz 31 pviv
100 kHz 46 pVvIv
300 kHz 86 pVvIv
500 kHz 0.13 mV/V
800 kHz 0.19 mV/V
1 MHz 0.19 mV/V
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
200 mv
10 Hz 32 pvIiv
20 Hz 27 uVIv
40 Hz 18 uv/iv
100 Hz 18 uviv
1 kHz 18 uVv/IV
10 kHz 18 uVv/Iv
20 kHz 18 uVv/Iv
50 kHz 27 uVIv
100 kHz 46 VIV
300 kHz 81 uv/iv
500 kHz 0.12 mVvV/IV
Fluke 792A
800 kHz 0.17 mVIV
AC Voltage — Source 1 MHz 0.19 mV/V Acéffc-{;?&s_%éoﬁ?gg?rd’
(Fixed Points) 600 mV Comparison ’
1002 eV Measurements
20 Hz 22 uviv '
40 Hz 14 uviv
100 Hz 14 uviv
1 kHz 14 pvIvV
10 kHz 14 pvIv
20 kHz 14 pVvIv
50 kHz 14 uvVIvV
100 kHz 17 uviv
300 kHz 30 pviv
500 kHz 35 pviv
800 kHz 60 uv/v
1 MHz 70 pvVIV
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) :
Equipment
1V
10 Hz 31 pviv
20 Hz 21 pvIiv
40 Hz 12 uviv
100 Hz 12 pviv
1 kHz 12 uvIvV
10 kHz 12 uvIv
20 kHz 12 uvIv
50 kHz 14 uviv
100 kHz 17 uviv
300 kHz 27 uviv
kHz 1uviv
ggg kHz io Evjv Fluke 792A
AC/DC Transfer Standard;
AC Voltage — Source 1 MHz 50 pv/Iiv E-ACV-M-0008-GE-
(Fixed Points) 2V Comparison ’

108 L Measurements

20 Hz 22 uviv '
40 Hz 15 pviv
100 Hz 15 pviv
1 kHz 15 pV/V
10 kHz 15 pv/iv
20 kHz 15 pV/vV
50 kHz 15 pviv
100 kHz 18 uviv
300 kHz 27 uviv
500 kHz 32 VIV
800 kHz 40 pviv
1 MHz 50 uvIVv
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) :
Equipment
6V
10 Hz 31 pviv
20 Hz 21 pvIiv
40 Hz 13 uviv
100 Hz 13 uviv
1 kHz 13 uv/IvV
10 kHz 13 uvIv
20 kHz 13 uvIv
50 kHz 14 uviv
100 kHz 14 uviv
300 kHz 26 pVv/Iiv
kHz 1uviv
ggg kHz io Evjv Fluke 792A
AC/DC Transfer Standard;
AC Voltage — Source 1 MHz 50 pv/Iiv E-ACV-M-0008-GE-
(Fixed Points) 10V Comparison ’

108 v Measurements

20 Hz 21 pvIv '
40 Hz 13 uvIv
100 Hz 13 pviv
1 kHz 13 pv/IV
10 kHz 13 pv/Iiv
20 kHz 13 pVIv
50 kHz 14 uvVIvV
100 kHz 15 uviv
300 kHz 26 pv/Iiv
500 kHz 31 puviv
800 kHz 40 pviv
1 MHz 50 uvIVv
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
20V
10 Hz 32 pvIiv
20 Hz 23 uVIvV
40 Hz 17 uvIv
100 Hz 17 uviv
1 kHz 17 pvIv
10 kHz 17 pviv
20 kHz 17 pvIiv
50 kHz 17 uviv
100 kHz 19 pviv
300 kHz 30 pviv
500 kHz 32 uviv
800 kHz 40 pVv/Iv
1 MHz 50 pvIv
60 V
10 Hz 32 pvIv Fluke 792A
AC Voltage — Source 20 Hz 22 uviv AC/DC Transfer Standard;
(Fixed Points) 40 Hz 15 pv/iv E—ACV—M—0_008—GE;
100 Hz 15 pviv Comparison
1 kHz 15 pv/iv Measurements.
10 kHz 15 pv/iv
20 kHz 15 pV/vV
50 kHz 16 pvIvV
100 kHz 18 pv/iv
300 kHz 35 uviv
100V
10 Hz 32 uviv
20 Hz 22 uVIV
40 Hz 14 uvIv
100 Hz 14 uvIv
1 kHz 14 uvIv
10 kHz 14 uvIv
20 kHz 14 uvIiv
50 kHz 16 pviv
100 kHz 22 uVIv
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
200V
10 Hz 45 pviv
20 Hz 23 uVvIiv
40 Hz 18 uv/iv
100 Hz 18 uv/Iv
1 kHz 18 uv/IvV
10 kHz 18 pviv
20 kHz 18 pviv
50 kHz 20 pvIv
100 kHz 37 uwIivV
600 V Fluke 792A
AC Voltage — Source 40 Hz 18 uviv AC/DC Transfer Standard;
(Fixed Points) 100 Hz 18 uv/IvV E-ACV-M-0008-GE;
1 kHz 18 uviv Comparison
10 kHz 18 uv/iv Measurements.
20 kHz 18 uv/IvV
50 kHz 23 uv/IV
100 kHz 46 pVv/IV
1000 V
40 Hz 18 pviv
100 Hz 18 pVviv
1 kHz 18 uviv
10 kHz 18 uviv
20 kHz 18 pVviv
30 kHz 18 uviv
Upto 2.2 mV Fluke 55xxA
(3to5) Hz 1.9mV/IV + 6 pv Multiproduct Calibrator, or
(5t0 10) Hz 0.68 mV/V + 6 uVv Fluke 57xxA
(10 to 20) Hz 0.24 mVIV + 4.2 pv Multiproduct Calibrator, or
(20 to 40) Hz 90 uVIV + 4.2 pv Yokogawa 2558

L AC Voltage — Source

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

80 uV/IV + 4.2 pv
0.2mVIV + 4.2 puVv
0.5 mVIV +5.2 uv
1.1 mV/V +10 pVv
1.4 mV/IV + 22 pv
2.7 mV/IV + 22 uv

Precision AC Calibrator;
E-ACV-M-0001-GE,
E-ACV-M-0002-GE,
E-ACV-M-0003-GE,
Direct Measurement

against calibrators.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

L AC Voltage — Source

(2.2t022) mV
(3to5) Hz
(5to 10) Hz
(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
(22 to 220) mV
(3to5) Hz
(510 10) Hz
(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
(0.22t02.2) V
(3to5) Hz
(5t0 10) Hz
(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

1.9mV/V + 6 pv
0.68 mV/V + 6 pVv
0.24 mVIV + 4.2 pyv
90 uVIV + 4.2 pv
80 uVIV + 4.2 pv
0.2 mVIV + 4.2 pv
0.5 mV/V + 5.2 pv
1.1 mV/V + 10 pVv
1.4 mV/IV + 22 pv
2.7 mVIV + 22 pv

1.9 mV/V + 60 pv
0.68 mV/V + 60 puVv
0.24 mV/IV + 13 pVv

90 uVIV + 7.2 pv

80 uVIV + 7.2 pv
0.2mVIV +7.2puVv
0.46 mV/V + 18 uv

0.9 mV/IV + 22 uv

1.4 mV/V + 26 pVv
2.7 mVIV + 0.14 mV

1.9 mV/V + 0.6 mV
0.68 mV/V + 0.6 mV
0.24 mVIV + 45 pv
90 pV/V + 20 pVv
45 uVviv + 20 pv
75 pVv/V + 16 pVv
0.11 mV/V + 35 pv
0.42 mV/V + 82 uv
1 mV/V +0.22 mV
1.7 mV/V +0.38 mV

Fluke 55xxA
Multiproduct Calibrator, or
Fluke 57xxA
Multiproduct Calibrator, or
Yokogawa 2558
Precision AC Calibrator;
E-ACV-M-0001-GE,
E-ACV-M-0002-GE,
E-ACV-M-0003-GE,
Direct Measurement
against calibrators.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(22t022) V
(3to5) Hz 1.9 mV/V + 6 mV
(5t010) Hz 0.68 mV/V + 6 mV
(10 to 20) Hz 0.24 mV/V + 0.45 mV
(20 to 40) Hz 90 uV/V + 0.2 mV
40 Hz to 20 kHz 45 pVv/iVv +0.18 mV
(20 to 50) kHz 75 uVIV + 0.14 mV
(50 to 100) kHz 0.1 mV/V +0.28 mV
(100 to 300) kHz 0.28 mV/V + 0.62 mV
(300 to 500) kHz 1mV/IV +22mV Fluke 55xxA
500 kHz to 1 MHz 1.5mVv/V+35mV Multiproduct Calibrator, or
(22 to 220) V Fluke 57xxA
(3to5) Hz 1.9 mV/V 60 mV Multiproduct Calibrator, or
(510 10) Hz 0.68 uV/V + 60 mV Yokogawa 2558

L AC Voltage — Source

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

0.24 mV/IV + 4.5 mV
90 uV/IV + 2.4 mV
52 uV/V + 1.8 mV
80 uV/V + 1.6 mV

0.15 mV/V + 3.2 mV
0.9 mV/V + 18 mV
4.4 mVIV + 45 mV
8 mV/V + 85 mV

0.3mV/V + 18 mV
75uVIV +5.8 mV

90 uvV/V +4.5 mV
0.17mV/V + 6.2 mV
0.6 mV/V + 12 mV

Precision AC Calibrator;
E-ACV-M-0001-GE,
E-ACV-M-0002-GE,
E-ACV-M-0003-GE,
Direct Measurement

against calibrators.

L AC Voltage — Source

(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
(330 to 1 020) V
(3t0 5) Hz
(5 to 10) Hz

0.6 mV/IV +12 mV
2.3 mV/V + 46 mV

1.9 mV/V + 60 mV
0.68 mV/V + 60 mV

Fluke 55xxA
Multiproduct Calibrator, or
Fluke 57xxA
Multiproduct Calibrator, or
Yokogawa 2558
Precision AC Calibrator;
E-ACV-M-0001-GE,
E-ACV-M-0002-GE,
E-ACV-M-0003-GE,
Direct Measurement
against calibrators.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494
www.anab.org

Page 38 of 210

SN,
=~ ~
il‘ E_///;/
N

ANSI National Accreditation Board KA

A



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(50 to 60) Hz

Trek 10/10B High Voltage
Power Amplifier,

Up to 3 kV 1.5mVIV+12V Vitrek 4700 Digital
(3to 5) kV 15mVIV+17V High Voltage Meter,
L . (5to 10) kv 1.5mVIV +3V Vitrek 4700-HVL-35
AC High Voltage — Source (10 to 15) kV 15mVIV + 6V High Voltage Probe,
(15 to 20) kV 15mVv/V+8V High Voltage Source;
(20 to 25) kV 1.5mV/IV+9V E-ACV-M-0005-GE:
(25 to 30) kV 1.5mV/IV +10V Direct or Comparison
Measurement.
(0.33t0 1.1) mV
(10 to 30) Hz 3mV/V+3uV
30 Hz to 120 kHz 1.1 mV/V+3uV
120 kHz to 2 MHz 2mV/V +4 uvV
(2 to 10) MHz 4 mV/V+4 vV
(10 to 20) MHz 6 mV/V +4 uv
(20 to 30) MHz 15 mV/V + 20 v
(1.1to3) mV
(10 to 30) Hz 3mV/V+3uV
30 Hz to 120 kHz 1 mV/V +3 pVv
120 kHz to 2 MHz I mV/V +4 vV
(2 to 10) MHz 3mV/V +4uv Fluke 5700A/03
! AC Voltage — Source (10 to 20/9Siie QR 4 1V Multiproduct Calibrator
Amplitude Flatness (20 to 30) MHz - AAREIA (Wide Band Function)
i (3to1l)mv E-ACV-M-0007-GE:
(Relative o LKA (1010 30) Hz B V/V 3y Direct Measurement.
30 Hz to 120 kHz I mV/V+3uVv '
120 kHz to 2 MHz I mV/V +4 uV
(2 to 10) MHz 2mV/V +4 v
(10 to 20) MHz 4mV/V +4 v
(20 to 30) MHz 10 mV/V +4 uv
(11to 33) mV
(10 to 30) Hz 3mV/V+3uV
30 Hz to 120 kHz I mV/V +3 uVvV
120 kHz to 2 MHz I mV/V +4 uVvV
(2 to 10) MHz 2mV/V+4uv
(10 to 20) MHz 4mV/V +4 v

(20 to 30) MHz

10 mV/V +4 VvV
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

L AC Voltage — Source
Amplitude Flatness
(Relative to 1 kHz)

(33to 110) mV
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(110 to 330) mV
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
330mVto 1.1V
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(11t0 35V
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz

(20 to 30) MHz

3mV/V+3uv
1 mV/V +3 uV
1 mV/V +4 vV
2mV/V +4 uVvV
4 mV/V +4 uV
10 mV/V +4 uV

3mV/V +30 uv
I mV/V +30 uv
I mV/V +30 uv
2 mV/V +30 uvV
4 mV/V +30 uv
10 mV/V + 30 uV

3mV/V +30 uv
1 mV/V +30 uv
I mV/V +30 uv
2 mV/V +30 uV
4 mV/V + 30 uV
10 mV/V + 30 uV

3mV/V +0.3mV
1 mV/V+03mV
1 mV/V+03mV
2mV/V +0.3mV
4 mVIV+03mV
10 mV/V + 0.3 mV

Fluke 5700A/03
Multiproduct Calibrator
(Wide Band Function),

E-ACV-M-0007-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
2mvV
10 Hz 0.38 mV/V
20 Hz 0.38 mV/V
40 Hz 0.38 mV/V
100 Hz 0.37 mV/IV
1 kHz 0.37 mV/V
10 kHz 0.37 mV/IV
20 kHz 0.37 mV/IV
50 kHz 0.37 mV/IV
100 kHz 0.46 mV/IV
300 kHz 0.55 mV/V
500 kHz 0.65 mV/V
Fluke 792A
800 kHz 0.74 mVIV
AC Voltage — Measure 1 MHz 0.74 mVIV ACé[_):CU?gs_Begoit_gggrd,
(Fixed Points) 6 mV Comparison ’
1002 L il Measurements
20 Hz 0.23 mV/V '
40 Hz 0.2 mVIV
100 Hz 0.19 mVvV/V
1 kHz 0.19 mVv/V
10 kHz 0.19 mV/IV
20 kHz 0.19 mvV/V
50 kHz 0.23 mV/V
100 kHz 0.3 mVv/V
300 kHz 0.42 mVIV
500 kHz 0.48 mV/IV
800 kHz 0.58 mV/V
1 MHz 0.62 mV/IV
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) :
Equipment
10 mv
10 Hz 0.11 mv/VvV
20 Hz 95 uV/V
40 Hz 95 uv/iv
100 Hz 95 pV/V
1 kHz 95 uV/V
10 kHz 95 pV/V
20 kHz 95 pV/V
50 kHz 0.1 mv/V
100 kHz 0.16 mV/V
300 kHz 0.23 mV/IV
500 kHz 0.30 mV/V
Fluke 792A
800 kHz 0.34 mV/IV
AC Voltage — Measure 1 MHz 0.38 mVv/V ACé[_):CU?gs_Begoit_gggrd,
(Fixed Points) 20 mV Comparison ’
108 U Measurements
20 Hz 85 uV/V '
40 Hz 85 uV/V
100 Hz 75 pVv/Iv
1 kHz 75 uVvIvV
10 kHz 75 uVIV
20 kHz 75 uV/IV
50 kHz 95 pV/V
100 kHz 0.15 mV/IV
300 kHz 0.23 mV/IV
500 kHz 0.31 mVvV/V
800 kHz 0.38 mV/V
1 MHz 0.38 mV/V
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
60 mV
10 Hz 70 pvIvV
20 Hz 50 uv/v
40 Hz 45 pviv
100 Hz 45 pviv
1 kHz 45 pviv
10 kHz 45 pviv
20 kHz 45 pviv
50 kHz 50 uv/v
100 kHz 87 pviv
300 kHz 0.15 mV/IV
500 kHz 0.22 mVIV
Fluke 792A
800 kHz 0.29 mV/V
AC Voltage — Measure 1 MHz 0.29 mV/V ACé[_):CU?gs_Begoit_gggrd,
(Fixed Points) 100 mV Comparison ’
1002 ety Measurements
20 Hz 32 uvIiv '
40 Hz 20 pv/iv
100 Hz 20 pvIv
1 kHz 20 pvIiv
10 kHz 20 pVvIv
20 kHz 20 pvIv
50 kHz 31 pviv
100 kHz 46 pVvIv
300 kHz 86 pVvIv
500 kHz 0.13 mV/V
800 kHz 0.19 mV/V
1 MHz 0.19 mV/V
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
200 mv
10 Hz 32 pvIiv
20 Hz 27 uVIv
40 Hz 18 uv/iv
100 Hz 18 uviv
1 kHz 18 uVv/IV
10 kHz 18 uVv/Iv
20 kHz 18 uVv/Iv
50 kHz 27 uVIv
100 kHz 46 VIV
300 kHz 81 uv/iv
500 kHz 0.12 mVvV/IV
Fluke 792A
800 kHz 0.17 mVIV
AC Voltage — Measure 1 MHz 0.19 mV/V ACé[_):CU?gs_Begoit_gggrd,
(Fixed Points) 600 mV Comparison ’
1002 eV Measurements
20 Hz 22 uviv '
40 Hz 14 uviv
100 Hz 14 uviv
1 kHz 14 pvIvV
10 kHz 14 pvIv
20 kHz 14 pVvIv
50 kHz 14 uvVIvV
100 kHz 17 uviv
300 kHz 30 pviv
500 kHz 35 pviv
800 kHz 60 uv/v
1 MHz 70 pvVIV
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1V
10 Hz 31 pviv
20 Hz 21 pvIiv
40 Hz 12 uviv
100 Hz 12 pviv
1 kHz 12 pVIv
10 kHz 12 uvIv
20 kHz 12 uvIv
50 kHz 14 uviv
100 kHz 17 uviv
300 kHz 27 uviv
kHz 1uviv
ggg kHz io Evjv AC /DCFT'”ke ZgZSAt dard:
AC Voltage — Measure 1 MHz 50 pv/iv E. AC\;?(gS-OeCSO S_EgE?r ’
(Fixed Points) 2V Comparison ’

1002 eV Measurements

20 Hz 22 uviv '
40 Hz 15 pviv
100 Hz 15 pviv
1 kHz 15 pV/V
10 kHz 15 pv/iv
20 kHz 15 pV/vV
50 kHz 15 pviv
100 kHz 18 uviv
300 kHz 27 uviv
500 kHz 32 VIV
800 kHz 40 pviv
1 MHz 50 uvIVv
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
6V
10 Hz 31 pviv
20 Hz 21 pvIiv
40 Hz 13 uviv
100 Hz 13 uviv
1 kHz 13 uv/IvV
10 kHz 13 uvIv
20 kHz 13 uvIv
50 kHz 14 uviv
100 kHz 14 uviv
300 kHz 26 pVv/Iiv
kHz 1uviv
ggg kHz io Evjv AC /DCFT'”ke ZgZSAt dard:
AC Voltage — Measure 1 MHz 50 uv/v E. AC\;?(gS-OeCSO S_EgE?r ’
(Fixed Points) 0V Comparison ’

1002 S Measurements

20 Hz 21 pvIv '
40 Hz 13 uvIv
100 Hz 13 pviv
1 kHz 13 pv/IV
10 kHz 13 pv/Iiv
20 kHz 13 pVIv
50 kHz 14 uvVIvV
100 kHz 15 uviv
300 kHz 26 pv/Iiv
500 kHz 31 puviv
800 kHz 40 pviv
1 MHz 50 uvIVv
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
20V
10 Hz 32 pvIiv
20 Hz 23 uV/IvV
40 Hz 17 uvIv
100 Hz 17 uviv
1 kHz 17 pvIv
10 kHz 17 uviv
20 kHz 17 uviv
50 kHz 17 uviv
100 kHz 19 uviv
300 kHz 30 uvIiv
500 kHz 32 uvVIvV
800 kHz 40 uV/IV
1 MHz 50 pv/iv
60 V
10 Hz 32 pvIv Fluke 792A
20 Hz 22 uviv AC/DC Transfer Standard;
AC \(/lfi';zgepgmig’lsure 40 Hz 15 VIV E-ACV-G-0005-GE;
100 Hz 15 pviv Comparison
1 kHz 15 pv/iv Measurements.
10 kHz 15 pv/iv
20 kHz 15 pV/vV
50 kHz 16 pvIvV
100 kHz 18 uviv
300 kHz 35 uviv
100V
10 Hz 32 uviv
20 Hz 22 uviv
40 Hz 14 uvIv
100 Hz 14 uvIv
1 kHz 14 uvIv
10 kHz 14 uvIv
20 kHz 14 uvIiv
50 kHz 16 pviv
100 kHz 22 uVIv
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
200V
10 Hz 45 pviv
20 Hz 23 uVIvV
40 Hz 18 uv/iv
100 Hz 18 uviv
1 kHz 18 uVv/IV
10 kHz 18 uv/iv
20 kHz 18 uv/iv
50 kHz 20 pv/Iv
100 kHz 37 uvIiv
600 V Fluke 792A
40 Hz 18 uviv AC/DC Transfer Standard;
AC \(/Foi';ggepgiﬁ]"t‘;;"sure 100 Hz 18 UVIV E-ACV-G-0005-GE;
1 kHz 18 uviv Comparison
10 kHz 18 uv/iv Measurements.
20 kHz 18 uviv
50 kHz 23 uvIiv
100 kHz 46 pvIiv
1000V
40 Hz 18 pv/iv
100 Hz 18 pv/iv
1 kHz 18 uviv
10 kHz 18 uviv
20 kHz 18 uviv
30 kHz 18 pv/iv
Upto 2.2 mV

1 AC Voltage — Measure

(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

1.4mV/IV +1.2 uVvV
0.58 mV/V + 1.2 pyv
0.33mV/IV + 1.2 uv
0.64 mV/V + 1.6 pVv
0.94 mV/V + 2 uv
1.8 mV/V + 3.2 uv
2.1 mVIV + 6.2 uv
3.9mV/IV +6.2 uVv

Fluke 5790A or
Fluke 5790B AC
Measurement Standards;
E-ACV-G-0003-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! AC Voltage — Measure

(22t0 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
(7 to 22) 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
(7 to 22) 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
(22 to 70) mV
(9.5 to 10) Hz
(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

0.66 mV/V + 1.2 uv
0.29 mV/V + 1.2 v
0.17 mVIV + 1.2 pyv
0.32mV/V + 1.6 pv
0.48 mV/V + 2 pv
0.94 mV/V + 3.2 uv
1.1 mV/V +6.2 uv
2.8 mV/V + 6.2 uvV

0.23mV/V + 1.2 uyv
0.15 mV/V + 1.2 uv
86 uV/V + 1.2 pv
0.17 mV/V + 1.6 pv
0.25 mV/V + 2 pv
0.65 mV/V + 3.2 uvV
0.78 mV/V + 6.2 pv
2.1 mVIV + 6.2 uv

0.23mV/IV + 1.2 pyv
0.15 mV/V + 1.2 pv
86 uV/IV + 1.2 pv
0.17 mV/V + 1.6 pV
0.25 mV/V + 2 uv
0.65 mV/V + 3.2 uv
0.78 mV/V + 6.2 uv
2.1 mVIV + 6.2 uv

0.78 mV/V + 1.2 v
0.19 mV/V +1.2 uv
0.11 mV/V + 1.2 pyv
54 uVIV + 1.2 pv
0.11 mV/V + 1.6 uv
0.21 mV/V + 2 pv
0.42 mV/V + 3.2 uvV
0.53 mV/V + 6.2 uv
1.1 mV/V +6.2 uv

Fluke 5790A or
Fluke 5790B AC
Measurement Standards;
E-ACV-G-0003-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 AC Voltage — Measure

(70 to 220) mV
(9.5t0 10) Hz
(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
(9.5t0 10) Hz
(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
(0.7t02.2) V
(9.5t0 10) Hz
(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
22to7)V
(9.5 to 10) Hz
(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

0.78 mV/V + 2 pv
0.17 mV/V + 2 pv
68 uVIV + 2 pv
34 VIV + 2 pv
57 uVIV + 2 pv
0.13mV/IV + 2 uv
0.22 mVIV + 4 uv
0.32 mV/V + 7 pv
0.94 mVIV + 7 uVv

0.78 mV/V + 2 pv
0.17 mV/V + 2 pv
61 uV/V + 3 pv
30 pV/IV + 2 pv
44 pVIV + 2 uv
66 uV/V +3 uv
0.17 mVIV + 6 pv
0.27 mV/IV + 12 pv
0.94 mV/V + 12 pv

0.78 mV/V + 10 pv
0.16 mV/V + 10 pv
54 uVv/V + 10 pVv
23 uV/V + 10 pVv
41 pVvIv + 10 pv
59 pv/v +10 pv
0.16 mV/V + 20 pv
0.25 mV/V + 20 pv
0.94 mV/V + 20 pv

0.78 mV/V + 10 uV
0.16 mV/V + 10 pv
55 uVv/iv + 10 pv
23 uV/IV + 10 pv
42 pvIv + 10 pv
69 uV/V +20 uv
0.18 mV/V + 20 uv
0.37 mV/V + 20 pv
1.2 mV/V + 20 pVv

Fluke 5790A or
Fluke 5790B AC
Measurement Standards;
E-ACV-G-0003-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 AC Voltage — Measure

(7to22) V
(9.5t0 10) Hz
(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
(9.5t0 10) Hz
(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
(70 to 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
(220 to 700) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(700 to 1 050) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

0.78 mV/V + 40 uv
0.16 mV/V + 40 pv
55 uV/IV + 40 pv
25 uV/IV + 40 pVv
42 uVIV + 40 pv
66 uV/V + 60 pv
0.18 mV/V + 60 pv
0.37 mV/V + 60 pv
1.2 mV/V + 60 pv

0.78 mV/V + 40 pV
0.16 mV/V + 40 pV
56 uV/V + 40 pv
31 pVIV + 40 pv
50 uV/V + 40 pv
86 uV/V + 60 pv
0.18 mV/V + 60 pVv
0.4 mVIV + 0.2 mV
1.2mV/V +0.2 mV

0.16 mV/V + 0.2 mV
56 uV/V + 0.4 mV
30 uv/V + 0.4 mV

60 uV/V + 1 mV
86 uV/V+2mV
0.21 mV/V +2 mV
0.55 mV/V +2 mV

0.16 mV/V + 0.7 mV
86 uV/V + 0.7 mV
37 uV/IV + 0.5 mV
0.12 mV/V + 1 mV
0.66 mV/V + 2 mV

0.16 mV/V + 0.7 mV
86 uV/V + 0.7 mV
35 uV/V + 0.5 mvV
0.12mVIV+1mV
0.66 mV/V + 2 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standards;
E-ACV-G-03-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 200 mV
(1to 10) Hz 0.17 mV/V + 20 pv
(10 to 40) Hz 0.14 mV/V + 5 pv
(40 to 100) Hz 0.12 mVIV + 5 uv
100 Hz to 2 kHz 0.11 mV/V + 3 pv
(2 to 10) kHz 0.14 mV/V +5 pVv
(10 to 30) kHz 0.34 mV/IV + 9 pv
(30 to 100) kHz 0.8 mV/V + 20 pv
(0.2t02) V
(1to 10) Hz 0.15 mV/V + 0.2 mV
(10 to 40) Hz 0.12 mV/V + 25 uv
(40 to 100) Hz 90 pV/V + 25 pv
100 Hz to 2 kHz 75 uVIV + 25 pv
(2 to 10) kHz 0.11 mV/V + 25 uv
(10 to 30) kHz 0.22 mV/V + 45 pv
(30 to 100) kHz 0.57 mV/V + 0.22 mV
(100 to 300) kHz 3mVIV+22mV
300 kHz to 1 MHz 10 mV/V + 22 mV Fluke 8508A

! AC Voltage — Measure

(2to 20) V
(1to 10) Hz
(10 to 40) Hz
(40 to 100) Hz
100 Hz to 2 kHz
(2to 10) kHz
(10 to 30) kHz
(30 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(20 to 200) V
(1 to 10) Hz
(10 to 40) Hz
(40 to 100) Hz
100 Hz to 2 kHz
(2 to 10) kHz
(10 to 30) kHz
(30 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz

0.15 mV/V + 2 mV
0.12 mV/V + 0.25 mV
90 uV/V + 0.25 mV
75 uV/IV + 0.25 mV
0.11 mV/V + 0.25 mV
0.22 mV/V + 0.45 mV
0.57 mV/V + 2.2 mV
3mV/IV +22 mV
10 mV/V +0.22V

0.15 mV/V + 20 mV
0.12 mV/V + 2.5 mV
90 uVIV + 2.5 mV
75 uV/V + 2.5 mV
0.11 mV/V + 2.5 mV
0.22 mV/V + 45 mV
0.57 mV/V + 22 mV
3mV/V+022V
10mVvIV+22V

8.5 Digit Multimeter;
E-ACV-G-0001-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 (+/-) Metho_d, and/or
Equipment
(200 to 1 050) V
(1to 10) Hz 0.15 mV/V + 80 mV Fluke 8508A
1 (10 to 40) Hz 0.12 mV/V + 25 mV 8.5 Digit Multimeter;
AC Voltage —Measure 40 Hz to 10 kHz 0.12 MV/V + 25 mV E-ACV-G-0001-GE:
(10 to 30) kHz 0.23 mV/V + 45 mV Direct Measurement.
(30 to 100) kHz 0.58 mV/V + 0.22 V

1 AC Voltage — Measure

Up to 10 mV
(1to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(10 to 100) mV
(1to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to 2) MHz
01ltol)V
(1to 40) Hz
40 Hzto 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to2) MHz
(1to 10) V
(1to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz

(1to 2) MHz

0.35 mV/V + 3.5 pv
0.24 mV/V + 1.4 yvV
0.35 mV/V + 1.4 pv
1.2mV/V + 1.4 uVv
58 mV/IV + 1.4 v
47 mV/IV + 2.4 v

84 uVIV + 5 pv
84 uVIV + 2.5 pv
0.17 mVIV + 2.5 pv
0.35 mV/V + 3 uv
0.93 mV/V + 3 uv
3.5mV/IV + 12 pv
12 mV/IV + 12 pv
18 mVIV + 12 pv

84 uV/IV + 50 pv
84 uV/IV + 25 pv
0.17 mV/V + 25 pv
0.35 mV/V + 30 pv
0.93 mV/V + 30 pv
3.5mV/V +0.12 mV
12 mV/V +0.12 mV
18 mV/V +0.12 mV

84 uv/v + 0.5 mv
84 uV/IV +0.25 mV
0.17 mV/V + 0.25 mV
0.35 mV/V + 0.3 mV
0.93 mV/V + 0.3 mV
3.5mVvIiV+12mV
12 mv/iV+12mV

18 mV/IV+12mV

Agilent 3458A
8.5 Digit Multimeter;
E-ACV-G-0001-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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

L AC Voltage — Measure

(10 to 100) V
(1to40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(100 to 1 000) V
(1to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

0.24 mV/V + 5 mV
0.24 mV/V + 2.5 mV
0.24 mV/IV + 2.5 mV
0.41 mV/V + 2.5 mV

1.4 mV/V +3mV

4.7 mV/IV + 12 mV

18 mV/IV + 12 mV

0.47 mV/V + 50 mV
0.47 mV/V + 25 mV
0.7 mV/V + 25 mV
1.4 mV/V + 25 mV
3.5mV/V + 30 mV

Agilent 3458A
8.5 Digit Multimeter;
E-ACV-G-0001-GE:
Direct Measurement.

1 AC High Voltage — Measure

(50 to 60) Hz
(Upto 1) kV
(1to 5) kV
(510 10) kV
(10 to 15) kV
(15 to 20) kV
(20 to 25) kV
(25 to 30) kV
(30 to 50) kV
(50 to 70) kV

15mV/IV+04V
15mV/IV+15V
1.5mVIV+3V
15mVIV+6V
1.5mVIV+8YV
15mVIiV+9V
1.5mVIV+10V
6 mV/V + 60V
6 mV/V + 60V

Vitrek 4700
Digital High
Voltage Meter,
or Kikusui 149-10A
Digital High
Voltage Meter,
TD1230 Verification
Device for Withstanding
Voltage Tester,
Vitrek 4700-HVL-35 and
HVL-150 High Voltage
Probe;
E-ACV-G-0002-GE: Direct
Measurement with
High Voltage Meters.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 Voltage — Measure
Amplitude Flatness
(Relative to 1 kHz)

Upto2.2mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(22t0 7) mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(7 to 22) mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(22 to 70) mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2t0 2) MHz
(2 to 10) MHz
(10 to 20) MHz

(20 to 30) MHz

1.5mV/V+0.3uV
0.75mV/V + 0.3 uv
1.1 mV/V + 1.6 pV
1.1 mV/V + 1.6 uV
1.1 mV/V + 1.6 uV
2.6 mV/V + 1.6 uV
4.5mV/V + 1.6 uV
11 mV/V + 4 uV

1.5mV/V + 0.3 pV
0.75 mV/V + 0.3 pV
1.1 mV/V + 1.6 uV
1.1 mV/V + 1.6 pV
1.1 mV/V + 1.6 uV
1.5mV/V + 1.6 uV
2.6 mV/V + 1.6 uV
5.6 mV/V + 1.6 pV

1.5mV/V+0.3 pv
0.75 mV/V + 0.3 pv
1.1 mV/V +0.3 pv
1.1 mV/V+0.3 pv
1.1 mV/V+0.3 pv
1.5mV/V+0.3 pv
2.6 mV/V+0.3 pv
5.6 mV/V+0.3uV

1.5mV/V+1uv
0.75 mV/V + 1 uv
0.75 mV/V + 1 pv
0.75 mV/V + 1 uvV
0.75 mV/V + 1 upv
1.5mVIV +1uv
23mV/V+1uv
5.3 mV/V+1uV

Fluke 5790A or
Fluke 5790B AC
Measurement Standards
(Wide Band Functions);
E-ACV-G-0004-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 Voltage — Measure
Amplitude Flatness
(Relative to 1 kHz)

(70 to 220) mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(220 to 700) mV
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
700mVto22V
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(22t07)V
(10 to 30) Hz
30 Hz to 120 kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2t0 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

1.5mV/V + 1 pv
0.6 mV/V + 1 pV
0.6 mV/V + 1 pV
0.75mV/V + 1 pV
0.75 mV/V + 1 pV
1.5mV/V + 1 pv
23mV/V+ 1 v
53mV/V+1uv

1.5mV/V + 10 pV
0.45 mV/V + 10 pV
0.45 mV/V + 10 pV
0.75 mV/V + 10 pV
0.75 mV/V + 10 pV
1.5mV/V + 10 pV
23mV/V + 10 pV
53 mV/V + 10 gV

1.5mV/V + 10 pV
0.45 mV/V + 10 pV
0.45 mV/V + 10 pV
0.75 mV/V + 10 pV
0.75 mV/V + 10 pV
1.5mV/V + 10 pV
23 mV/V+ 10 pV
53mV/V + 10 pV

1.5 mV/V + 60 pV
0.45 mV/V + 60 pV
0.45 mV/V + 60 pV
0.75 mV/V + 60 pV
0.75 mV/V + 60 uV

1.5 mV/V + 60 pV
2.3 mV/V + 60 pV

5.3 mV/V + 60 uV

Fluke 5790A or
Fluke 5790B AC
Measurement Standards
(Wide Band Functions);
E-ACV-G-0004-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
100 pA
10 Hz 0.14 mA/A
20 Hz 0.1 mA/A
40 Hz 0.1 mA/A
1 kHz 0.1 mA/A
5 kHz 0.11 mA/A
10 kHz 0.14 mA/A
30 kHz 0.17 mA/A
200 pA
10 Hz 0.14 mA/A
20 Hz 0.1 mA/A
40 Hz 0.1 mA/A
1 kHz 0.1 mA/A
5 kHz 0.11 mA/A Fluke 792A
10 kHz 0.14 mA/A AC/DC Transfer Standard,
AC Current — Source 30 kHz 0.17 mA/A and AC/DC Current Shunt;
(Fixed Points) 1 mA E-ACA-M-0006-GE:
10 Hz 65 HA/A Comparison
20 Hz 61 HA/A Measurements.
40 Hz 58 LA/A
1 kHz 58 HA/A
5 kHz 58 HA/A
10 kHz 58 HA/A
30 kHz 60 HA/A
2 mA
10 Hz 65 LA/A
20 Hz 60 HA/A
40 Hz 57 HAJA
1 kHz 57 MA/A
5 kHz 57 uA/A
10 kHz 57 HAJA
30 kHz 60 HA/A

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 57 of 210
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
10 mA
10 Hz 55 pA/A
20 Hz 51 LA/A
40 Hz 48 pA/A
1 kHz 48 pAJA
5 kHz 48 nAJIA
10 kHz 52 uA/A
30 kHz 60 HA/A
20 mA
10 Hz 55 HA/A
20 Hz 51 pA/A
40 Hz 48 pA/A
1 kHz 48 nAJA
5 kHz 48 pA/A
10 kHz 52 LA/A
30 kHz 60 HA/A
50 mA
10 Hz 58 HA/A Fluke 792A
20 Hz 54 pA/A AC/DC Transfer Standard,
AC Current — Source 40 Hz 51 pA/A and AC/DC Current Shunt;
(Fixed Points) 1 kHz 51 pyA/A E-ACA-M-0006-GE:
5 kHz 51 pA/A Comparison
10 kHz 56 HA/A Measurements.
30 kHz 60 HA/A
100 mA
10 Hz 56 LA/A
20 Hz 53 HA/A
40 Hz 50 HA/A
1 kHz 50 HA/A
5 kHz 50 pA/A
10 kHz 55 HA/A
30 kHz 60 HAJA
200 mA
10 Hz 56 LA/A
20 Hz 52 LA/A
40 Hz 48 pA/A
1 kHz 48 pA/A
5 kHz 48 pA/A
10 kHz 53 LA/A
30 kHz 60 HAJA
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
500 mA
10 Hz 68 HA/A
20 Hz 65 HA/A
40 Hz 62 HA/A
1 kHz 62 HA/A
5 kHz 62 HA/A
10 kHz 66 LA/A
30 kHz 75 pAJA
1A
20 Hz 63 HA/A
40 Hz 60 HAJA
1 kHz 60 HA/A
5 kHz 60 HA/A
10 kHz 64 LAJA
2A Fluke 792A
20 Hz 60 HA/A AC/DC Transfer Standard,
AC Current — Source 40 Hz 58 HA/A and AC/DC Current Shunt;
(Fixed Points) 1 kHz 58 HA/A E-ACA-M-0006-GE:
5 kHz 58 HA/A Comparison
10 kHz 61 pA/A Measurements.
5A
40 Hz 61 HA/A
1 kHz 61 HA/A
5 kHz 61 HA/A
10 kHz 65 HAJA
10 A
40 Hz 64 AJA
1 kHz 64 HA/A
5 kHz 64 HA/A
10 kHz 68 HA/A
20A
40 Hz 64 HA/A
1 kHz 64 HA/A
5 kHz 64 HA/A
Up to 220 pA Fluke 55xxA or Fluke
(3to 10) Hz 0.19 mA/A + 0.1 pA 57xxA
(10 to 20) Hz 0.25 mA/A + 20 nA Multiproduct Calibrators;
AC Current — Source (20 to 40) Hz 0.16 mA/A + 12 nA E-ACA-M-0001-GE,

40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

0.12 mA/A +9nA
0.28 mA/A + 13 nA
1.1 mA/A + 70 nA

E-ACA-M-0002-GE,
E-ACA-M-0003-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
(0.22t0 2.2) mA
(3to 10) Hz 0.19 mA/A + 1 pA

AC Current — Source

(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(510 10) kHz
(2.2t0 22) mA
(3to 10) Hz
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(510 10) kHz
(22 to 220) mA
(3to 10) Hz
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(0.22t02.2) A
(3to 20) Hz
20 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(22t011) A
(3to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(510 10) kHz
(11t030.2) A
(3to 45) Hz
45 Hz to 1 kHz

(1to 5) kHz

0.25 mA/A + 70 nA
0.16 mA/A + 50 nA
0.12 mA/A + 40 nA
0.2 mA/A +0.2 A
1.1 mA/A + 0.7 yA

0.19 mA/A + 8 pA
0.25 mA/A + 0.5 pA
0.16 mA/A + 0.5 pA
0.12 mA/A + 0.4 uA
0.2 mA/A + 0.6 A

1.1 mA/A + 6 pA

0.19 mA/A + 80 HA
0.25 mA/A +5 PA
0.16 mA/A + 5.5 pA
0.12 mA/A +5 pA
0.2 mA/A +5 A
1.1 mA/A + 20 pA

0.29 mA/A + 0.4 mA

0.26 mMAJA + 40 pA

0.45 mAJA + 90 pA
7mA/A + 0.2 mA

0.29 mMA/A+1mA
0.46 mA/A + 0.2 mA
0.95 mA/A + 0.4 mA
3.6 mMA/A + 0.8 mA

0.78 mA/A + 7.8 mA
0.55 mA/A + 4 mA
3.9 mA/A+7mA

Fluke 55xxA or Fluke
57xxA
Multiproduct Calibrators;
E-ACA-M-0001-GE,
E-ACA-M-0002-GE,
E-ACA-M-0003-GE:
Direct Measurement.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment

Up to 330 HA
(10 to 30) kHz 13 mAJ/A + 0.3 A

(0.33t0 3.3) MA
(10 to 30) kHz 7.8 mA/A + 0.5 HA

(3.3t033) mA Fluke 55xxA
(10 to 30) kHz 3.2 mA/A + 4 pA Multiproduct Calibrator;

L AC Current — Source

(33 to 330) mA
(10 to 30) kHz
(11to 20.5) A
(45 to 100) Hz
100 Hz to 1 kHz

3.2 mA/A +0.16 mA

0.94 mA/A + 4 mA
1.2 mA/A +4 mA

E-ACA-M-0002-GE:
Direct Measurement.

(1to 5) kHz 24 mA/A + 4 mA
Yokogawa 2558

(20.5t0 60) A . . _
L AC Current — Source 50 Hz, 60 Hz 1.8 mA/A + 20 mA Precision AC Callbratgr,

400 Hz 2.4 MAJA + 20 mA E-ACA-M-0003-GE:

Direct Measurement.

Upto 10 A
(45 to 440) Hz 0.23 mA/A + 60 mA

1 AC Current Clamp Meters —
Source
(Toroidal and Non-toroidal

type)

(10to 16.5) A

(45 to 65) Hz

(65 to 440) Hz
(16.5t0 60) A

(45 to 440) Hz
(60 to 150) A

(45 to 440) Hz
(150 to 155) A

(45 to 440) Hz
(155 to 550) A

(45 to 65) Hz
(550 to 1 000) A

(45 to 65) Hz
(1000 to 1 500) A

(45 to 65) Hz

2.4 mA/A + 60 mA
2.4 mA/A + 60 mA

2.4 mA/A + 60 mA

2.4 mA/A + 60 mA

2.4 mA/A + 60 mA

2.4 mA/A + 70 mA

2.4 mA/A + 70 mA

2.4 mA/A + 70 mA

Fluke 55xxA
Multiproduct Calibrator,
Fluke 5500A/COIL
50-turn Caoil;
E-ACA-M-0005-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Upto10 A
(45 to 65) Hz 0.25 mA/A + 0.5 mA
(65 to 440) Hz 0.25 mA/A + 0.5 mA
(10to 16.5) A
(45 to 65) Hz 2.4 mA/A + 60 HA
(65 to 440) Hz 2.4 mAJ/A + 60 pA
1 (16.5t0 60) A Fluke 55xxA
AC Currerét Clamp Meters — (45 to 440) Hz 2.4 mA/A + 60 pA Multiproduct Calibrator,
(Without0 :Jr:cciiecation) (60 t0 150) A FIUkG:‘ 5.500A/ .CO“"
(Toroidal and Non-toroidal (45 to 440) Hz 24 mA/A+0.4mA 8.5 Digit Multimeter;
type) (60 to 155) A E-ACA-M-0005-GE:
yp (45 to 440) Hz 24 mA/A + 0.4 mA Direct Measurement.
(155 to 550) A
(45 to 65) Hz 2.4 mAJ/A + 0.6 mA

(550 to 1 000) A
(45 to 65) Hz
(1000 to 1 500) A

2.4 mA/A +7 mA

(45 to 65) Hz 24 mA/A+7mA

200 pA

10 Hz 0.14 mA/A

20 Hz 0.1 mA/A

40 Hz 0.1 mA/A

1 kHz 0.1 mA/A

5 kHz 0.11 mA/A

10 kHz 0.14 mA/A
2 mA

Fluke 792A
;g :i gg 3%2 AC/DC Transfer Standard,
AC Current — Measure 40 Hz 57 UAJA and AC/DC Current Shunt;
(Fixed Points) E-ACA-G-0004-GE,

1 kHz ST UAA Comparison

5 kHz 57 PAJA Measurements

10 kHz 57 uA/A '
20 mA

10 Hz 55 HA/A

20 Hz 51 pA/A

40 Hz 48 pA/A

1 kHz 48 nAJA

5 kHz 48 pA/A

10 kHz 52 yA/A
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
200 mA
10 Hz 56 HA/A
20 Hz 52 pA/A
40 Hz 48 pA/A
1 kHz 48 pAJA
5 kHz 48 pA/A
10 kHz 53 HA/A
20 Hz 60 HA/A Fluke 792A
40 Hz 58 HA/A AC/DC Transfer Standard,
AC Current — Measure 1 kHz 58 HA/A and AC/DC Current Shunt;
(Fixed Points) 5 kHz 58 HA/A E-ACA-G-0004-GE,
10 kHz 61 HA/A Comparison
Measurements.
40 Hz 64 HA/A
1 kHz 64 HA/A
5 kHz 64 HA/A
10 kHz 68 LA/A
40 Hz 64 HA/A
1 kHz 64 HA/A
5 kHz 64 HA/A
(9 to 330) uA
(10 to 20) Hz 0.39 mA/A
(20 to 40) Hz 0.25 mA/A
40 Hz to 5 kHz 0.24 mA/A F':I'Ljuk‘;egggooBA Aoé
((150t$0120()))kk|:|22 06376512/ :‘ Measurement Standards,
' Metal Film Resistor,
(20 to 30) kHz 1.2 mA/A Fluke A40/A40A
L AC Current — Measure (3010 50) kHz 2.5 MAJA AC Current Shunts,
(0.331t0 3.3) MA
Holt HCS-50A
(10 to 20) Hz 0.29 mA/A AC Current Shunt:
(20 to 40) Hz 0.14 mA/A E-ACA-G-0003-GI,E'
40 Hz to 5 kHz 0.13 mA/A AC-DC Difference.
(5 to 10) kHz 0.13 mA/A Transfer
(10 to 20) kHz 0.24 mA/A '
(20 to 30) kHz 0.24 mA/A
(30 to 50) kHz 0.24 mA/A
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

L AC Current — Measure

(3.3t0 20) mMA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 5 kHz
(5 to 10) kHz
(10 to 20) kHz
(20 to 30) kHz
(30 to 50) kHz
(20 to 50) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 5 kHz
(5 to 10) kHz
(10 to 20) kHz
(20 to 30) kHz
(30 to 50) kHz
(50 to 200) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 5 kHz
(5 to 10) kHz
(10 to 20) kHz
(20 to 30) kHz
(30 to 50) kHz
(200 to 500) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 5 kHz
(5 to 10) kHz
(10 to 20) kHz
(20 to 30) kHz
(30 to 50) kHz
(0.5t02) A
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 5 kHz
(5 to 10) kHz
(10 to 20) kHz
(20 to 30) kHz
(30 to 50) kHz

0.21 mA/A
0.14 mA/A
0.13 mA/A
0.13 mA/A
0.13 mA/A
0.24 mA/A
0.24 mA/A

0.21 mA/A
0.15 mA/A
0.14 mA/A
0.14 mA/A
0.14 mA/A
0.25 mA/A
0.25 mA/A

0.21 mA/A
0.14 mA/A
0.13 mA/A
0.13 mA/A
0.13 mA/A
0.24 mA/A
0.24 mA/A

0.23 mA/A
0.17 mA/A
0.16 mA/A
0.16 mA/A
0.21 mA/A
0.26 mA/A
0.37 mA/A

0.22 mA/A
0.16 mA/A
0.15 mA/A
0.15 mA/A
0.20 mA/A
0.25 mA/A
0.36 mA/A

Fluke 5790A or
Fluke 5790B AC
Measurement Standards,
Metal Film Resistor,
Fluke A40/A40A
AC Current Shunts,
Holt HCS-50A
AC Current Shunt;
E-ACA-G-0003-GE:
AC-DC Difference
Transfer.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(2to5) A
(10 to 20) Hz 0.52 mA/A
(20 to 40) Hz 0.5 mA/A
40 Hz to 5 kHz 0.49 mA/A
(5 to 10) kHz 0.49 mA/A
(10 to 20) kHz 0.49 mA/A
(20 to 30) kHz 0.52 mA/A
(30 to 50) kHz 0.58 MA/A FFI'“kke ST90A or
(5t011) A uke 5790B AC
(10 to 20) Hz 0.5 MA/A Measurement Stapdards,
(20 to 40) Hz 0..48 MA/A Metal Film Resistor,
L AC Current — Measure 40 Hz tolSledr R A7 VA A@ugﬁrfei?/SArﬁ?rﬁs
(5 to 10) kHz 0.47 mA/A Holt HCS-50A ’
(10 to 20) kHz 0.47 mA/A AC Current Shunt:
(20 to 30) kHz 0.54 mA/A E—ACA—G—0003—Gé'
(30 to 50) kHz 0.54 mA/A ) '
AC-DC Difference
(111020) A Transfer
(10 to 20) Hz 0.86 mA/A '
(20 to 40) Hz 0.84 mA/A
40 Hz to 5 kHz 0.84 mA/A
(5 to 10) kHz 0.84 mA/A
(10 to 20) kHz 0.84 mA/A
(20 to 30) kHz 0.88 mA/A
(30 to 50) kHz 0.88 mA/A
Fluke 5790A or
Fluke 5790B AC
Measurement Standards,
(2010 52(1)2)?8 20) Hz 0.89 MA/A Metal Film Resistor,
L AC Current — Measure (20 to 40) Hz 0.89 mA/A A%ugﬁrgi?/SAﬁl?rﬁs
40 Hz to 1 kHz 0.89 mA/A Holt HCS-50A ’
(1t05) kHz 1.2 mAJA AC Current Shunt;
(5 to 10) kHz 1.6 mA/A i

E-ACA-G-0003-GE:
AC-DC Difference
Transfer.
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Expanded Uncertainty of

Reference Standard,

L AC Current — Measure

(0.2t0 2) mA
(1to 10) Hz
10 Hz to 10 kHz
(10 to 30) kHz
(30 to 100) kHz
(2to 20) mA
(1to 10) Hz
10 Hz to 10 kHz
(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
(2 to 10) kHz
(10 to 30) kHz
(2to 20) A
10 Hz to 2 kHz
(2 to 10) kHz

0.31 mA/A +0.25 A

0.3 mA/A + 0.25 pA

0.71 mA/A + 0.25 pA
4 mA/A +0.25 pA

0.31 mA/A + 2.5 A

0.3 mA/A + 2.5 A

0.71 mA/A + 2.5 A
4 mA/A + 2.5 pA

0.31 mA/A + 25 pA
0.29 mAJ/A + 25 A
0.63 MAJ/A + 25 pA

0.62 mA/A + 0.25 mA
0.73 mA/A + 0.25 mA
3 mA/A +0.25 mA

0.82 mA/A + 2.5 mA
25 mA/A +25mA

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 200 pA
(1to 10) Hz 0.31 mA/A + 25 nA
10 Hz to 10 kHz 0.3 mA/A + 25 nA
(10 to 30) kHz 0.71 mA/A + 25 nA
(30 to 100) kHz 4 mA/A + 25 nA

Agilent 3458A
8.5 Digit Multimeter, or
Fluke 8508A
8.5 Digit Multimeter;
E-ACA-G-0001-GE:
Direct Measurement.

AC Current — Measure
Clamp

Flexible Current Probe

Upto999.9 A
(50 to 60) Hz

Upto999.9 A
(50 to 60) Hz
(999.9 to 2 500) A
(50 to 60) Hz

24 mA/A+0.6 A

35mA/A+06 A

35mA/A+6A

Fluke 376
True RMS AC/DC
Clamp Meter with Flexible
Current Probe;
E-ACA-G-0005-GE
Direct Measurement.

AC Current — Measure

1-turn Coil

2-turn Caoil

10-turn Coil

Up to 1000 A

(50 to 400) Hz
Upto 1000 A

(50 to 400) Hz
Up to 1000 A

(50 to 400) Hz

1.8 mA/A + 25 pA
1.8 mA/A + 25 pA

2 mA/A + 9 mA

Fluke 55xxA
Multiproduct Calibrator,
Keysight 3458A
8.5 Digit Multimeter
with Current Clamp C103;
E-ACA-G-0006-GE
Direct Measurement.
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Fluke 55xxA
Multiproduct Calibrator,
AC Current — Measure Keysight 3458A
50-turn Coil{Up to 1 000 A 8.5 Digit Multimeter

! Capacitance — Source
(Simulation)

(50 to 400) Hz 2 mA/A + 9 mA with Current Clamp C103;
E-ACA-G-0006-GE
Direct Measurement.
10 Hz to 10 kHz
(0.19t0 0.4) nF 3.9 mF/F + 8 pF

(0.4t01.1) nF
10 Hz to 3 kHz
(1.1t0 3.3) nF
10 Hz to 1 kHz
(3.3to 11) nF
(11to 33) nF
(33 to 110) nF
(110 to 330) nF
(10 to 600) Hz
330 nFto 1.1 puF
(10 to 300) Hz
(1.1t0 3.3) uF
(10 to 150) Hz
(3.3t0 11) uF
(10 to 120) Hz
(11 to 33) uF
(10 to 80) Hz
(33 to 110) pF

(0to 50) Hz
(110 to 330) pF
(0to 20) Hz
330 uF to 1.1 mF
(0 to 6) Hz
(1.1t03.3) mF
(0to2) Hz
(3.3to 11) mF
(0t0 0.6) Hz
(11to 33) mF
(0t00.2) Hz

(33 to 110) mF

3.9 mF/F + 10 pF
2 mF/F + 10 pF
2 mF/F + 12 pF
2mF/F +0.1nF

2 mF/F +0.12 nF

2 mF/F + 0.65 nF

2 mF/F+1nF

2 mF/F + 6.5 nF
2 mF/F + 10 nF

3.2 mF/F + 62 nF

3.5 mF/F +0.1 pF

3.5 mF/F + 0.65 pF

3.5 mF/F+1pF

3.5 mF/F + 6.5 uF

3.5 mF/F + 10 puF

5.9 mF/F + 65 pF

8.6 mF/F + 0.1 mF

Fluke 552xA
Multiproduct Calibrator;
E-ACC-M-0001-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(50 to 1 000) Hz
(0.331t0 0.5) nF 3.9 mF/F + 8 pF
(0.5t0 1.1) nF 3.9 mF/F + 10 pF
(1.1t0 3.3) nF 3.9 mF/F + 10 pF
(3.3to 11) nF 3.9 mF/F + 10 pF
(11to 33) nF 2 mF/F + 0.1 nF
(33to 110) nF 2mF/F+0.1nF
(110 to 330) nF 2 mF/F + 0.62 nF Fluke 550xA

! Capacitance — Source
(Simulation)

330 nFto 1.1 pF
(1.1t0 3.3) uF
(50 to 400) Hz
(3.3to 11) uF
(11 to 33) pF
(50 to 200) Hz
(331t0 110) pF
(50 to 100) Hz
(110 to 330) pF
330 uF to 1.1 mF

2mF/F+1nF
2.8 mF/F+6.2nF

2.8 mF/F + 10 nF
3.2 mF/F + 62 nF

3.9 mF/F + 0.1 pF

5.5 mF/F + 0.62 pF
7.8 mF/F + 0.62 uF

Multiproduct Calibrator;
E-ACC-M-0001-GE:
Direct Measurement.

! Capacitance — Source
(Simulation)

100 Hz to 1 kHz
Upto1.2nF
150 Hz to 5 kHz
(1.2t0 12) nF
200 Hz to 1.3 kHz
(12 to 120) nF
(2to 310) Hz
(0.12t0 1.2) pF
(0.5 to 110) Hz
(1.2to 12) uF
(0.5 to 40) Hz
(12 to 120) pF
(0.1to 11) Hz
(0.12to0 1.2) mF
30 mHz to 4 Hz
(1.2t0 12) mF
10 mHz to 1.3 Hz
(12 to 120) mF

0.9 mF/F + 2 pF
0.9 mF/F + 9 pF
1 mF/F + 24 pF
1 mF/F + 0.6 nF
1 mF/F + 6 nF
1.2 mF/F + 60 nF
1.9 mF/F + 0.6 pF
1.9 mF/F + 60 pF

3.9 mF/F + 70 pF

Fluke 556xA
Multiproduct Calibrator;
E-ACC-M-0001-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 kHz
(1to 10) pF 0.59 mF/F + 0.58 pF GenRad 1413
1 . 3 (10 to 100) pF 0.59 mF/F + 0.58 pF Precision Decade
%}O;?Atsg Ci\rti?:(;;(:e (0.1to 1) nF 0.59 mF/F + 0.59 pF Capacitance Box;
(1to 10) nF 0.59 mF/F + 1 pF E-ACC-M-0004-GE:
(10 to 100) nF 0.59 mF/F + 1.5 pF Direct Measurement.
(0.1to 1) uF 0.59 mF/F + 10 pF
1 pF
20 Hz to 1 kHz 0.19 mF/F
1 kHz to 1 MHz 0.21 mF/F HP 16380A (16381A)
1 . 2 MHz 0.31 mF/F . . 7
Capacitance — Source 3 MHz 0.46 MF/E Precision Air Capacitor;
(Fixed Artifact) ' E-ACC-M-0002-GE:
A Noe RS7 T Direct Measurement
5 MHz 0.91 mF/F '
10 MHz 2.7 mF/F
13 MHz 4.1 mF/F
10 pF
20 Hz to 1 kHz 0.15 mF/F
1 kHz to 1 MHz 0.15 mF/F HP 16380A (16382A)
1 ; 2 MHz 0.15 mF/F . . Y
Capacitance — Source 3 MHz 0.15 ME/E Precision Air Capacitor;
(Fixed Artifact) ' E-ACC-M-0002-GE:
A NGEe Uhiks gl Direct Measurement
5 MHz 0.15 mF/F '
10 MHz 0.20 mF/F
13 MHz 0.25 mF/F
100 pF
20 Hz to 1 kHz 0.13 mF/F
1 kHz to 1 MHz 0.13 mF/F HP 16380A (16383A)
1 . 2 MHz 0.14 mF/F . . 7
Capacitance — Source 3 MHz 0.15 mE/E Precision Air Capacitor;
(Fixed Artifact) ' E-ACC-M-0002-GE:
4 MHz 0.16 mF/F Direct Measurement
5 MHz 0.19 mF/F '
10 MHz 0.36 mF/F
13 MHz 0.53 mF/F
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
1nF
20 Hz to 1 kHz 0.13 mF/F
1 kHz to 1 MHz 0.14 mF/F HP 16380A (16384A)
! Capacitance — Source g m:; 00'323n|:1FF/}:F Precision Air Capacitor;
(Fixed Avrtifact) 4 MHz 0' 48 mE/E E-ACC-M-0002-GE:
' Direct Measurement
5 MHz 0.68 mF/F
10 MHz 2.1 mF/F
13 MHz 3.1 mF/F
10 nF
HP 16380C (16385A)
! Capacitance — Source 1(2200 IE|Oz 1301) ||<_||—Tz 812 mg:z Precision Air Capacitor;
(Fixed Artifact) 10 kHz 0' 13 mE/E E—_ACC—M—OOOZ—GE:
100 kHz 013 ME/E Direct Measurement
100 nF
HP 16380C (16386A)
! Capacitance — Source 1(2200 IE|Oz 1501) I|<_|I—Tz 83 mE;E Precision Air Capacitor;
(Fixed Artifact) 10 kHz 0' 13 mF/E E-ACC-M-0002-GE:
’ Direct Measurement
100 kHz 0.13 mF/F
LuF HP 16380C (16387A)
! Capacitance — Source 1(22(? IE|02 ﬁol) I|<_|I—Tz 812 mgi Precision Air Capacitor;
(Fixed Artifact) 10 kHz 0' 13 mE/E E-ACC-M-0002-GE:
100 kHz 0.18 mF/E Direct Measurement
1 pF
100 Hz 0.18 % of reading
120 Hz 0.18 % of reading
1 kHz 0.18 % of reading
10 uF Quad Tech 1417
! Capacitance — Source 100 Hz 0.18 % of reading Decade Capacitor;
(Variable Artifact) 120 Hz 0.18 % of reading E-ACC-M-0003-GE:
1 kHz 0.24 % of reading Direct Measurement.
100 uF
100 Hz 0.24 % of reading
120 Hz 0.24 % of reading
1 kHz 0.32 % of reading
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
1 mF
100 Hz 0.42 % of reading
120 Hz 0.52 % of reading
1 kHz 1 % of reading Quad Tech 1417
! Capacitance — Source 10 mF 100 Hz 2 % of reading Decade Capacitor;
(Variable Artifact) 120 Hz 2 % of reading EIQ%EMI\éIaSSﬁ)es;nSE
1 kHz 8 % of reading '
100 mF
100 Hz 14 % of reading
120 Hz 16 % of reading
1 pF
20 Hz to 1 kHz 0.000 08
1 kHz to 1 MHz 0.000 08 HP 16380A (16381A)
15 Dissipation Factor — Source g m:; 8888 ii Precision Air Capacitor;
P i 0001
5 MHz 0.000 23 '
10 MHz 0.000 59
13 MHz 0.000 85
10 pF
20 Hz to 1 kHz 0.000 08
1 kHz to 1 MHz 0.000 08 HP 16380A (16382A)
15 Dissipation Factor — Source g m:; 8888 1 Precision Air Capacitor;
o
5 MHz 0.000 1 '
10 MHz 0.000 12
13 MHz 0.000 14
100 pF
20 Hz to 1 kHz 0.000 08
1kHz to 1 MHz 0.000 08 HP 16380A (16383A)
15 Dissipation Factor — Source g mni 8888 1 Precision Air Capacitor;
P )
5 MHz 0.000 12 '
10 MHz 0.000 2
13 MHz 0.000 27
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1nF
20 Hz to 1 kHz 0.000 08
1kHz to 1 MHz 0.000 08
45 Dicsiot 2 MHz 0.000 16 HP 16380A (16384A)
~ Dissipation Fac_tor — Source 3 MHz 0.000 18 Precision Air Capacitor;
(Fixed Artifact) 4 MHz 0.000 21 E—_f\CtCI\—AM—OOrOZn—]GrE[.
5 MHz 0.000 33 rect Vieasurement.
10 MHz 0.000 69
13 MHz 0.000 98
o (20 to 120) Hz 0.000 08 HP 16380C (16385A)
1° Dissipation Factor — Source ' Precision Air Capacitor,
(Fixed Artifact) 120 Hz (gl 0.00408 E-ACC-M-0002-GE:
10 8 p-00Q5 Direct Measurement.
100 kHz 0.000 08 '
100 nF
HP 16380C (16386A)
15 Dissipation Factor — Source 1(2200 IE|Oz 1501) I|<_|I—Tz 8888 82 Precision Air Capacitor;
(Fixed Artifact) 10 kHz 0.000 08 E-'Actcl\-/lM-OO?Zn;Gri.
100 kHz 0.000 08 rect Vieasurement.
LuF HP 16380C (16387A)
15 Dissipation Factor — Source (20 to L Z0HIgS Q00 08 Precision Air Capacitor;
(Fixed Artifact) 120 HAl R o8 E-ACC-M-0002-GE:
10 kHz pbto 08 Direct Measuremenf
100 kHz 0.000 08
1 pF
100 Hz 0.001 6
120 Hz 0.001 6
1 kHz 0.001 6
10 pF
100 Hz 0.001 6
120 Hz 0.001 6 Quad Tech 1417
15 Dissipation Factor — Source 1 kHz 0.002 4 Decade Capacitor;
(Variable Artifact) 100 uF E-ACC-M-0003-GE:
100 Hz 0.002 4 Direct Measurement.
120 Hz 0.002 4
1 kHz 0.003 4
1mF
100 Hz 0.004 2
120 Hz 0.005 2
1 kHz 0.012
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
10 mF
igg EZ f016 Quad Tech 1417
15 Dissipation Factor — Source z 1 Decade Capacitor;
) : 1 kHz 0.082
(Variable Artifact) 100 mE E-_ACC-M-OOO3-GE:
100 Hz 0.14 Direct Measurement.
120 Hz 0.16
1 kHz
(1to 80) pF 8.5 uF/F
(80 to 160) pF 6.5 uF/F
(160 to 400) pF 6.5 PF/F
(400 to 800) pF 6.5 uF/F Andeen Hagerling 2500A
! Capacitance — Measure (0.8t0 1.6) nF 6.5 uF/F Capacitance Bridge;
(1.6 to 4.8) nF 7 UF/F E-ACC-G-0004-GE:
(4.8t0 12) nF 8.5 UF/F Direct Measurement.
(12 to 40) nF 14 pF/F
(40 to 120) nF 30 uF/F
(120 to 400) nF 84 UF/F
(0.4 to 1.2) uF 0.24 mF/F

! Capacitance —

(20 to 50) Hz
(10 to 100) pF
(0.1to 1) nF
(1to 10) nF
(10 to 100) nF
(0.1to 1) uF
(50 to 100) Hz
(10 to 100) pF

51 mF/F + 2 fF
6.4 mF/F + 20 fF
2 mF/F + 0.2 pF
1.6 mF/F + 2 pF
1.6 mF/F + 20 pF

22 mF/F + 2 fF

Agilent E4980A
Precision LCR Meter;
E-ACC-G-0003-GE:

Measure/Source (0.1to 1) nF 3.6 mF/F + 20 fF Direct / Comparison

(1to 10) nF 1.8 mF/F + 0.2 pF Measurem%m

(10 to 100) nF 1.6 mF/F + 2 pF '
(0.1to 1) uF 1.6 mF/F + 20 pF
(1to 10) uF 1.6 mF/F +0.2 nF

(10 to 100) puF 1.8 mF/F + 2 nF

(0.1to 1) mF 4 mF/F + 20 nF

(1to 10) mF 8.5 mF/F + 0.2 pF
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Capacitance —
Measure/Source

100 Hz to 1 kHz
(1to 10) pF
(10 to 100) pF
(0.1to 1) nF
(1to 10) nF
(10 to 100) nF
(0.1to 1) uF
(1to 10) pF
(10 to 100) puF
(0.1to 1) mF
(1to 10) mF
(1to 10) kHz
(1to 10) pF
(10 to 100) pF
(0.1to 1) nF
(1to 10) nF
(10 to 100) nF
(0.1to 1) uF
(1 to 10) pF
(10 to 100) puF
(0.1to 1) mF
(1to 10) mF
(10 to 100) kHz
(1to 10) pF
(10 to 100) pF
(0.1to 1) nF
(1to 10) nF
(10 to 100) nF
(0.1to 1) uF
(1 to 10) pF
(10 to 100) puF
100 kHz to 1 MHz

15 mF/F + 0.2 fF
2.4 mF/F + 2 fF
1.2 mF/F + 20 fF
1 mF/F +0.2 pF
1 mF/F + 2 pF
1 mF/F + 20 pF
1 mF/F+0.2nF
1.8 mF/F + 2 nF
4.2 mF/F + 20 nF
12 mF/F + 0.2 uF

2.4 mF/F +0.2 fF
1.2 mF/F + 2 fF
1.2 mF/F + 20 fF
1 mF/F +0.2 pF
1 mF/F + 2 pF
1 mF/F + 20 pF
2mF/F +0.2nF
3.2 mF/F + 2 nF
8 mF/F + 20 nF
54 mF/F + 0.2 pF

2.8 mF/F +0.2 fF
1.8 mF/F + 2 fF
1.2 mF/F + 20 fF
1 mF/F +0.2 pF
1.2 mF/F + 2 pF
1.9 mF/F + 20 pF
2.8 mF/F +0.2 nF
6.9 mF/F + 2 nF

(1to 10) pF 2.9 mF/F + 0.2 fF
(10 to 100) pF 2.2 mF/F + 2 fF
(0.1to 1) nF 1.2 mF/F + 20 fF
(1to 2) MHz
(1to 10) pF 5.8 mF/F + 0.2 fF
(10 to 100) pF 2.4 mF/F + 2 fF
(0.1to 1) nF 2.4 mF/F + 20 fF

Agilent E4980A
Precision LCR Meter;
E-ACC-G-0003-GE:
Direct / Comparison
Measurement.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Multiproduct Calibrator —

DC

Keysight 3458A
8.5 Digit Multimeter,
Fluke 57xxA
Multiproduct Calibrator;

Capacitance Output (200 to 330) puF T -ACC-G-0005-GE:
(Simulation) (0.33 to 110) mF 0.16 mF/F Eoﬁ(l::?uli gg?(ifgér?/?t:seed
Manual;
C =T*At/Av
1 pF
HP 16380A (16381A)
20 Hz to 1 kHz 0.19 mF/F Precision Air Capacitor,
1 kHz to 1 MHz 0.21 mF/F Agilent E4980A
1 _ 2 MHz 0.31 mF/F Precision LCR Meter,
Capacitance — Measure 3 MHz 0.46 mF/F HP 4192A
4 MHz 0.67 mF/F Impedance Analyzer;
5 MHz 0.91 mF/F E-ACC-G-0001-GE:
10 MHz 2.7 mF/F i |
13 i e Substitution Method
10 pF
HP 16380A (16382A)
20 Hz to 1 kHz 0.15 mF/F Precision Air Capacitor,
1kHz to 1 MHz 0.15 mF/F Agilent E4980A
1 _ 2 MHz 0.15 mF/F Precision LCR Meter,
Capacitance — Measure 3 MHz 0.15 mF/F HP 4192A
4 MHz 0.15 mF/F Impedance Analyzer;
5 MHz 0.15 mF/F E-ACC-G-0001-GE:
10 MHz 0.2 mF/F - |
13 M. 0.95 mE/E Substitution Method
100 pF
HP 16380A (16383A),
20 Hz to 1 kHz 0.13 mF/F Precision Air Capacitor,
1kHz to 1 MHz 0.13 mF/F Agilent E4980A
1 _ 2 MHz 0.14 mF/F Precision LCR Meter,
Capacitance — Measure 3 MHz 0.15 mF/F HP 4192A
4 MHz 0.16 mF/F Impedance Analyzer;
5 MHz 0.19 mF/F E-ACC-G-0001-GE:
10 MHz 0.36 mF/F Substitution Method
13 MHz 0.53 mF/F
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Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1nF
20 Hz to 1 kHz 0.13 mF/F PTeiii?Sr?oA?r (Cl:SS:fi"[Ao)r
1 kHz to 1 MHz 0.14 mF/F g '
gilent E4980A
2 MHz 0:2mH/F Precision LCR Meter
! Capacitance — Measure 3 MHz 0.33 mF/F HP 4192A '
4 MHz U R Impedance Analyzer;
5 MHz 0.68 mF/F E oG 000L O
10 MHz 2.1 mF/F Substitution Method
13 MHz 3.1 mF/F
HP 16380A (16385A)
10 nE Precisi(_)n Air Capacitor,
(20 to 120) Hz 0.13 mF/F or é?:\?slilc‘)ar:]tL%llR?igl\(/)lﬁter
! Capacitance — Measure 120 Hz to 1 kHz 0.13 mF/F HP 4192A !
11000kk|;|_|2 812 mBE Impedance Analyzer;
z Ao m E-ACC-G-0001-GE:
Substitution Method
HP 16380A (16386A)
Precision Air Capacitor,
100 nF ;
(20 to 120) Hz 0.13 mF/F or Q?sliE:tLEcLlF?Sncx)lﬁter
! Capacitance — Measure 120 Hz to 1 kHz 0.13 mF/F HP 4192A ’
11000kk|;|_|2 812 mEﬁE Impedance Analyzer;
z Ao M E-ACC-G-0001-GE:
Substitution Method
HP 16380A (16387A)
1uF Precisi(_)n Air Capacitor,
(20 to 120) Hz 0.13 mE/F or Q?S'ifr?tl_'zc“sgl\%ter
! Capacitance — Measure 120 Hz to 1 kHz 0.13 mF/F HP 4192A '
10 kHz 0.13 mF/F Impedance Analyzer;
100 kHz 0.18 mF/F P yzer,

E-ACC-G-0001-GE:
Substitution Method

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate. Page 76 of 210

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494
www.anab.org

v,
SN
=~ ~

i“\\_///;/
N

N

ANSI National Accreditation Board KRR



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
1 pF
100 Hz 0.18 % of reading
120 Hz 0.18 % of reading
1 kHz 0.18 % of reading
10 uF
100 Hz 0.18 % of reading
120 Hz 0.18 % of reading
1 kHz 0.24 % of reading
100 uF
100 Hz 0.24 % of reading [%ézggé‘;h:;tl;
120 Hz 0.24 % of reading Aot E2980 "
! Capacitance — Measure 1 kHz 0.32 % of reading Preci%ion LCR Meter:
1mF N
100 Hz 0.42 % of reading Eu@sflfuﬁor??\%tﬁoi
120 Hz 0.52 % of reading '
1 kHz 1 % of reading
10 mF
100 Hz 2 % of reading
120 Hz 2 % of reading
1 kHz 8 % of reading
100 mF
100 Hz 14 % of reading
120 Hz 16 % of reading
1 pF
HP 16380A (16381A)
20 Hz to 1 kHz 0.000 08 Standard Air Capacitor,
1 kHz to 1 MHz 0.000 08 Agilent E4980A
15 Dissipation Factor — 2 MHz 0.000 12 Precision LCR Meter,
3 MHz 0.000 14
Measure 4 MHz 0.000 18 HP 4192A
' Impedance Analyzer;
AN ooz E-ACC-G-0001-GE:
' Substitution Method.
13 MHz 0.000 85
10 pF
HP 16380A (16382A)
20 Hz to 1 kHz 0.000 08 Standard Air Capacitor,
1 kHz to 1 MHz 0.000 08 Agilent E4980A
15 Dissipation Factor — 2 MHz 0.0001 Precision LCR Meter,
Measure 2 mni 8888 1 HP 4192A
5 MHz 0'000 1 Impedance Analyzer;
10 MHz 0 '000 12 E-ACC-G-0001-GE:
13 MHz 0.000 14 Substitution Method.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
100 pF
20 Hz to 1 kHz 0.000 08 ST;&:%B% %:3:3@1
1 kHz to 1 MHz 0.000 08 ; pacttor,
Agilent E4980A
T 2 MHz 0.000 1 A
~ Dissipation Factor — Precision LCR Meter,
3 MHz 0.000 1
Measure HP 4192A
4 MHz 0.000 11 )
Impedance Analyzer;
5 MHz 0.000 12 |
E-ACC-G-0001-GE:
10 MHz P00 2 Substitution Method
13 MHz 0.000 27 '
1nF
20 Hz to 1 kHz 0.000 08 o 0350A 1038°A)
1 kHz to 1 MHz 0.000 08 ; pacttor,
Agilent E4980A
15 i 2 MHz 0.000 16 2.
> Dissipation Factor — Precision LCR Meter,
Measure 3 DO S HP 4192A
4 KL D Impedance Analyzer;
5 MHz 0.000 33 P yzer,
E-ACC-G-0001-GE:
10 MEg s 09 Substitution Method
13 MHz 0.000 98 '
HP 16380A (16385A)
10 nE Standard Air Capacitor,
Agilent E4980A
15 Dissipation Factor — (20 to 420}z 0.000,08 Precision LCR Meter,
Measure 120 Hz to 1 kHz 0.000 08 HP 4192A
10 khiz 0.00008 Impedance Analyzer;
100 kHz 0.000 08 E-ACC-G-0001-GE:-
Substitution Method.
HP 16380A (16386A)
Standard Air Capacitor
100 nF ! ,
Agilent E4980A
15 Dissipation Factor — (20 to 120) Hz 0.000 08 Precision LCR Meter,
Measure 120 Hz to 1 kHz 0.000 08 HP 4192A
10 kHz 0.000 08 Impedance Analyzer;
100 kHz 0.000 08 P yzer,

E-ACC-G-0100-GE:
Substitution Method.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
HP 16380A (16387A)
1uF Starfa_r;j Al E Eggggtor,
ilent
15 Dissipation Factor — (20 to0 120) Hz 0:000 08 Precigsion LCR Meter,
120 Hz to 1 kHz 0.000 08
Measure 10 kHz 0.000 08 HP 4192A
100 kHz 0.000 08 Impedance Analyzer;
' E-ACC-G-0001-GE:
Substitution Method.
1 uF
100 Hz 0.0016
120 Hz 0.0016
1 kHz 0.001 6
10 pF
100 Hz 0.001 6 Quad Tech 1417
120 Hz 0.001 6 Decade Capacitor,
15 Dissipation Factor — 1 kHz 0.002 4 Agilent E4980A
Measure 100 pF Precision LCR Meter;
100 Hz 0.002 4 E-ACC-G-0002-GE:
120 Hz 0.002 4 Substitution Method.
1 kHz 0.0035
1mF
100 Hz 0.004 2
120 Hz 0.005 2
1 kHz 0.01
o 100 Hz 0.016 Quad Tech 1417
o 120 Hz 0.018 Decgde Capacitor,
15 Dissipation Factor — Agilent E4980A
1 kHz 0.08 2 .
Measure 100 mE Precision LCR Meter;
E-ACC-G-0002-GE:
100 Hz 0.14 Substitution Method
120 Hz 0.16 '
100 pH Ando RS-102 or GenRad
! Inductance — Source 100 Hz 55 mH/H 1482B Standard Inductor;
(Fixed Artifact) 1 kHz 0.5 mH/H E-ACL-M-0001-GE:
10 kHz 1.2 mH/H Direct Measurement.
1 mH Ando RS-104 or GenRad
! Inductance — Source 100 Hz 5.6 mH/H 1482E Standard Inductor;
(Fixed Artifact) 1 kHz 0.2 mH/H E-ACL-M-0001-GE:
10 kHz 1.5 mH/H Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

o,
SN,

PN
AN

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494
www.anab.org

Page 79 of 210

N

ANSI National Accreditation Board KRR



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
10 mH Ando RS-106 or GenRad
! Inductance — Source 100 Hz 1.6 mH/H 1482H Standard Inductor;
(Fixed Artifact) 1 kHz 0.18 mH/H E-ACL-M-0001-GE:
10 kHz 0.62 mH/H Direct Measurement.
100 mH Ando RS-108 or GenRad
! Inductance — Source 100 Hz 1.2 mH/H 1482L Standard Inductor;
(Fixed Artifact) 1 kHz 0.19 mH/H E-ACL-M-0001-GE:
10 kHz 0.64 mH/H Direct Measurement.
i 1H Ando RS-130 gr Gc;anRad
Inductance — Source 1482P Standard Inductor;
(Fixed Avrtifact) 110%:' & 1.2 mH/H E-ACL-M-0001-GE:
yA 0.24 mH/H .
Direct Measurement.
!ind S 10H sGegRZdl 1382T
nductance — Source tandard Inductor;
(Fixed Artifact) 110%1'422 01.266nr:1|_|z;|—| E-ACL-M-0001-GE:
’ Direct Measurement.
1 kHz Ando AM-3301
Y Inductance — Source (1to 10) mH 12 mH/H + 2 pH Standard Decade Inductor;
(Variable Artifact) (10 to 100) mH 12 mH/H + 20 uH E-ACL-M-0003-GE:
100mHto1H 12 mH/H + 0.2 mH Direct Measurement.
Ando RS-102 or GenRad
100 pH 1482B Standard Inductor,
! Inductance — Measure 100 Hz 55 mH/H Agilent E4980A
(Fixed Points) 1 kHz 0.5 mH/H Precision LCR Meter;
10 kHz 1.2 mH/H E-ACL-G-0001-GE:
Direct Measurement.
Ando RS-104 or GenRad
1mH 1482E Standard Inductor,
! Inductance — Measure 100 Hz 5.6 mH/H Agilent E4980A
(Fixed Points) 1 kHz 0.2 mH/H Precision LCR Meter;
10 kHz 1.5 mH/H E-ACL-G-0001-GE:
Direct Measurement.
Ando RS-106 or GenRad
10 mH 1482H Standard Inductor,
! Inductance — Measure 100 Hz 1.6 mH/H Agilent E4980A
(Fixed Points) 1 kHz 0.18 mH/H Precision LCR Meter;
10 kHz 0.62 mH/H E-ACL-G-0001-GE:

Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Ando RS-108 or GenRad
100 mH 1482L Standard Inductor,
Y Inductance — Measure 100 Hz 1.2 mH/H Agilent E4980A
(Fixed Points) 1 kHz 0.19 mH/H Precision LCR Meter;
10 kHz 0.64 mH/H E-ACL-G-0001-GE:
Direct Measurement.
Ando RS-110 or GenRad
1H 1482P Standard Inductor,
! Inductance — Measure 100 Hz 1.2 mH/H Agilent E4980A
(Fixed Points) 1 kHz 0.19 mH/H Precision LCR Meter;
10 kHz 4.9 mH/H E-ACL-G-0001-GE:
Direct Measurement.
GenRad 1482T
) 10 H Stan_dard Inductor,
Induc_tance —_Measure 100 Hz 1.2 mH/H A_gl_lent E4980A .
(Fixed Points) 1 kHz 0.24 mH/H Precision LCR Meter,;
7 E-ACL-G-0001-GE:
Direct Measurement.
100 Hz to 1 kHz Ando AM-3301
(10 to 100) puH 4 mH/H + 3 nH Standard Decade Inductor,
! Inductance — (0.1to 1) mH 1.9 mH/H + 30 nH A_gi_lent E4980A
Measure/Source (1to 10) mH 0.96 mH/H + 0.3 uH Precision LCR Meter;
(10 to 100) mH 0.94 mH/H + 3 uH E-ACL-G-0002-GE:
01to1)H 0.94 mH/H + 30 pH Direct / Comparison
(1to 10)H 0.94 mH/H + 0.3 mH Measurement.

(1 to 10) kHz

Ando AM-3301

(10 to 100) uH 2 mH/H + 3 nH Standard Decade Inductor,
! Inductance — (0.1to 1) mH 1.2 mH/H + 30 nH A_gi_lent E4980A
Measure/Source (1to 10) mH 0.94 mH/H + 0.3 uH Precision LCR Meter;
(10 to 100) mH 0.94 mH/H + 3 uH E-ACL-G-0002-GE:
01to1)H 0.94 mH/H + 30 pH Direct / Comparison
(1to 10)H 1 mH/H+0.3mH Measurement.
1 mQ
DCto 1 kHz 0.4 mQ/Q
10 mQ HP 42030A
1 AC Resistance — Source DCto1kHz 0.2 mQ/Q Standard Resistor Set;
(Fixed Artifacts) 100 mQ E-ACR-M-0001-GE:
DC to 1 kHz 0.3 mQ/Q Direct Measurement.
1Q
DCto 1 kHz 0.2 mQ/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
10 Q
1 Hzto 1 kHz 90 pQY/Q
1 kHz to 1 MHz 0.4 mQ/Q
2 MHz 0.65 mQ/Q
3 MHz 0.75 mQ/Q
4 MHz 0.8 mQ/Q
5 MHz 1.1 mQ/Q
10 MHz 4.1 mQ/Q HP 42030A
! AC Resistance — Source 13 MHz 6.1 mQ/Q Standard Resistor Set;
(Fixed Artifacts) 100 Q E-ACR-M-0001-GE:
1Hzto1lkHz 90 pQY/Q Direct Measurement.
1 kHzto 1 MHz 0.35 mQ/Q
2 MHz 0.5 mQ/Q
3 MHz 0.6 mQ/Q
4 MHz 0.6 mQ/Q
5 MHz 0.6 mQ/Q
10 MHz 2.1 mQ/Q
13 MHz 3.1 mQ/Q
1 kQ
1 Hzto 1 kHz 90 pQ/Q
(1 to 100) kHz 0.35 mQY/Q
100 kHz to 1 MHz 0.35 mQ/Q
2 MHz 0.45 mQ/Q
3 MHz 0.45 mQ/Q
4 MHz 0.55 mQ/Q
5 MHz 0.65 mQ/Q HP 42030A
! AC Resistance — Source 10 MHz 2.1 mQ/Q Standard Resistor Set;
(Fixed Artifacts) 13 MHz 3.1 mQ/Q E-ACR-M-0001-GE:
10 kQ Direct Measurement.
1 Hzto1lkHz 90 pQ/Q
(1 to 100) kHz 0.25 mQY/Q
100 kHz to 1 MHz 0.35 mQ/Q
100 kQ
1Hzto1lkHz 90 pQ/Q
(1 to 100) kHz 0.35 mQY/Q
100 kHz to 1 MHz 0.35 mQ/Q
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
10Q
1Hzto1lkHz 5 mQ
1 kHz to 1 MHz 5 mQ
2 MHz 6 mQ
3 MHz 7 mQ
4 MHz 8 mQ
5 MHz 9 mQ
10 MHz 22 mQ HP 42030A
! Reactance — Source 13 MHz 42 mQ Standard Resistor Set;
(Fixed Artifacts) 100 Q E-ACR-M-0001-GE:
1Hzto1kHz 50 mQ Direct Measurement.
1 kHzto 1 MHz 50 mQ
2 MHz 50 mQ
3 MHz 50 mQ
4 MHz 50 mQ
5 MHz 50 mQ
10 MHz 90 mQ
13 MHz 0.10Q
1 kQ
100 kHz to 1 MHz 0.5 puS
2 MHz 0.5 pS
3 MHz 0.5pS
4 MHz 0.5uS HP 42030A
1 Susceptance — Source 5 MHz 0.5 uS Standard Resistor Set;
(Fixed Artifacts) 10 MHz 0.8 uS E-ACR-M-0001-GE:
13 MHz 0.8 uS Direct Measurement.
10 kQ
100 kHz to 1 MHz 50 nS
100 kQ
100 kHz to 1 MHz 5nS
PCN RH-250M4
Metal Clad Resistors,
1 . Agilent 3458
AC LO\évoljfséstance ~ |(50 to 60) Hz 8.5 Digit Multimeter or
(1to 100) A 6 mA/A Fluke 8846A

Test Current

6.5 Digit Multimeter;
E-ACR-M-0003-GE:
Direct Measurement
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

L AC Low Resistance —
Source

(50 to 60) Hz

PCN RH-250M4
Metal Clad Resistors;

1 AC Resistance —
Measure/Source

(10 to 100) kQ
(50 to 100) Hz
(10 to 100) mQ
0.1to 1) Q
(1t0 10) Q
(10 to 100) Q
(0.1to 1)kQ
(1 to 10) kQ
(10 to 100) kQ
100 Hz to 1 kHz
(10 to 100) mQ
01to1)Q
(1to 10) Q
(10 to 100) Q
(0.1to 1)kQ
(1 to 10) kQ

(10 to 100) kQ

1.7mQ/Q+2Q

17 mQ/Q + 2 uQ
4.6 mQ/Q + 20 uQ
2.6 mQ/Q+0.2 mQ

1.6 mQ/Q + 2 mQ
1.6 mQY/Q + 20 mQ

1.6 mQ/Q+02Q

1.7mQ/Q+2Q

11 mQ/Q +2 uQ
3.4 mQ/Q + 20 pQ
1.8 mY/Q + 0.2 mQ
0.96 mQ/Q +2 mQ

0.94 mQ/Q + 20 mQ
0.94 mQY/Q+0.2Q

1.I1mQ/Q+2Q

. ; ImQtol Q 6 mQ/Q E-ACR-M-0003-GE:
(Fixed Artifacts) Direct Measurement
Yokogawa 2558
Precision AC Calibrator,
1 . Agilent 3458
AC L(')VIvveaRSeusrl:tance ~ |(50to 60) Hz 8.5 Digit Multimeter;
(Fixed Points) ImQtol Q 2 mQ/Q E-ACR-G-0003-GE:
Apply Current and
Measure Voltage, then
Calculate Resistance.
(20 to 50) Hz
(10 to 100) mQ 20 mQY/Q + 2 pQ
(0.1t0 1) Q 4.9 mQ/Q + 20 pQ
(110 10) Q 2.7 mQ/Q + 0.2 mQ
(10 to 100) Q 1.6 mQ/Q + 2 mQ
(0.1to 1)kQ 1.6 mQ/Q + 20 mQ
(1 to 10) kQ 1.6 mQ/Q+02Q

Agilent E4980A
Precision LCR Meter;
E-ACR-G-0001-GE:
Direct / Comparison

Measurement.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 AC Resistance —
Measure/Source

(1 to 100) kHz
(10 to 100) mQ
(0.1t0 1) Q
(1t0 10) Q
(10 to 100) Q
(0.1to 1)kQ
(1to 10) kQ
(10 to 100) kQ
100 kHz to 1 MHz
(10 to 100) Q

8.6 mQ/Q + 2 pQ
3.2 mQ/Q + 20 uQ
1.9 mQ/Q + 0.2 mQ

1.2 mQ/Q + 2 mQ

0.94 mQ/Q + 20 mQ
0.94 mQ/Q+0.2Q
1.1 mQY/Q+2Q

1.3 mQ/Q + 2 mQ

Agilent E4980A
Precision LCR Meter;
E-ACR-G-0001-GE:
Direct / Comparison

0.1t0 1) Q 1.2 mQ/Q + 20 mQ Measurement.
(1to 10) kQ 1.7 mYQ+0.2Q
(10 to 100) kQ 34mYQ+20
(1to 2) MHz
(10 to 100) Q 3.5 mQ/Q +2 mQ
(0.1to 1) kQ 2.4 mQY/Q + 20 mQ
1 mQ
DC to 1 kHz 0.4 mQ/Q
10 mQ
DCto 1 kHz 0.2 mQ/Q
100 mQ
DC to 1 kHz 0.3 mQ/Q HP 42030A
10 Standard Resistor Set.
Agilent E4980A
L AC Resistance — Measure 100 DC 101 kHz P-2 m/Q Precision LCR Meter,
(Fixed Points) 1 Hz to 1 kHz 90 LQ/Q |mpe(1|HaFr:;e19A2rQ|yzer-
1 kHZZ R%ZMHZ 8"6‘2 $gg E-ACR-G-0002-GE:
3 MHz 0'75 MmO/ Substitution.
4 MHz 0.80 mQ/Q
5 MHz 1.1 mQ/Q
10 MHz 4.1 mQ/Q
13 MHz 6.1 mQ/Q
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] Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
100 Q
1Hzto1lkHz 90 uQ/Q
1 kHzto1 MHz 0.35 mQ/Q
2 MHz 0.5 mQ/Q
3 MHz 0.6 mQ/Q
4 MHz 0.6 mQ/Q
5 MHz 0.6 mQ/Q
10 MHz 2.1 mQ/Q
13 MHz 3.1 mQ/Q
1kQ
HP 42030A
1 Hz to 1 kHz 90 pQ/Q Standard Resistor Set.
(1 to 100) kHz 0.35 mQ/Q Agilent E4980A
. . 100 kHz to 1 MHz 0.35 mQ/Q gr
AC Resistance — Measure Precision LCR Meter,
. . 2 MHz 0.45 mQ/Q
(Fixed Points) 3 MHz 0.45 mQ/Q | CII—|P 4122A|
: mpedance Analyzer;
g mni g'gg Egg E-ACR-G-0002-GE:
i Substitution.
10 MHz 2.1 mQ/Q
13 MHz 3.1 mQ/Q
10 kQ
1Hzto 1kHz 90 pnQ/Q
(1 to 100) kHz 0.25 mY/Q
100 kHz to 1 MHz 0.35 mQ/Q
100 kQ
1Hzto1kHz 90 nQ/Q
(1 to 100) kHz 0.35 mQ/Q
100 kHz to 1 MHz 0.35 mQ/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
10Q
1Hzto1lkHz 5 mQ
1 kHz to 1 MHz 5 mQ
2 MHz 6 mQ
3 MHz 7 mQ
4 MHz 8 mQ HP 42030A
5 MHz 9 mQ Standard Resistor Set.
10 MHz 22 mQ Agilent E4980A
1 AC Reactance — Measure 13 MHz 42 mQ Precision LCR Meter,
(Fixed Points) 100 Q HP 4192A
1Hzto1lkHz 50 mQ Impedance Analyzer;
1 kHz to 1 MHz 50 mQ E-ACR-G-0002-GE:
2 MHz 50 mQ Substitution.
3 MHz 50 mQ
4 MHz 50 mQ
5 MHz 50 mQ
10 MHz 90 mQ
13 MHz 0.10Q
1 kQ
100 kHz to 1 MHz 0.5 puS
2 MHz 0.5 pS HP 42030A
3 MHz 0.5 S Standard Resistor Set.
4 MHz 0.5 S Agilent E4980A
! Susceptance — Measure 5 MHz 0.5uS Precision LCR Meter,
(Fixed Points) 10 MHz 0.8 uS HP 4192A
13 MHz 0.8 uS Impedance Analyzer;
10 kQ E-ACR-G-0002-GE:
100 kHz to 1 MHz 50 nS Substitution.
100 kQ
100 kHz to 1 MHz 6 nS
1 DC Power — Source Fluke 55xxA,
33mVto 1020V 10.9 uW to 336.6 W 0.2 mW/W Multiproduct Calibrator;
0.12mAto 30.2 A 336.6 W to 3.06 kW 0.18 mW/W E-POW-M-0001-GE:
(3.06 to 20.91) kw 0.56 mW/W Direct Measurement.
(20.01 to 30.804) kW 0.8 mW/W
Fluke 55xxA,
1DC Power — Source Multiproduct Calibrator,
33mVto 1020V 0.33 W to 1.045 5 MW 2.4 mW/W Fluke 5500A/COIL;
(10to 1510) A (1.045 5 to 1.540 2) MW 2.5 mW/wW E-POW-M-0005-GE:

Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
39.6 uW to 30.804 kW
PF=1 0.4 mW/W
PF = (0.985 to 0.999) 0.6 mw/wW
L AC Power — Source PF = (0.94 to 0.984) 0.8 mW/W Fluke 55xxA,
33 mVto1020V PF = (0.866 to 0.939) 1.2 mW/W Multiproduct Calibrator;
1.2mAto 30.2 A PF = (0.766 to 0.865) 1.8 mwW/W E-POW-M-0002-GE:
(45 to 65) Hz PF = (0.643 to 0.765) 2.5 mW/W Direct Measurement.
PF = (0.5t00.642) 3.6 mW/wW
PF = (0.342 to 0.499) 5.7 mW/W
PF = (0.174 t0 0.341) 12 mW/W
0.33 W to 1.540 2 MW
PF=1 2.4 mW/IW
PF = (0.985 to 0.999) 2.4 mW/W Fluke 55xxA,
L AC Power — Source PF = (0.940 to 0.984) 2.5 mW/W Multiproduct Calibrator,
33mVto 1020V PF = (0.866 to 0.939) 2.7 mW/W Fluke 5500A/COIL
(10to1051) A PF = (0.766 to 0.865) 2.9 mW/wW 50-turn Coil;
(45 to 65) Hz PF = (0.643 to 0.765) 3.5 mw/w E-POW-M-0006-GE:
PF = (0.500 to 0.642) 4.3 mW/wW Direct Measurement.
PF = (0.342 to 0.499) 6.0 mW/W
PF =(0.174 t0 0.341) 12 mW/W
1Phase Angle — Source Fluke 55xxA,
Test Voltage: 10 mV to 630 V(0 to 360)° Multiproduct Calibrator,
10 Hz to 2 kHz 0.024° Clarke-Hess 6000A or
(2to 5) kHz 0.02° Krohn-Hite 6610
(510 10) kHz 0.038° Precision Phase Meter;
(10 to 30) kHz 0.06° E-PHS-M-0001-GE:
Comparison and Direct
Measurement.
1Phase Angle — Measure
Test Voltage: 10 mV to 630 V(0 to 360)° Clarke-Hess 6000A or
5Hzto 2 kHz 0.024° Krohn-Hite 6610
(2to 5) kHz 0.027° Precision Phase Meters;
(5 to 10) kHz 0.038° E-PHS-G-0001-GE:
(10 to 50) kHz 0.06° Direct Measurement.
(50 to 100) kHz 0.08°
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range pMeasurement (+/_)y Method, and/or
Equipment
15 power Factor — Source (10 to 65) Hz
Phase Angle () Power Factor (Cos o)
(0 to 10)° (0.985 to 1) 0.000 8
(10 to 20)° (0.94 to 0.984) 0.001
(20 to 30)° (0.866 to 0.939) 0.001 1
(30 to 40)° (0.766 to 0.865) 0.001 2
(40 to 50)° (0.643 to 0.765) 0.0015
(50 to 60)° (0.5 to 0.642) 0.001 6
(60 to 70)° (0.342 t0 0.499) 0.001 7
(70 to 80)° (0.174 to 0.341) 0.001 8
(80 to 90)° (010 0.173) 0.001 9
(65 to 500) Hz
Phase Angle () Power Factor (Cos o)
(0 to 10)° (0.985 to 1) 0.001
(10 to 20)° (0.94 to 0.984) 0.001 6
(201030)°  (0.866 to 0.939) 0.001 9 Tl tiglgzﬁfé;‘ﬁsrator
(30t040)°|  (0.766 to 0.865) 0.002 4 E-PHS-M.0002-GE:
(40 to 50)° (0.643 to 0.765) 0.003 Direct Measurement.
(50 to 60)° (0.5 t0 0.642) 0.003 2 '
(60 to 70)° (0.342 to 0.499) 0.003 4
(70 to 80)° (0.174 t0 0.341) 0.003 8
(80 to 90)° (010 0.173) 0.003 8
500 Hz to 1 kHz
Phase Angle (¢) Power Factor (Cos o)
(0 to 10)° (0.985 to 1) 0.001 6
(10 to 20)° (0.94 to 0.984) 0.002 8
(20 to 30)° (0.866 to 0.939) 0.003 6
(30 to 40)° (0.766 to 0.865) 0.004 6
(40 to 50)° (0.643 t0 0.765) 0.005 6
(50 to 60)° (0.5 t0 0.642) 0.006
(60 to 70)° (0.342 to 0.499) 0.006 6
(70 to 80)° (0.174 to 0.341) 0.007
(80 to 90)° (010 0.173) 0.007

1899 L Street NW, Su
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jérir;gior
15 power Factor — Source (1to 5) kHz
Phase Angle () Power Factor (Cos o)
(0 to 10)° (0.985 to 1) 0.007

(10 to 20)° (0.94 to 0.984) 0.013
(20t030)°|  (0.866 to 0.939) 0.018 il tig:‘;gﬁ?&‘;ﬁ;rmor
(30t040)°|  (0.766 to 0.865) 0.023 E-PHS-M.0002-GE:
(40 to 50)° (0.643 t0 0.765) 0.027 Direct Measurement
(50 to 60)° (0.5 t0 0.642) 0.03 '
(60 to 70)° (0.342 t0 0.499) 0.033
(70 to 80)° (0.174 t0 0.341) 0.034
(80 to 90)° (0t0 0.173) 0.034

! Oscilloscopes

DC Voltage
into 50 Q load (0 to 25) mV 0.2 % of reading + 35 uV

into 1 MQ load

AC Square Wave
into 50 Q load|10

(25 to 110) mV
110 mVt0 2.2 V
(2.210 6.6) V

(0 to 25) mV
(25 to 110) mV
110 mV t0 2.2 V
(2.2t011) V
(11 to0 33) V
(33 to 130) V

Hz to 10 kHz
(1 to 25) mVp-p
(25 to 110) mVp-p
110 mV to 2.2 Vp-p
(2.21t0 6.6) Vp-p

0.2 % of reading + 35 uV
0.2 % of reading + 0.1 mV
0.2 % of reading + 0.1 mV

0.02 % of reading + 20 pV
0.02 % of reading + 20 pV
0.02 % of reading + 80 pV
0.02 % of reading + 0.6 mV
0.02 % of reading + 8 mV
0.02 % of reading + 8 mV

0.2 % of reading + 35 uV
0.2 % of reading + 35 uV
0.2 % of reading + 0.1 mV
0.2 % of reading + 0.6 mV

Fluke 5820A
Oscilloscope Calibrator, or
Fluke 5520A/SC600
Multiproduct Calibrator, or
Fluke 5500A/SC300
Multiproduct Calibrator;
E-OSC-M-0001-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

o,
SN,

PN
AN

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494

www.anab.org

Page 90 of 210

ANSI National Accreditation Board KA

7, N



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 Oscilloscopes
AC Square Wave
into 1 MQ load|10 Hz to 1 kHz
(1 to 25) mVp-p 0.04 % of reading + 9 uVv
(25 t0 110) mVp-p 0.04 % of reading + 9 uVvV
110 mVp-p to 2.2 Vp-p 0.04 % of reading + 0.6 mV
(2.2to0 11) Vp-p 0.04 % of reading + 6 mV
(11 to 130) Vp-p 0.04 % of reading + 60 mV
(1to 10) kHz
(1 to 25) mVp-p 0.2 % of reading + 35 uV
(25 to 110) mVp-p 0.2 % of reading + 35 uV
(0.11to 2.2) Vp-p 0.2 % of reading + 0.6 mV
(2.2t0 11) Vp-p 0.2 % of reading + 6 mV
(11 to 130) Vp-p 0.2 % of reading + 60 mV
Time Markers 5s 2 us/s +0.2 ms
A Sl 20 1 Fluke 5820A
ls 2 us/s+ 6 s Oscill Calib
05 s 2 us/s + 2 pis scilloscope Calibrator, or
' Fluke 5520A/SC600
0.2s 2 ps/s + 0.6 ps ltiprod lib
01s 2 us/s + 0.3 s Multiproduct Calibrator, or
; ' Fluke 5500A/SC300
50 ms 2 us/s +0.2 us . . .
Multiproduct Calibrator;
(20 to 10) ms 0.26 ps/s + 6 ns _
E-OSC-M-0001-GE:
(5to 1) ms 0.26 ps/s + 0.6 ns Direct Measurement
(0.5t00.1) ms 0.26 ps/s + 60 ps '
(50 to 10) us 0.26 ps/s + 6 ps
(5to1)pus 0.26 ps/s + 0.6 ps
(500 to 100) ns 0.26 pus/s + 60 fs
(50 to 10) ns 0.26 ps/s + 6 fs
(5to2) ns 0.26 ps/s + 0.6 fs
Bandwidth (5to 12) mV

50 kHz to 100 MHz
(100 to 300) MHz
(300 to 500) MHz
(500 to 600) MHz

12mVto 55V

50 kHz to 100 MHz
(100 to 300) MHz
(300 to 500) MHz
(500 to 600) MHz

0.32dB
0.35dB
0.43dB
0.46 dB

0.26 dB
0.28 dB
0.35dB
0.38dB
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

+ (25 to 120) mV
+120mV to £1.2 V
+(1.2t012) V

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 Oscilloscope Calibrators
Amplitude — DC
into 1 MQ load 0tox25mV 30 uV/V + 0.8 pv
+ (25to 120) mV 30 VIV + 1 pVv Agilent 3458A
+120mVto 1.2V 10 pV/IV + 6 pVv 8.5 Digit Multimeter,
+(1.2t012)V 10 pVv/V + 60 pv HP 11048C
+(12t0 120) V 10 uV/V + 0.6 mV 50 Q Feedthrough;
+ (120 to 200) V 10 pVv/V + 0.8 mV E-OSC-G-0001-GE: Based
on Manufacturer Manual.
into 50 Q load Otox25mV

0.6 mV/V + 1 uVv

0.6 mV/V + 6 uv

0.6 mV/V + 60 pVv
0.6 mV/V + 0.6 mV

(Direct Measurement)

1 Oscilloscope Calibrators
Amplitude —
AC Square Wave
into 1 MQ load

10 Hz to 10 kHz
(1 to 25) mVp-p
(25 to 120) mVp-p
120 mVp-pto 1.2 Vp-p
(1.2t0 12) Vp-p
(12 to 120) Vp-p
(120 to 200) Vp-p

40 VIV + 5 pv
40 VIV + 5 pv
40 pVIV + 10 pv
40 pVv/V + 0.1 mV
40 pVIV + 1 mV
40 uVIV + 4 mV

Agilent 3458A
8.5 Digit Multimeter,
HP 11048C
50 Q Feedthrough;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
(Topline to Baseline DC
Voltage Measurement)

1 Oscilloscope Calibrators
Amplitude —
AC Square Wave
into 50 Q load

Amplitude — Edge
into 50 Q load

(1 to 25) mVp-p
(25 to 120) mVp-p
120 mVp-pto 1.2 Vp-p
(1.2t0 12) Vp-p

(1to 10) kHz
(4 to 120) mVp-p
120 mVp-pto 1.2 Vp-p

(1.2t0 12) Vp-p

0.82 mV/V +5 v
0.82 mV/V + 10 pv
0.82 mV/V + 0.1 mV
0.82 mV/V +1 mV

0.82 mV/V + 10 pv
0.82 mV/V +0.1 mV
0.82 mV/V +1mV

Agilent 3458A
8.5 Digit Multimeter,
HP 11048C

50 Q Feedthrough;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
(Topline to Baseline DC
Voltage Measurement)
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) (
Equipment
Tektronix TDS684B
Oscilloscope or
15 Oscilloscope Calibrators HP 53132A (Opt.010)
Edge Duty Cycle (45 to 55) % 0.1% Universal Counter;
E-OSC-G-0001-GE: Based

on Manufacturer Manual.

1 Oscilloscope Calibrators

Edge Rise Time <300 ps 0.12 % of reading + 4.7 ps

HP 83480A Digital

Communications Analyzer
w/ 83485B Plug-in Module
and 20 dB Attenuator;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

! Oscilloscope Calibrators
Amplitude — Tunnel Diode {100 Hz to 100 kHz
Pulse Drive (11 to 120) Vp-p 40 pvV/IV + 1 mV

Agilent 3458A
8.5 Digit Multimeter;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
(Topline to Baseline DC

Voltage Measurement)

1 Oscilloscope Calibrators
Amplitude —
Leveled Sine Wave
into 50 Q load|(50 to 100) kHz

Fluke 5790A or
Fluke 5790B AC
Measurement Standard,

Up to 19.8 mVp-p 0.8 mV/V + 20 uv
(19.8 to 62.2) mVp-p 0.7 mV/V + 20 pVv 50 g:' |1:ele1d?ﬁr8§1 b
(62.5 to 198) mVp-p 0.7 mMV/V + 0.2 mV E.0SC.G-0001.GE  Based
(198 to 622) mVp-p 0.6 mV/V +0.2mV on Manufacturer Manual
(0.622 to 1.98) Vp-p 0.6 mV/V + 0.2 mV '
(1.98 to 6.22) Vp-p 0.6 mV/V +2mV

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

1899 L Street NW, Suite 1100-A, Washington, DC 20036
414-501-5494
www.anab.org

Page 93 of 210

SN,
=~ ~
N

ANSI National Accreditation Board

il

il



http://www.anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Leveled Sine Wave —
Low Frequency Flatness
(Relative to 50 kHz)
50 Q Load

Up to 6.22 mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(6.22 t0 19.8) mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(19.8 to 62.2) mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(62.2 to 198) mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(198 to 622) mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz

(20 to 30) MHz

1.5mV/V +2 uVv
0.8 mV/V +2 uv
1.2 mV/V + 5 uVvV
2.6 mV/V + 5 uV
4.5 mV/V +5uV
11 mV/V+ 10 uV

1.5mV/V +2 pV
0.8 mV/V +2 uV
1.2 mV/V +5 pV
1.5mV/V + 5 pV
2.6 mV/V + 5 uv
5.6 mV/V + 5 uv

1.5mV/V +2 pV
0.8 mV/V +2 puV
1.2 mV/V +2 uV
1.5mV/V +2 pV
2.6 mV/V +2 uV
5.6 mV/V +2 uv

1.5 mV/V + 20 pV
0.8 mV/V + 20 pV
0.8 mV/V + 20 pV
1.5 mV/V + 20 pV
2.3 mV/V +20 pV
5.3 mV/V + 20 pV

1.5 mV/V + 20 pV
0.6 mV/V + 20 pV
0.8 mV/V + 20 pV
1.5 mV/V + 20 pV
2.3 mV/V +20 pV
5.3 mV/V + 20 uV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard
(Wide Band Function);
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Leveled Sine Wave —
Low Frequency Flatness
(Relative to 50 kHz)
50 Q Load

(622 to 1 980) mVp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(1.98 to 6.22) Vp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(6.22 t0 19.8) Vp-p
(10 to 30) Hz
30 Hz to 120 kHz
120 kHz to 2 MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
Up to 6.22 mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(6.22 t0 19.8) mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(19.8 t0 62.2) mVp-p
(10 to 20) Hz

1.5mVIV +0.2 mV
0.5mV/IV + 0.2 mV
0.8 mV/V + 0.2 mV
1.5mV/IV +0.2 mV
2.3 mV/IV + 0.2 mV
5.3mV/V + 0.2 mV

1.5mVIV +0.2mV
0.5mVIV +0.2mV
0.8 mV/V + 0.2 mV
1.5mVv/V +0.2 mV
2.3 mV/IV +0.2 mV
53mV/V + 0.2 mV

1.5mVIV + 0.2 mV
0.5mV/V + 0.2 mV
0.8 mV/V + 0.2 mV
1.5mV/IV +0.2 mV
2.3 mV/IV + 0.2 mV
53mV/V + 0.2 mV

1.4 mV/V + 6 v
0.6 mV/V + 6 pv
0.4 mV/V + 6 uv
0.7 mV/V + 6 pv
I mV/V+6uVv

0.7 mV/V +4 uvV
0.3 mV/V +4 uVv
0.2 mV/V +4 VvV
0.4 mV/V +4 VvV
0.7 mV/V +4 uv

0.3 mV/V +4 pv

(20 to 40) Hz 0.2 mV/V +4 v
40 Hz to 20 kHz 0.1 mV/V +4 v
(20 to 50) kHz 0.2mV/V +4 vV
(50 to 100) kHz 0.4 mV/V +4 vV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard
(Wide Band Function);

E-OSC-G-0001-GE: Based
on Manufacturer Manual.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Sine Wave
(Relative to 50 kHz)

1 MQ Load

(62.2 to 622) mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(0.622 to 6.22) Vp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(6.22 t0 62.2) Vp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(62.2 to 198) Vp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

0.2 mV/V +20 uV
0.1 mV/V +20 uvV
0.1 mV/V +20 uV
0.1 mV/V +20 uv
0.2 mV/V + 20 uv

0.2 mV/V + 0.2 mV
0.1 mV/V + 0.2 mV
0.1 mV/V + 0.2 mV
0.1 mV/V + 0.2 mV
0.1 mV/V + 0.2 mV

0.2 mV/IV + 2 mV
0.1 mV/V + 2 mV
0.1 mVIV+2mV
0.1 mVIV +2mV
0.1 mV/V + 2 mV

0.2 mV/V + 20 mV
0.1 mV/V + 20 mV
0.1 mV/V + 20 mV
0.1 mV/V + 20 mV
0.1 mV/V +20 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard:;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Sine Wave
(Relative to 50 kHz)

50 Q Load

Up to 6.22 mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(6.22 to 19.8) mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(19.8 t0 62.2) mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(62.2 to 622) mVp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(0.622 to 6.22) Vp-p
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

1.5 mV/V + 6 v
0.9 mV/V + 6 uv
0.7 mV/V + 6 vV
0.9 mV/V + 6 uV
1.2 mV/V +6 uv

0.9 mV/V +4 uv
0.7 mV/V + 4 uv
0.6 mV/V + 4 uV
0.8 mV/V +4 uv
0.9 mV/V +4 uv

0.7 mV/V + 4 uv
0.6 mV/V + 4 uV
0.6 mV/V + 4 uV
0.7 mV/V + 4 uv
0.8 mV/V + 4 uv

0.6 mV/V + 20 pV
0.6 mV/V + 20 pV
0.6 mV/V + 20 pV
0.6 mV/V + 20 pV
0.6 mV/V + 20 pV

0.6 mV/V + 0.2 mV
0.6 mV/V + 0.2 mV
0.6 mV/V + 0.2 mV
0.6 mV/V + 0.2 mV
0.6 mV/V + 0.2 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard,
HP 11048C
50 Q Feedthrough
Terminator;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Square Wave
(Relative to 50 kHz)
1 MQ Load

Up to 44 mVp-p

10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

(44 to 440) mVp-p

10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

(0.44 to 4.4) Vp-p

10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

(4.4 to 44) Vp-p

10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

(44 to 140) Vp-p

10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

1.2 mV/V + 6 uv
1.9 mV/V + 6 uv
5.9 mV/V + 6 uv

1.2 mV/V + 20 pV
2.1 mV/V +20 pV
5.9 mV/V +20 pV

1.2 mVv/V+0.2mV
2.1 mV/V+0.2mV
59 mV/V + 0.2 mV

1.2 mVIV + 2 mV
2.1 mV/V +2mV
59 mV/IV + 2 mV

1.2 mV/V + 20 mV
2.1 mV/IV + 20 mV
5.9 mV/V + 20 mV

Fluke 5790A or

Fluke 5790B AC
Measurement Standard;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Square Wave
(Relative to 50 kHz)
50 Q Load

Up to 44 mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(44 to 440) mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(0.44 to 4.4) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz

(20 to 100) kHz

1.3 mV/V + 6 pV
2.1 mV/V + 6 pv
5.9 mV/V +6puv

1.3 mV/V + 20 pV
2.1 mV/V + 20 pV
5.9 mV/V +20 uV

1.3 mV/V +0.2mV
2.1 mV/V +0.2mV
59mV/V+02mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard,
HP 11048C
50 Q Feedthrough;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Square Wave
(Relative to 50 kHz)

50 Q Load

Up to 76.2 mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(76.2 to 762) mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(0.762 to 7.62) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(7.62 to0 76.2) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(76.2 to 242) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz

1.2 mV/V + 6 uv
2.1 mV/V+6 pv
6.1 mV/V + 10 uV

1.2 mV/V + 30 pV
2.1 mV/V + 30 pV
6.1 mV/V + 30 pV

1.2 mVIV + 0.3 mV
2.1 mV/V + 0.3 mV
6.1 mV/V + 0.3 mV

1.2 mV/V + 3 mV
2.1 mV/V +3mV
6.1 mV/V + 3 mV

1.2 mV/IV + 30 mV
2.1 mV/V + 30 mV
6.1 mV/V +30 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard,
HP 11048C
50 Q Feedthrough;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Triangle Wave
(Relative to 50 kHz)

1 MQ Load

Up to 76.2 mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(76.2 to 762) mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(0.762 to 7.62) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(7.62t0 76.2) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(76.2 to 242) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz

1.2 mV/V + 6 pVv
2.1 mV/V +6puv
6.1 mV/V + 10 pv

1.2 mV/V + 30 pV
2.1 mV/V + 30 pV
6.1 mV/V + 30 pV

1.2 mV/IV + 0.3 mV
2.1 mV/V +0.3mV
6.1 mV/V + 0.3 mV

1.2 mV/V +3mV
2.1 mV/V+3mV
6.1 mV/V + 3 mV

1.2 mV/IV +30 mV
2.1 mV/V + 30 mV
6.1 mV/V + 30 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard:;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Oscilloscope Calibrators
Amplitude — Wave Generator
Triangle Wave
(Relative to 50 kHz)

50 Q Load

Up to 76.2 mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(76.2 to 762) mVp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz
(0.762 to 7.62) Vp-p
10 Hz to 1 kHz
(1 to 20) kHz
(20 to 100) kHz

1.3 mV/V + 6 uv
2.1 mV/V+6 pv
6.1 mV/V + 10 uV

1.3 mV/V + 30 pV
2.1 mV/V + 30 pV
6.1 mV/V + 30 pV

1.3 mV/V +0.3mV
2.1 mV/V + 0.3 mV
6.1 mV/V + 0.3 mV

Fluke 5790A or
Fluke 5790B AC
Measurement Standard,
HP 11048C
50 Q Feedthrough;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrators
Measure Z Resistance

(40 to 60) Q
(0.5 to 1.5) MQ

0.002 % of reading + 6 mQ
0.006 % of reading + 0.15 kQ

Decade Resistor,
Agilent 3458A
8.5 Digit Multimeter;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrators
Measure Z Capacitance

(5 to 50) pF

0.12 % of reading + 0.08 pF

Decade Capacitor,

HP 4192A
Impedance Analyzer;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrators
Leveled Sine Wave —
Frequency

50 kHz to 3 GHz

0.000 004 % of reading

Keysight 53132A, Opt.010
Universal Counter;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 Oscilloscope Calibrator

Keysight 53132A, Opt.010
Universal Counter;

Time Marker 2nsto5s 0.000 004 % of reading E-OSC-G-0001-GE: Based
on Manufacturer Manual
Keysight 53132A, Opt.010
1 Oscilloscope Calibrator Universal Counter;
Pulse Period 2nsto5s 0.000 004 % of reading E-OSC-G-0001-GE: Based
on Manufacturer Manual.
(0.1t020) G 1 % of reading
(2010 30) G 0.6 % of reading Standard Magnetic;
1 (30 to 500) G 0.6 % of reading o
Tesla Meter/Gauss Meter (500 to 3 000) G 0.6 % of reading EN-0006-GE:

(3000 to 10 000) G
(10 000 to 20 000) G

0.6 % of reading
0.6 % of reading

Direct Measurement

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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 (+/-) Metho_d, and/or
Equipment
1 Magnetic — Measure
Magnets (1t010) G 1 % of reading + 0.002 G
(10to 350) G 0.1 % of reading + 0.02 G LakeShore 425
(350 to 3500) G 0.25 % of reading + 0.2 G Digital Gauss Meter;
(3500 to 24 000) G 0.25 % of reading + 2 G EN-0013-GE:
Direct Measurement.
Helmholtz Coils (2t0 10) G 1 % of reading + 0.002 G
(1010 200) G 0.35 % of reading + 0.02 G
1fCto 20 pC 1.5 % of reading

! Electric Charge — Source

(20 to 200) pC
200 pCto2nC
(2to20) nC
(20 to 200) nC
200 nC to 2 pC

0.63 % of reading
0.15 % of reading
0.15 % of reading
0.6 % of reading
0.6 % of reading

Keithley 263
Calibrator/Source;
E-ACC-M-0005-GE:
Direct Measurement.

(2 to 20) uC 0.6 % of reading
+500 pe 0.02 % of reading
+1 000 pe 0.015 % of reading
+1 500 pe 0.013 % of reading Strain Calibrator,

! Strain Indicator — Source +2 000 pe 0.013 % of reading Multi-Product Calibrator;
+3 000 pe 0.013 % of reading E-DCR-M-0005-GE:
+4 000 pe 0.012 % of reading Direct Measurement.
+5 000 pe 0.012 % of reading
+6 000 pe 0.012 % of reading

(0.1 to0 0.5) mWhb 1.8 % of Reading
(0.5t0 1) mWhb 1.4 % of Reading
(1to 5) mWhb 0.5 % of Reading Magnetic Flux

1.8 Magnetic Flux Meter

(5to 10) mWhb
(10 to 50) mWhb
(50 to 100) mWhb
(100 to 1 000) mWhb

0.3 % of Reading
0.12 % of Reading
0.04 % of Reading
0.03 % of Reading

Meter Calibrator;
EN-0012-GE:
Direct Measurement.

1.8 Magnetic Flux
Meter Calibrator

(1 to 10) Wb 0.03 % of Reading
(10 to 100) mV )
0.1 mWb 0.7 % of reading Agilent 3458A

(0.1 t0 0.5) mWhb
(0.5t0 1) mWhb
(1 to 5) mWhb
(5to 10) mWhb
(10 to 50) mWh
(50 to 100) mWh

0.3 % of reading

0.2 % of reading
0.15 % of reading
0.065 % of reading
0.022 % of reading
0.014 % of reading

8.5 Digit Multimeter,
Agilent 53132A
Universal Frequency
Counter;
E-COM-G-0008-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
01tol)V Agilent 3458A

1.8 Magnetic Flux

(10 to 50) mWh
(50 to 100) mWb

0.005 % of reading
0.003 % of reading

8.5 Digit Multimeter,
Agilent 53132A

. (100 to 500) mWh 0.003 % of reading Universal Frequency

Meter Calibrator (0.5t0 1) Wb 0.003 % of reading Counter;
(1to 5) Wb 0.003 % of reading E-COM-G-0008-GE:
(5 to 10) Wb 0.003 % of reading Direct Measurement.

1 Electrical Power Energy —
Source
33mVtol1020V,
3.3mAto 205 A,
(45 to 65) Hz
Time: (300 to 3 600) s

1.6 pWh to 30.8 kWh

PF = (0.174 t0 0.341)
PF = (0.342 to 0.499)
PF = (0.5 to 0.642)
PF = (0.643 t0 0.765)
PF = (0.766 to 0.865)
PF = (0.866 to 0.939)
PF = (0.94 to 0.984)
PF = (0.985 to 0.999)

1.2 % of reading
0.57 % of reading
0.36 % of reading
0.25 % of reading
0.19 % of reading
0.13 % of reading
0.09 % of reading
0.06 % of reading

Fluke 55xxA

Multiproduct Calibrator,

Digital Stopwatch;
E-POW-M-0003-GE:
Direct Measurement.

PF=1 0.05 % of reading
Electrical — RF/Microwave
. Reference Standard,
Parameter/Equipment Range SREELE T Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Keysight 33220A,

! Frequency Counter —
Frequency Sensitivity

0.01 Hz to 100 kHz
(-30 to 0) dBm
100 kHz to 2 GHz
(-30 to 0) dBm
(2to 4) GHz
(-30 to 0) dBm
(4 to 20) GHz
(-30to 0) dBm
(20 to 40) GHz

(-30 to 0) dBm

0.6 dB

0.7 dB

1.2dB

1.2dB

1.5dB

Keysight 33250A,
Keysight ESG4000A,
Keysight E4433B,
Keysight 83620A,
Keysight 83408,
Keysight 83640A
Function and
Signal Generators;
E-TMF-M-0001-GE:
Direct Measurement
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

0.2 mVp-pto 2 Vp-p

Keysight EPM442A,
Keysight E4419B
Power Meters,
Keysight E4412A,

1 Oscilloscope — Bandwidth 10 MHz to 2 GHz [ dB Keysight N8481A
(2'to 6) GHz 0.48 dB
(50 Q, Type N Connector) Power Sensors,
(6to 11) GHz 0.6 dB Keysight 11667A
(11 to 18) GHz 0.62 dB P o
ower Splitter;
E-OSC-M-0001-GE:
Comparison Measurement
Keysight EPM442A
Keysight E4419B
Power Meters,
0.2 mVp-pto 2 Vp-p Keysight E4413A,
1 Oscilloscope — Bandwidth (10 to 50) MHz 0.55 dB Keysight N8485A
(50 Q, 3.5 mm Connector) 50 MHz to 18 GHz 0.53 dB Power Sensors,
(18 to 26.5) GHz 0.72 dB Keysight 11667B
Power Splitter;
E-OSC-M-0001-GE:
Comparison Measurement.
Keysight EPM442A
Kepsg i
50 MHz to 12.4 GHz 0.89 dB Keysight 8487A
1 Oscilloscope — Bandwidth (12.4 to 18) GHz 0.91dB Power Sensor
(50 Q, 2.4 mm Connector) (18 to 26.5) GHz 0.97 dB Keysight 11667,B
(26.5 to 40) GHz 1dB Power Splitter:
(40 to 50) GHz 1.2dB puitter,

E-OSC-M-0001-GE:
Comparison Measurement.

1 Oscilloscope Calibrators
Leveled Sine Wave — High
Frequency Flatness
(Relative to 10 MHz)
50 Q Load

5 mVp-p to 6.22 Vp-p
10 MHz to 1 GHz
(1to14) GHz
(14 to 18) GHz

0.6 % of reading
0.7 % of reading
0.9 % of reading

Keysight EPM442A
Keysight E4419B
Power Meters,
Keysight E4412A
Power Sensor;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
L . Keysight 8593E,
OSC'I'_'OSCf%ega"wtors and | 18 kHz t0 2.9 GHz 1.7 dB Keysight 8562EC,
e"éeener;tnoers vave (2.75 10 6.5) GHz 2 dB Keysight 8564E
Harmonics. Sub-harmonics (6 to 22) GHz 2.4 dB Spectrum Analyzers;
and No,n—harmonics ' (22 to 26.8) GHz 3dB E-OSC-G-0001-GE: Based
50 O Load (26.8 to 40) GHz 3.3dB on Manufacturer Manual
and Direct Measurement.
Upto 2.5 Vp-p
(1to 10) ns 0.12 % of reading + 4.7 ps

1 Oscilloscope Calibrator
Pulse Width

(10 to 100) ns
(100 to 1 000) ns
(1to 10) ps
(10 to 100) ps
(100 to 1 000) ps
(1to 10) ms
(10 to 100) ms
(0.1to 1) s

0.12 % of reading + 7.4 ps
0.12 % of reading + 58 ps
0.12 % of reading + 0.58 ns
0.12 % of reading + 5.8 ns
0.12 % of reading + 58 ns
0.12 % of reading + 0.58 s
0.12 % of reading + 5.8 s
0.12 % of reading + 58 s

Agilent 83480A,
Agilent 83485A
Digital Communications
Analyzer with
Plug-in Module;
E-OSC-G-0001-GE: Based
on Manufacturer Manual.

1 RF Power — Source
Absolute RF Power
(50 Q, Type N Connector)

(-30 to -27) dBm
(100 to 300) kHz
300 kHz to 1 MHz
1 MHzto 2 GHz
(2t0 4.2) GHz
(-27 to -25) dBm
(100 to 300) kHz
300 kHz to 1 MHz
1 MHzto 2 GHz
(2t04.2) GHz
(-25 to -20) dBm
(100 to 300) kHz
300 kHz to 1 MHz
1 MHzto 2 GHz
(2t0 4.2) GHz

0.66 dB
0.66 dB
0.66 dB
0.66 dB

0.33dB
0.33dB
0.33dB
0.33dB

0.21dB
0.21dB
0.21dB
0.21dB

Keysight EPM442A,
Keysight E4419B
Power Meters;
Keysight 11667A
Power Splitter,
Keysight 8482A/8482B,
Keysight N8481A,
Keysight E4412A
Type N Power Sensors;
E-COM-M-0001-GE:
Comparison Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-20 to -15) dBm
(100 to 300) kHz 0.10dB
300 kHz to 1 MHz 0.09 dB
1 MHzto 2 GHz 0.09 dB Keysight EPM442A,
(2t0 4.2) GHz 0.10dB Keysight E4419B
(-15 to +10) dBm Power Meters;
! RF Power — Source (100 to 300) kHz 0.08 dB Keysight 11667A
Absolute RF Power 300 kHz to 1 MHz 0.08 dB Power Splitter,
(50 Q, Type N Connector) 1 MHz to 2 GHz 0.08 dB Keysight 8482A
(2t0 4.2) GHz 0.08 dB Type N Power Sensors;
(+10 to +20) dBm E-COM-M-0001-GE:
(100 to 300) kHz 0.15dB Comparison Measurement.
300 kHz to 1 MHz 0.15dB
1 MHz to 2 GHz 0.15dB
(2t0 4.2) GHz 0.15dB
(0to +3) dBm
100 kHz to 2 GHz 0.69 dB
(2t0 4.2) GHz 0.69 dB
(+3 to +5) dBm
100 kHz to 2 GHz 0.38 dB Keysight EPM442A,
(2t0 4.2) GHz 0.38 dB Keysight E4419B
! RF Power — Source (+5to +10) dBm Power Meters;
Absolute RF Power 100 kHz to 2 GHz 0.28 dB Keysight 8482B,
(50 Q, Type N Connector) (2t0 4.2) GHz 0.28 dB Type N Power Sensor;
(+10 to +35) dBm E-COM-M-0001-GE:
100 kHz to 2 GHz 0.21dB Comparison Measurement.
(2t0 4.2) GHz 0.21dB
(+35to +44) dBm
100 kHz to 2 GHz 0.27 dB
(2t0 4.2) GHz 0.27 dB
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
(-32 to -30) dBm
(10 to 30) MHz 0.73dB
(30 to 50) MHz 0.73 dB
50 MHz to 2 GHz 0.73dB
(2 t0 12.4) GHz 0.73 dB
(12.4 to 18) GHz 0.73 dB
(-30 to -27) dBm
(10 to 30) MHz 0.45 dB
(30 to 50) MHz 0.45 dB
50 MHz to 2 GHz 0.45dB
(2 t0 12.4) GHz 0.45 dB
(12.4 to 18) GHz 0.47 dB
(-27 to -25) dBm
(10 to 30) MHz 0.23dB Keysight EPM442A,
(30 to 50) MHz 0.23 dB Keysight E4419B
50 MHz to 2 GHz 0.23dB Power Meters;
. (2 t0 12.4) GHz 0.23 dB Keysight 11667A
EbFS;ﬂ‘t’geFr{; ‘S’gwgf (12.4 to 18) GHz 0.26 dB Power Splitter,
(50 Q. Type N Connector) (-25to -20) dBm Keysight N8481A
’ (10 to 30) MHz 0.15dB Type N Power Sensors;
(30 to 50) MHz 0.15dB E-COM-M-0001-GE:
50 MHz to 2 GHz 0.15dB Comparison Measurement.
(2 to0 12.4) GHz 0.15 dB
(12.4 to 18) GHz 0.19 dB
(-20 to +15) dBm
(10 to 30) MHz 0.08 dB
(30 to 50) MHz 0.08 dB
50 MHz to 2 GHz 0.08 dB
(2 t0 12.4) GHz 0.08 dB
(12.4 to0 18) GHz 0.14 dB
(+15 to +20) dBm
(10 to 30) MHz 0.08 dB
(30 to 50) MHz 0.08 dB
50 MHz to 2 GHz 0.08 dB
(2 to 12.4) GHz 0.08 dB
(12.4 10 18) GHz 0.14 dB
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
(-62 to -60) dBm
(10 to 30) MHz 0.77 dB
30 MHz to 2 GHz 0.77 dB
(2'to 6) GHz 0.77 dB
(6 to 11) GHz 0.77 dB
(11 to 18) GHz 0.79 dB
(-60 to -57) dBm
(10 to 30) MHz 0.49 dB
30 MHz to 2 GHz 0.49 dB
(2 to 6) GHz 0.49 dB
(6 to 11) GHz 0.49 dB
(11 to 18) GHz 0.51 dB
(-57 to -55) dBm
(10 to 30) MHz 0.27 dB .
30 MHz to 2 GHz 0.27 dB Keysight EPM442A,
(2 10 6) GHz 0.27 dB ng\sl\'/g:‘tw'f:tﬁf
) (6 to 11) GHz 0.27 dB s ’
R e | (oo Koyt 16574
(50 Q, Type N Connector) ¢ ?1_0 t()) 30)mMHZ 02dB Keysight E4412A .
30 MHz to 2 GHz 0.2dB Type N Power Sensors;
(2 to 6) GHz 0.2dB E-COM-M-0001-GE:
(6 to 11) GHz 02dB Comparison Measurement.
(11 to 18) GHz 0.25dB
(-50 to +10) dBm
(10 to 30) MHz 0.15dB
30 MHz to 2 GHz 0.15dB
(2 to 6) GHz 0.15 dB
(6 to 11) GHz 0.15dB
(11 to 18) GHz 0.21dB
(+10 to +20) dBm
(10 to 30) MHz 0.21dB
30 MHz to 2 GHz 0.21dB
(2 to 6) GHz 0.21 dB
(6 to 11) GHz 0.21 dB
(11 to 18) GHz 0.27 dB
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(-52 to -50) dBm
9 kHz to 500 MHz 0.77 dB
500 MHz to 1.2 GHz 0.77 dB
(1.2to 6) GHz 0.77 dB
(6 to 14) GHz 0.77 dB
(14 to 18) GHz 0.78 dB
(-50 to -47) dBm
9 kHz to 500 MHz 0.49 dB
500 MHz to 1.2 GHz 0.49 dB
(1.2 to 6) GHz 0.49 dB
(6 to 14) GHz 0.49 dB
(14 to 18) GHz 0.5dB
(-47 to -45) dBm
9 kHz to 500 MHz 0.27 dB .
500 MHz to 1.2 GHz 0.27 dB RV AT CE
(1.2 to 6) GHz 0.27 dB Pzwgr Metors
) (6 to 14) GHz 0.27 dB s ’
Tt | oo Koyt 16574
(50 Q, Type N Connector) 9 kHz to 500 MHz 02dB . KeyNSight E93SO4A '
500 MHz to 1.2 GHz 0.2dB & OM-M O00L.CE-
(1.2 to 6) GHz 0.2dB : :
(6 t0 14) GHz 02dB Comparison Measurement.
(14 to 18) GHz 0.23dB
(-40 to -10) dBm
9 kHz to 500 MHz 0.15dB
500 MHz to 1.2 GHz 0.15dB
(1.2 to 6) GHz 0.15 dB
(6 to 14) GHz 0.15dB
(14 to 18) GHz 0.19 dB
(-10 to 0) dBm
9 kHz to 500 MHz 0.12dB
500 MHz to 1.2 GHz 0.12dB
(1.2 to 6) GHz 0.12 dB
(6 to 14) GHz 0.12 dB
(14 to 18) GHz 0.17 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Keysight EPM442A,
010120 dom Korign iz
1 9 kHz to 500 MHz 0.1dB . '
(1.2to 6) GHz 0.1dB . ’
(50 Q, Type N Connector) (6 t0 14) GHz 01dB ; KeyNSIEht E93SO4A
ype N Power Sensor;
(14 to 18) GHz 0.16 dB E-COM-M-0001-GE:
Comparison Measurement.
(-32 to -30) dBm
(10 to 50) MHz 0.73dB
(50 to 100) MHz 0.73dB
100 MHz to 2 GHz 0.73dB
(2 to 12.4) GHz 0.73dB
(12.4 to 18) GHz 0.73dB
(18 to 26.5) GHz 0.74 dB
(-30 to -27) dBm
(10 to 50) MHz 0.45 dB
(50 to 100) MHz 0.45 dB .
100 MHz to 2 GHz 0.45 dB K%S'gihth'fz';"fl‘g?
(2 t0 12.4) GHz 0.45 dB Pzwgr Mator.
! RF Power — Source (12.4 e s g Keysight 11667’A
Absolute RF Power (-27 t(jzfztg)zd%?r)] Bl erde Power Splitter,
(50 ©, 3.5 mm Connector) (10 t0 50) MHz 0.23 dB ; 5KeySISht N8;185A .
(50 to 100) MHz 0.23dB > COM.M.0001. OF:
100 MHz to 2 GHz 0.23dB . :
(2 t0 12.4) GHz 0.24 dB Comparison Measurement.
(12.4 to 18) GHz 0.24 dB
(18 to 26.5) GHz 0.26 dB
(-25 to -20) dBm
(10 to 50) MHz 0.16 dB
(50 to 100) MHz 0.16 dB
100 MHz to 2 GHz 0.16 dB
(2 to 12.4) GHz 0.17 dB
(12.4 to 18) GHz 0.17 dB
(18 to 26.5) GHz 0.19dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(-20 to +15) dBm
(10 to 50) MHz 0.09 dB
(50 to 100) MHz 0.09 dB .
100 MHz to 2 GHz 0.09 dB eyoIght ot
(2 t0 12.4) GHz 0.12 dB Pzwger Metors
. - (12.4 to 18) GHz 0.12 dB ; ’
Rpome s | i 026 on oria i
(50 ©, 3.5 mm Connector) (+15 to +20) dBm Keysight N8485A
o (10 to 50) MHz frus db 3.5 mm Power Sensors;
(50 to 100) MHz 0.08 dB M M
100 MHz to 2 GHz 0.08 dB E-COM-M-0001-GE:
(2 t0 12.4) GHz 011 dB Comparison Measurement.
(12.4 to 18) GHz 0.11dB
(18 to 26.5) GHz 0.14 dB
(-62 to -60) dBm
(50 to 100) MHz 0.78 dB
100 MHz to 8 GHz 0.78 dB
(8 to 18) GHz 0.78 dB
(18 to 26.5) GHz 0.78 dB
(-60 to -57) dBm .
(50 to 100) MHz 0.49 dB K%S'gihth'fz';";‘l‘;z?
100 MHz to 8 GHz 0.49 dB ooior Maters.
) (8 to 18) GHz 0.5dB ; ’
Rt esoue | dstoas G ol
(50 Q, 3.5 mm Connector) (-57 10 -55) dBm Keysight E4413yA
o (50 to 100) MHz 0.28 dB 3.5 mm Power Sensors;
100 MHz to 8 GHz 0.28 dB i _’
(8 0 18) GHz 0.29 dB E-COM-M-0001-GE:
(18 t0 26.5) GHz 0.29 dB Comparison Measurement.
(-55 to -50) dBm
(50 to 100) MHz 0.21dB
100 MHz to 8 GHz 0.21dB
(8 to 18) GHz 0.22 dB
(18 to 26.5) GHz 0.24 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(-50 to +10) dBm .
(50 to 100) MHz 0.16 dB Kl‘if'gihth'f;';"fl‘gg*
100 MHz to 8 GHz 0.16 dB oot Metors.
! RF Power — Source (810 18) GHz [ey dB Keysight 11667’A
Absolute RF Power (+10 g28+t30§%§)mGHz L dB Power Splitter,
(50 ©, 3.5 mm Connector) (50 to 100) MHz 0.22 dB 5 5Key5||:‘c’;|ht E4z8113A -
100 MHz to 8 GHz 0.22 dB > COM.M.0001 OF:
(810 18) GHz 0.23dB : :
(18 t0 26.5) GHz 024 dB Comparison Measurement.
(-30 to -27) dBm
(50 to 100) MHz 0.66 dB
100 MHz to 2 GHz 0.66 dB
(2 to 12.4) GHz 0.66 dB
(12.4 to 18) GHz 0.66 dB
(18 to 26.5) GHz 0.67 dB
(26.5 to 40) GHz 0.68 dB
(40 to 50) GHz 0.69 dB Keysight EPM442A,
(-27 to -25) SE Keysight E44198B
(50 to 100) MHz 0.33dB Power Meters:
! RF Power — Source 100 MHz fo24ehe BieedB Keysight 11667’A
Absolute RF Power (2 to 1k U8 g Power Splitter
(50 Q, 2.4 mm Connector) (12.4 to “EHGEE oS B Keysight 8487A
» (18 to 26.5) GHz 0.34dB 5 4 mrm Power Sensors:
(26.5 to 40) GHz 0.35dB £ COM-M-000L-GE-
(40 to 50) GHz 0.37dB Comparison Measuremént
(-25 to -20) dBm '
(50 to 100) MHz 0.21dB
100 MHz to 2 GHz 0.21dB
(2 t0 12.4) GHz 0.21dB
(12.4 to 18) GHz 0.21dB
(18 to 26.5) GHz 0.24 dB
(26.5 to 40) GHz 0.25dB
(40 to 50) GHz 0.28 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(-20 to -15) dBm
(50 to 100) MHz 0.09 dB
100 MHz to 2 GHz 0.09 dB
(2t0 12.4) GHz 0.1dB
(12.4to0 18) GHz 0.1dB
(18 to 26.5) GHz 0.15dB
(26.5 to 40) GHz 0.17 dB
(40 to 50) GHz 0.2dB Keysight EPMA442A,
(-15t0 +10) dBm Keysight E44198B
(50 to 100) MHz 0.08 dB Power Meters:
1 100 MHz to 2 GHz 0.08 dB . ’
Repowr e | G0tz o Kordat s
(50 Q, 2.4 mm Connector) (12.4 o7 0.095 Keysight 8487A
> (18 to 26.5) GHz 0.13dB 5 4 mm Power Sens’orS'
(26.5 to 40) GHz 0.16 dB E—COM—M—OOOl—GE"
(40 to SR Ll Comparison Measuremént
(+10 to +20) dBm '
(50 to 100) MHz 0.15dB
100 MHz to 2 GHz 0.15dB
(2t012.4) GHz 0.16 dB
(12.4 to 18) GHz 0.16 dB
(18 to 26.5) GHz 0.19dB
(26.5 to 40) GHz 0.2dB
(40 to 50) GHz 0.23dB
(-30 to -27) dBm Keysight EPM442A,
(100 to 600) kHz 0.67 dB Keysight E4419B
600 kHz to 2 GHz 0.66 dB Power Meters;
! RF Power — Source (-27 to -25) dBm Keysight 11667A
Absolute RF Power (100 to 600) kHz 0.34dB Power Splitter;
(75 Q, Type N Connector) 600 kHz to 2 GHz 0.32dB Keysight 8483A
(-25 to -20) dBm Type N Power Sensor
(100 to 600) kHz 0.23dB E-COM-M-0001-GE:
600 kHz to 2 GHz 0.21dB Comparison Measurement.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-20 to -15) dBm Keysight EPM442A,
(100 to 600) kHz 0.13dB Keysight E4419B
600 kHz to 2 GHz 0.09 dB Power Meters;
! RF Power — Source (-15 to +10) dBm Keysight 11667A
Absolute RF Power (100 to 600) kHz 0.11dB Power Splitter;
(75 Q, Type N Connector) 600 kHz to 2 GHz 0.08 dB Keysight 8483A
(+10 to +20) dBm Type N Power Sensor
(100 to 600) kHz 0.17 dB E-COM-M-0001-GE:
600 kHz to 2 GHz 0.15dB Comparison Measurement.
(-30 to -27) dBm
(100 to 300) kHz 0.68 dB
300 kHz to 1 MHz 0.66 dB
1 MHz to 2 GHz 0.66 dB
(2t0 4.2) GHz 0.66 dB
(-27 to -25) dBm
(100 to 300) kHz 0.35dB
300 kHz to 1 MHz 0.33dB
1 MHz to 2 GHz 0.33dB
(2t0 4.2) GHz 0.33dB
(-25 to -20) dBm
(100 to 300) kHz 0.25dB .
300 kHz to 1) MHz 0.21 dB Keysight EPMA42A,
1 MHz to 2 GHz 0.21 dB Keysight E44198
1 RF Power — Measure (2 10 4.2) GHz 0'21 4B Power Meters;
Absolute RF Power (-20 0 -15) dBm ' Keysight 8482A
(50 Q, Type N Connector) Type N Power Sensors;
(100 to 300) kHz 0.16 dB E-COM-G-0001-GE:
300 kHz to 1 MHz 0.09 dB Direct Measurement.
1 MHz to 2 GHz 0.09dB '
(2t0 4.2) GHz 0.1dB
(-15 to +10) dBm
(100 to 300) kHz 0.15dB
300 kHz to 1 MHz 0.08 dB
1 MHz to 2 GHz 0.08 dB
(2t0 4.2) GHz 0.08 dB
(+10 to +20) dBm
(100 to 300) kHz 0.2dB
300 kHz to 1 MHz 0.15dB
1 MHz to 2 GHz 0.15dB
(2t04.2) GHz 0.16 dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to +3) dBm
100 kHz to 2 GHz 0.66 dB
(2t0 4.2) GHz 0.66 dB
(+3 to +5) dBm
100 kHz to 2 GHz 0.33dB Keysight EPM442A,
(2t0 4.2) GHz 0.33dB Keysight E4419B
! RF Power — Measure (+5to +10) dBm Power Meters;
Absolute RF Power 100 kHz to 2 GHz 0.22 dB Keysight 8482B
(50 Q, Type N Connector) (2t04.2) GHz 0.22 dB Type N Power Sensors;
(+10 to +35) dBm E-COM-G-0001-GE:
100 kHz to 2 GHz 0.11dB Direct Measurement.
(2t0 4.2) GHz 0.1dB
(+35 to +44) dBm
100 kHz to 2 GHz 0.20 dB
(2 to 4.2) GHz 0.20 dB
(-32 to -30) dBm
(10 to 30) MHz 0.74 dB
(30 to 50) MHz 0.73dB
50 MHz to 2 GHz 0.73dB
(2t0 12.4) GHz 0.73dB
(12.4 to 18) GHz 0.73dB
(-30 to -27) dBm
(10 to 30) MHz 0.47 dB
(30 to 50) MHz 0.45dB .
50 MHz to 2 GHz 0.45 dB Keysight EPMA42A,
(2 t0 12.4) GHz 0.45 dB Keysight E44198
! RF Power — Measure (12.4t0 i8) GHz 0'45 4B Power Meters;
Absolute RF Power (-27 0 _'25) dBm ' Keysight N8481A
(50 Q, Type N Connector) Type N Power Sensors;
(10 to 30) MHz 0.26 dB E-COM-G-0001-GE:
(30 to 50) MHz 0.23dB Direct Measurement.
50 MHz to 2 GHz 0.23dB '
(2t012.4) GHz 0.23dB
(12.4 to 18) GHz 0.23dB
(-25 to -20) dBm
(10 to 30) MHz 0.2dB
(30 to 50) MHz 0.15dB
50 MHz to 2 GHz 0.15dB
(2t012.4) GHz 0.16 dB
(12.4 to0 18) GHz 0.16 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(-20 to +15) dBm
(10 to 30) MHz 0.15dB
(30 to 50) MHz 0.08 dB .
50 MHz to 2 GHz 0.08 dB VG
! RF Power — Measure (21012.4) GHz fide dB Pzwger Meters;
(12.4to0 18) GHz 0.09 dB ) ’
Absolute RF Power (+15 o +20) dBm Keysight N8481A .
(50 Q, Type N Connector) (10 to 30) MHz 0.15 dB Type N Power Sensors;
(30 to 50) MHz 0.08 dB E-COM-G-0001-GE:
50 MHz to 2 GHz 008 dB Direct Measurement.
(2t0 12.4) GHz 0.08 dB
(12.4to 18) GHz 0.08 dB
(-62 to -60) dBm
(10 to 30) MHz 0.77 dB
30 MHz to 2 GHz 0.77 dB
(2 to 6) GHz 0.77 dB
(6 to 11) GHz 0.77 dB
(11 to 18) GHz 0.78 dB
(-60 to -57) dBm
(10 to 30) MHz 0.49 dB
30 MHz to 2 GHz 0.49 dB .
(2 to 6) GHz 0.49 dB Keysight EPM442A,
! RF Power — Measure (6o 11) GHz == dB Klg)(;\sl:/g?tl\/llz;gj °
Absolute RF Power (1110 18) GHz 049 dB Keysight E4412A
(-57 to -55) dBm yslg ,
(50 Q, Type N Connector) (10 to 30) MHz 027 dB Type N Power Sensors;
30 MHz to 2 GHz 0.27 dB E'.COM'G'0001'GE'
(2 t0 6) GHz 027 dB Direct Measurement.
(6 to 11) GHz 0.27 dB
(11 to 18) GHz 0.28 dB
(-55 to -50) dBm
(10 to 30) MHz 0.2dB
30 MHz to 2 GHz 0.2dB
(2 to 6) GHz 0.2dB
(6 to 11) GHz 0.2dB
(11to 18) GHz 0.22dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(-50 to +10) dBm
(10 to 30) MHz 0.15dB
P Rwe ot 015 i Keysight EPW442A,
! RF Power — Measure (610 11) GHz fie dE Igz\s/\l/ger Meters;
Absolute RF Power (11 t0 18) GHz o dB Keysight E44léA
(+10 to +20) dBm ,
(50 Q, Type N Connector) (10 to 30) MHz 022 dB Type N Power Sensors;
30 MHz to 2 GHz 0.22 dB E-COM-G-0001-GE:
(2 10 6) GHz 022 dB Direct Measurement.
(6 to 11) GHz 0.22dB
(11 to 18) GHz 0.24 dB
(-52 to -50) dBm
9 kHz to 500 MHz 0.77 dB
500 MHz to 1.2 GHz 0.77 dB
(1.2 to 6) GHz 0.77 dB
(6 to 14) GHz 0.77 dB
(14 to 18) GHz 0.77 dB
(-50 to -47) dBm
9 kHz to 500 MHz 0.49 dB
izoecHe 0149 db Keysight EPM442A,
! RF Power — Measure (6 to 14) GHz == dB Ig)(;\sl:/gr Meters;
Absolute RF Power (14 to 18) GHz 0.49 dB Keysight E9304A
(50 Q, Type N Connector) (-47 to -45) dBm Type N Power Sensor;
’ 9 kHz to 500 MHz 0.27 dB E—COM—G—OOOl—GE',
500 MHz to 1.2 GHz 0.27 dB . '
(1.2 t0 6) GHz 027 dB Direct Measurement.
(6 to 14) GHz 0.27 dB
(14 to 18) GHz 0.27 dB
(-45 to -40) dBm
9 kHz to 500 MHz 0.2dB
500 MHz to 1.2 GHz 0.2dB
(1.2 to 6) GHz 0.2dB
(6 to 14) GHz 0.2dB
(14 to0 18) GHz 0.2dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-40 to -10) dBm
9 kHz to 500 MHz 0.15dB
500 MHz to 1.2 GHz 0.15dB
(1.2to 6) GHz 0.15dB
(6 to 14) GHz 0.15dB
(14 to 18) GHz 0.15dB Keysight EPMA442A,
(-10 to 0) dBm Keysight E4419B
LRE P 9 kHz to 500 MHz 0.12 dB yslg !
ower — Measure Power Meters;
Absolute RF Power 500 MHz 1o 1.2 Glig -2 dB Keysight E9304A
(1.2 to 6) GHz 0.12dB .
(50 Q, Type N Connector) Type N Power Sensor,
(6 to 14) GHz 0.13dB E-COM-G-0001-GE:
(010 _'_(;g)tgég]) Eln 0.13¢B Direct Measurement.l
(9 kHz to 500 MHz 0.1dB
500 MHz to 1.2 GHz 0.1dB
(1.2 to 6) GHz 0.1dB
(6 to 14) GHz 0.11dB
(14 to 18) GHz 0.11dB
(-32 to -30) dBm
(10 to 50) MHz 0.74 dB
(50 to 100) MHz 0.74 dB
100 MHz to 2 GHz 0.74 dB
(2t012.4) GHz 0.74 dB
(12.4 to 18) GHz 0.74 dB
(18 to 26.5) GHz 0.74 dB
(-30 to -27) dBm Keysight EPM442A,
(10 to 50) MHz 0.46 dB Keysight E4419B
! RF Power — Measure (50 to 100) MHz 0.46 dB Power Meters;
Absolute RF Power 100 MHz to 2 GHz 0.46 dB Keysight N8485A
(50 ©, 3.5 mm Connector) (2t012.4) GHz 0.46 dB 3.5 mm Power Sensors;
(12.4 to 18) GHz 0.46 dB E-COM-G-0001-GE:
(18 to 26.5) GHz 0.46 dB Direct Measurement.
(-27 to -25) dBm
(10 to 50) MHz 0.26 dB
(50 to 100) MHz 0.23dB
100 MHz to 2 GHz 0.23dB
(2t012.4) GHz 0.23dB
(12.4 to 18) GHz 0.23dB
(18 to 26.5) GHz 0.24 dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-25 to -20) dBm
(10 to 50) MHz 0.2dB
(50 to 100) MHz 0.15dB
100 MHz to 2 GHz 0.15dB
(2t012.4) GHz 0.16 dB
(12.4 to 18) GHz 0.16 dB
(18 to 26.5) GHz 0.18 dB
(-20 to +15) dBm Keysight EPM442A,
(10 to 50) MHz 0.15dB Keysight E4419B
! RF Power — Measure (50 to 100) MHz 0.08 dB Power Meters;
Absolute RF Power 100 MHz to 2 GHz 0.08 dB Keysight N8485A
(50 Q, 3.5 mm Connector) (2to 12.4) GHz 0.1dB 3.5 mm Power Sensors;
(12.4 to 18) GHz 0.1dB E-COM-G-0001-GE:
(18 to 26.5) GHz 0.12dB Direct Measurement.
(+15 to +20) dBm
(10 to 50) MHz 0.15dB
(50 to 100) MHz 0.08 dB
100 MHz to 2 GHz 0.08 dB
(2t0 12.4) GHz 0.09 dB
(12.4 to 18) GHz 0.09 dB
(18 to 26.5) GHz 0.11dB
(-62 to -60) dBm
(50 to 100) MHz 0.77 dB
100 MHz to 8 GHz 0.77 dB
(810 18) GHz 0.78 dB
(18 to 26.5) GHz 0.78 dB Keysight EPM442A,
(-60 to -57) dBm Keysight E4419B
! RF Power — Measure (50 to 100) MHz 0.49dB Power Meters;
Absolute RF Power 100 MHz to 8 GHz 0.49 dB Keysight E4413A
(50 ©, 3.5 mm Connector) (8 to 18) GHz 0.49dB 3.5 mm Power Sensors;
(18 to 26.5) GHz 0.49 dB E-COM-G-0001-GE:
(-57 to -55) dBm Direct Measurement.
(50 to 100) MHz 0.27 dB
100 MHz to 8 GHz 0.27 dB
(810 18) GHz 0.28 dB
(18 to 26.5) GHz 0.28 dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-55 to -50) dBm
(50 to 100) MHz 0.21dB
100 MHz to 8 GHz 0.21dB
(8t0 18) GHz 0.22 dB
(18 to 26.5) GHz 0.22 dB Keysight EPM442A,
(-50 to +10) dBm Keysight E4419B
! RF Power — Measure (50 to 100) MHz 0.16 dB Power Meters;
Absolute RF Power 100 MHz to 8 GHz 0.16 dB Keysight E4413A
(50 Q, 3.5 mm Connector) (8 to 18) GHz 0.17 dB 3.5 mm Power Sensors;
(18 to 26.5) GHz 0.17dB E-COM-G-0001-GE:
(+10 to +20) dBm Direct Measurement.
(50 to 100) MHz 0.22 dB
100 MHz to 8 GHz 0.22 dB
(8 t0 18) GHz 0.23dB
(18 to 26.5) GHz 0.23dB
(-30 to -27) dBm
(50 to 100) MHz 0.66 dB
100 MHz to 2 GHz 0.66 dB
(2t012.4) GHz 0.66 dB
(12.4 to 18) GHz 0.66 dB
(18 to 26.5) GHz 0.67 dB
(26.5 to 40) GHz 0.67 dB
(40 to 50) GHz 0.69 dB
(-27 10 -25) dBm Keysight EPM442A,
(50 to 100) MHz 0.33dB Keysight E4419B
! RF Power — Measure 1(8 ![\(/)IT; 58 éﬁZHZ 822 gg Power Meters;
Absolute RF Power (12.4 10 18) GHz 0'33 4B Keysight 8487A
(50 Q, 2.4 mm Connector) ' ' 2.4 mm Power Sensor;
(18 to 26.5) GHz 0.34dB E-COM-G-0001-GE:
(26.5 to 40) GHz 0.35dB Direct Measurement.
(40 to 50) GHz 0.38 dB '
(-25 to -20) dBm
(50 to 100) MHz 0.21dB
100 MHz to 2 GHz 0.21dB
(2t012.4) GHz 0.21dB
(12.4 to 18) GHz 0.21dB
(18 to 26.5) GHz 0.24 dB
(26.5 to 40) GHz 0.24 dB
(40 to 50) GHz 0.29dB

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

v,
SN
=~ ~
i“\\_///;/
N

ANSI National Accreditation Board KA

1899 L Street NW, Suite 1100-A, Washington, DC 20036

414-501-5494
www.anab.org

Page 119 of 210



http://www.anab.org/

Electrical - RF/Microwave

¢

ANAB

ANSI National Accreditation Board

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(-20 to -15) dBm
(50 to 100) MHz 0.09 dB
100 MHz to 2 GHz 0.09 dB
(2t012.4) GHz 0.09 dB
(12.4 to 18) GHz 0.1dB
(18 to 26.5) GHz 0.14 dB
(26.5 to 40) GHz 0.15dB
(40 to 50) GHz 0.22 dB
(-1510 +10) dBm Keysight EPM442A,
(50 to 100) MHz 0.08 dB Keysight E4419B
! RF Power — Measure 1(22 ![\3”1'; ES ZGﬁZHZ 882 gg Power Meters;
Absolute RF Power (124 10 i8) GHz 0'09 dB Keysight 8487A
(50 Q, 2.4 mm Connector) ' ' 2.4 mm Power Sensor;
(18 to 26.5) GHz 0.13dB E-COM-G-0001-GE:
(26.5 togiEh Ll Direct Measurement.
(40 to 50) GHz 0.21dB '
(+10 to +20) dBm
(50 to 100) MHz 0.15dB
100 MHz to 2 GHz 0.15dB
(2t012.4) GHz 0.15dB
(12.4 to 18) GHz 0.16 dB
(18 to 26.5) GHz 0.18 dB
(26.5 to 40) GHz 0.2dB
(40 to 50) GHz 0.25dB
(-30 to -27) dBm
(100 to 600) kHz 0.72 dB Keysight EPM442A,
600 kHz to 2 GHz 0.66 dB Keysight E4419B
! RF Power — Measure (-27 to -25) dBm Power Meters;
Absolute RF Power (100 to 600) kHz 0.42dB Keysight 8483A
(75 Q, Type N Connector) 600 kHz to 2 GHz 0.32dB Type N Power Sensor;
(-25 to -20) dBm E-COM-G-0001-GE:
(100 to 600) kHz 0.34dB Direct Measurement.
600 kHz to 2 GHz 0.21 dB
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. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-20 to -15) dBm
(100 to 600) kHz 0.27 dB Keysight EPM442A,
600 kHz to 2 GHz 0.09 dB Keysight E4419B
! RF Power — Measure (-15 to +10) dBm Power Meters;
Absolute RF Power (100 to 600) kHz 0.27 dB Keysight 8483A
(75 Q, Type N Connector) 600 kHz to 2 GHz 0.08 dB Type N Power Sensor;
(-15 to +10) dBm E-COM-G-0001-GE:
(100 to 600) kHz 0.3dB Direct Measurement.
600 kHz to 2 GHz 0.15dB
(-20 to -10) dBm
10 Hz to 1 kHz 0.01dB
(1to 10) kHz 0.01dB
(10 to 100) kHz 0.013dB
(100 to 300) kHz 0.034 dB
300 kHz to 1 MHz 0.043 dB
(1to 2) MHz 0.043 dB
(2 to 10) MHz 0.043 dB
(10 to 50) MHz 0.043 dB
(50 to 80) MHz 0.043 dB
80 MHz to 1 GHz 0.043 dB Keysight 3458A
(1to 3) GHz 0.043 dB 8.5 Digit Multimeter,
(3to 11) GHz 0.062 dB Keysight
(11 to 14) GHz 0.062 dB EPM442A/E4419B
! RF Power — Measure (14 to 17) GHz 0.082 dB Power Meters,
Amplitude Flatness of (17 to 18) GHz 0.082 dB Keysight 11667A
Function/Signal Generators |(-10 to 0) dBm Power Splitter,
(50 Q) 10 Hz to 1 kHz 0.02 dB Keysight E9304A Power
(1to 10) kHz 0.014 dB Sensor,
(10 to 100) kHz 0.02dB 20 dB Attenuator;
(100 to 300) kHz 0.039 dB E-COM-G-0001-GE:
300 kHz to 1 MHz 0.04 dB Direct Measurement.
(1to 2) MHz 0.04 dB
(2 to 10) MHz 0.04 dB
(10 to 50) MHz 0.04 dB
(50 to 80) MHz 0.04 dB
80 MHz to 1 GHz 0.04 dB
(1to 3) GHz 0.04 dB
(3to 11) GHz 0.06 dB
(11 to 14) GHz 0.06 dB
(14 to 17) GHz 0.082 dB
(17 to 18) GHz 0.082 dB
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Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
(0 to 10) dBm
10 Hz to 1 kHz 0.008 dB
(1to 10) kHz 0.006 dB
(10 to 100) kHz 0.012 dB
(100 to 300) kHz 0.039 dB
300 kHz to 1 MHz 0.041 dB
(1 to 2) MHz 0.041 dB
(2 to 10) MHz 0.041 dB
(10 to 50) MHz 0.041 dB
(50 to 80) MHz 0.041 dB
80 MHz to 1 GHz 0.041 dB
(1to 3) GHz 0.041dB Keysight 3458A
(3to 11) GHz 0.06 dB 8.5 Digit Multimeter,
(11 to 14) GHz 0.06 dB Keysight
! RF Power — Measure (14 to 17) GHz 0.082 dB EPM442A/E4419B
Amplitude Flatness of (17 to 18) GHz 0.082 dB Power Meters,
Function/Signal Generators ((10 to 20) dBm Keysight E9304A Power
(50 Q) 10 Hz to 1 kHz 0.004 dB Sensor,
(1 to 10) kHz 0.004 dB 20 dB Attenuator;
(10 to 100) kHz 0.01dB E-COM-G-0001-GE:
(100 to 300) kHz 0.035 dB Direct Measurement.
300 kHz to 1 MHz 0.044 dB
(1 to 2) MHz 0.044 dB
(2 to 10) MHz 0.044 dB
(10 to 50) MHz 0.044 dB
(50 to 80) MHz 0.044 dB
80 MHz to 1 GHz 0.044 dB
(1to 3) GHz 0.045 dB
(3to 11) GHz 0.06 dB
(11to 14) GHz 0.06 dB
(14 to 17) GHz 0.082 dB
(17 to 18) GHz 0.082 dB
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Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! RF Power — Measure
Amplitude Flatness of
Function/Signal Generators
(50 Q)

(20 to 30) dBm

10 Hz to 1 kHz
(1 to 10) kHz
(10 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to 2) MHz
(2 to 10) MHz
(10 to 50) MHz
(50 to 80) MHz
80 MHz to 1 GHz

0.004 dB
0.004 dB
0.01dB
0.033dB
0.11dB
0.16 dB
0.18dB
0.18 dB
0.18dB
0.18dB

Keysight 3458A
8.5 Digit Multimeter,
Keysight
EPM442A/E4419B
Power Meters,
Keysight E9304A Power
Sensor,
20 dB Attenuator;
E-COM-G-0001-GE:
Direct Measurement.

1 RF Power Sensor —
Calibration Factor
(50 Q, Type N)

(9 to 100) kHz
100 kHz to 5 MHz
(5 to 10) MHz
(10 to 30) MHz
50 MHz
50 MHz to 1 GHz
(1to4.2) GHz
(4.2 to 6) GHz
(6 to 8) GHz
(8 to 13) GHz
(13 to 18) GHz

1 % of reading
1 % of reading
0.98 % of reading
0.74 % of reading
Reference
0.74 % of reading
0.79 % of reading
0.89 % of reading
0.98 % of reading
1.1 % of reading
1.4 % of reading

Keysight EPM442A,
Keysight E4419B
Power Meters;
Keysight 11667A
Power Splitter;
Keysight 8482A/8482B,
Keysight 8481A/N8481A,
Keysight E4412A,
Keysight E9304A
Type N Power Sensors;
E-COM-M-0002-GE:
Comparison Measurement.

1 RF Power Sensor —
Calibration Factor
(50 Q, 3.5 mm Sensors)

10 MHz to 30 MHz
(30 to 50) MHz
50 MHz
50 MHz to 3 GHz
(3to 6) GHz
(7 to 10) GHz
(11to 12.4) GHz
(12.4 to 15) GHz
(15to 18) GHz
(18 to 26.5) GHz

1.4 % of reading
1 % of reading
Reference
1 % of reading
1.1 % of reading
1.3 % of reading
1.4 % of reading
1.6 % of reading
1.7 % of reading
2 % of reading

Keysight EPM442A,
Keysight E4419B
Power Meters;
Keysight 11667B
Power Splitter;
Keysight 83640A
Keysight 8485A,
Keysight N8485A,
Keysight E4413A
3.5 mm Power Sensors;
E-COM-M-0002-GE:
Comparison Measurement.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
50 MHz Reference Keysight EPM442A,
50 MHz to 4 GHz 1.8 % of reading Keysight E4419B

! RF Power Sensor —
Calibration Factor
(50 Q. 2.4 mm Sensors)

(4 to 16) GHz
(16 to 20) GHz
(20 to 22) GHz
(22 to 29) GHz
(29 to 30) GHz
(30 to 34) GHz
(34 to 38) GHz
(38 to 40) GHz

2 % of reading
2.1 % of reading
2.3 % of reading
2.6 % of reading
3.1 % of reading
3.2 % of reading
3.3 % of reading
3.4 % of reading

Power Meters;
Keysight 11667C
Power Splitter;
Keysight 83640A,
Keysight 8487A
2.4 mm Power Sensor;
E-COM-M-0002-GE:
Comparison Measurement

1 RF Power Sensor —
Calibration Factor
(75 Q, Type N Sensors)

100 kHz to 50 MHz
50 MHz
50 MHz to 2 GHz

1.2 % of reading
Reference
1.2 % of reading

Keysight EPM442A,
Keysight E4419B
Power Meters;
Keysight 8483A
Type N Power Sensor;
E-COM-M-0002-GE:
Comparison measurement.

50 MHz
(-36 to -30) dBm
(-29 to -25 dBm)
(-24 to -15) dBm

0.49 % of reading
0.41 % of reading
0.36 % of reading

Keysight EPM442A,
Keysight E4419B
Power Meters;

(-14 to -11) dBm 0.32 % of reading Keysight 11667A/11667B
! RE Power Sensor — (-10to -7) dBm 0.35 % of read!ng Powe_zr Splitters;
Power Linearity (-6 to -2) dBm 0.31 % of read!ng Keyglght 8481A,
(3.5 mm and Type N Sensors) -1 dBm 0.16 % of reading Keysight N8485A,
' 0dBm Reference Keysight E4412A,
(1 to5) dBm 0.16 % of reading Keysight E4413A
(6 to 8) dBm 0.14 % of reading Power Sensors;
(9 to 10) dBm 0.16 % of reading E-COM-M-0002-GE:
(11 to 16) dBm 0.22 % of reading Comparison measurement.
(17 to 20) dBm 0.24 % of reading
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Watt Mode
0 Test 20 nW
3.16 pw 0.66 % of reading
10 pwW 0.31 % of reading
31.6 pW 0.19 % of reading Keysight 11683A
! RF Power Meter 100 pw 0.14 % of reading Range Calibrator;
(Instrument Accuracy) 316 pwW 0.14 % of reading E-COM-M-0003-GE:
1mw 0.13 % of reading Comparison measurement.
3.16 mW 0.14 % of reading
10 mwW 0.13 % of reading
31.6 mW 0.14 % of reading
100 mW 0.18 % of reading
dBm Mode (Absolute)
-25dBm 0.029 dB
-20 dBm 0.013dB
-15dBm 0.008 2 dB
-10 dBm 0.006 1 dB
-5dBm 0.006 1 dB
0 dBm 0.005 6 dB
5dBm 0.006 1 dB
10 dBm 0.005 6 dB
15 dBm 0.006 1 dB Keysight 11683A
! RF Power Meter 20 dBm 0.007 8 dB Range Calibrator;
(Instrument Accuracy) dB Mode (Relative) E-COM-M-0003-GE:
-15dB 0.029 dB Comparison measurement.
-10dB 0.013dB
-5dB 0.008 2 dB
0 dB (-10 dBm Ref.) Reference
5dB 0.007 4 dB
10 dB 0.007 4 dB
15dB 0.007 4 dB
20 dB 0.007 4 dB
25dB 0.007 4 dB
30dB 0.007 4 dB
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Expanded Uncertainty of
Measurement (+/-)
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1 RF Power Meter
(Reference Power)

1mw

50 MHz

0.3 % of reading

Keysight 432A
Power Meter;
Keysight 478A/8478B
Thermistor Mounts;
Agilent 3458A
8.5 Digit Multimeter;
E-COM-M-0003-GE:
DC Substitution Method.

2.5 MHz to 1.3 GHz

(0to-10) dB 0.09 dB
(-10to -20) dB 0.1dB
(-20 to -30) dB 0.11dB
(-30 1ol 0.1 Meas?ﬁnSggiﬁaiver
! Tuned RF Power — Measure (-40 to -50) dB 0.14 dB Hp 1%722A :
Relative Power/Attenuation (-50 to -60) dB 0.16 dB Sensor Module:
(50 Q) (-60 to -70) dB 0.18 dB i . A
(70 to -80) dB 0.2 dB E.COMMG 0003-GE:
(-80 t0 -90) dB 0.23 dB irect Measurement.
(-90 to -100) dB 0.25dB
(-100 to -110) dB 0.27 dB
(-110to -120) dB 0.36 dB
2.5 MHz to 1.3 GHz
(0to-10) dB 0.08 dB
(-10 to -20) dB 0.09dB
(-20 to -30) dB 0.11dB HP 8902A
(-30 to -40) dB 012 dB Measuring Receiver,
1 Tuned RF Power — Measure (-40 to -50) dB 0.14 dB Se':somgﬁﬁle
Relative Power/Attenuation (-50 to -60) dB 0.16 dB HP 11793A ’
(50 Q) (-60 to -70) dB 0.18 dB . .
(-70 to -80) dB 02dB Microwave Converter;
(-80 to -90) dB 0.22 dB E-COM-G-0003-GE:
(-90 to -100) dB 025 dB Direct Measurement.
(-100 to -110) dB 0.34dB
(-110to -120) dB 0.36 dB
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Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1.3t012.4) GHz
(0to -10) dB 0.1dB
(-10 to -20) dB 0.11dB
(-20 to -30) dB 0.12dB
(-30 to -40) dB 0.13dB
(-40 to -50) dB 0.15dB
(-50 to -60) dB 0.17 dB
(-60 to -70) dB 0.19 dB
(-70 to -80) dB 0.21 dB HP 8902A
(-80 to -90) dB 023 dB Measuring Receiver,
1 Tuned RF Power — Measure (-90 to -100) dB 0.25dB SeHnsPoﬂ\;gilﬁe
Relative Power/Attenuation (-100to -110) dB 0.34 dB HP 11793A Microv’vave
(50 Q) (12.4 t0 26.5) GHz Converter-

(0to -10) dB 0.1dB E-COM-G-0003-GE:

E;g :g ggg gg 83 gg Direct Measurement.
(-30 to -40) dB 0.14 dB
(-40 to -50) dB 0.15 dB
(-50 to -60) dB 0.17 dB
(-60 to -70) dB 0.19dB
(-70 to -80) dB 0.21 dB
(-80 to -90) dB 0.23dB
(-90 to -100) dB 0.25dB

2.5MHz 10 1.3 GHz

(0 to -10) dBm 0.16 dB
(-10 to -20) dBm 0.16 dB
(-20 to -30) dBm 0.17 dB

(-30 to -40) dBm 0.18 dB Meas':ﬁnsggzeﬁe or

1 Tuned RF Power — Measure | (-40 to -50) dBm 0.19 dB i 1%722 el

Absolute Power (-50 to -60) dBm 0.21dB Sensor Module:

(50 Q) (-60 to -70) dBm 0.22dB E-COM-G.0003-GE:

E;g :g 38; ggm ggg gg Direct Measurement.
(-90 to -100) dBm 0.28 dB
(-100 to -110) dBm 0.3dB
(-110 to -120) dBm 0.34dB
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2.5MHz to 1.3 GHz
(0 to -10) dBm 0.1dB
(-10 to -20) dBm 0.12 dB
(-20 to -30) dBm 0.12 dB
(-30 to -40) dBm 0.14 dB
(-40 to -50) dBm 0.15 dB
(-50 to -60) dBm 0.17 dB
(-60 to -70) dBm 0.19 dB
(-70 to -80) dBm 0.21dB
(-80 to -90) dBm 0.23dB
(-90 to -100) dBm 0.25 dB
(-100 to -110) dBm 0.34 dB
(1.3 t0 12.4) GHz
(0 to -10) dBm 0.14 dB HP 8902A
(-10 to -20) dBm 0.14dB Measuring Receiver,
L (-20 to -30) dBm 0.14 dB HP 11792A
T””‘*‘LEF IPC:WEI —Measure | (30 to -40) dBm 0.16 dB Sensor Module,
SO( 5“0‘39)0""” (-40 to -50) dBm 0.17 dB HP 11793A Microwave
(-50 to -60) dBm 0.19dB Converter;
(-60 to -70) dBm 0.20dB E-COM-G-0003-GE:
(-70 to -80) dBm 0.22 dB Direct Measurement.
(-80 to -90) dBm 0.24 dB
(-90 to -100) dBm 0.29 dB
(12.4 to 18) GHz
(0 to -10) dBm 0.2dB
(-10 to -20) dBm 0.2dB
(-20 to -30) dBm 0.21dB
(-30 to -40) dBm 0.22 dB
(-40 to -50) dBm 0.23dB
(-50 to -60) dBm 0.24 dB
(-60 to -70) dBm 0.25 dB
(-70 to -80) dBm 0.27 dB
(-80 to -90) dBm 0.29 dB
(-90 to -100) dBm 0.3dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(18 to 26.5) GHz
(0 to -10) dBm 0.24 dB HP 8902A
(-10 to -20) dBm 0.24 dB Measuring Receiver,
(-20 to -30) dBm 0.24 dB HP 11792A
! Tuned RF Power — Measure (-30 to -40) dBm 0.25dB Sensor Module,
Absolute Power (-40 to -50) dBm 0.26 dB HP 11793A
(50 Q) (-50 to -60) dBm 0.27 dB Microwave Converter;
(-60 to -70) dBm 0.28 dB E-COM-G-0003-GE:
(-70 to -80) dBm 0.3dB Direct Measurement.
(-80 to -90) dBm 0.31dB
! Distortion (DISTN), HP 8903B
Signal-to-Noise Ratio and (010 gggH?t%Bzo KHz 12dB Audio Analyzer;
Distortion (SINAD) — ' E-COM-G-0006-GE:
(20 to 100) kHz 2.4dB .
Measure Direct Measurement.
Keysight 33250A,
Keysight 33220A
Function Generators;
! Distortion (DISTN), 20 Hz to 100 kHz Keysight 355D
Signal-to-Noise Ratio and (0 to 40) dB 0.2dB VHF Step Attenuator;
Distortion (SINAD) — Source (40to 100) dB 0.25dB E-COM-M-0006-GE:

Based on HP’s Audio
Analyzer Performance Test

Method.
! Amplitude Modulation — HP 8902A
Measure Measuring Receiver,
Freq: 150 kHz to 10 MHz  |Modulation Depth HP 8901B

Rate: (20 to 50) Hz

< 40) % Depth
(40 to 99) % Depth

3.5 % of reading + 0.03 % Depth
3.5 % of reading + 0.3 % Depth

Modulation Analyzer;
E-COM-G-0004-GE:
Direct Measurement.
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Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Amplitude Modulation —
Measure
Freqg: 150 kHz to 10 MHz
Rate: 50 Hz to 10 kHz

Freg: 10 MHz to 1.3 GHz
Rate: (20 to 50) Hz

Freqg: 10 MHz to 1.3 GHz
Rate: 50 Hz to 50 kHz

Freg: 10 MHz to 1.3 GHz
Rate: (50 to 100) kHz

Demodulated Distortion

Modulation Depth
(5 to 40) % Depth
(40 to 99) % Depth

< 40) % Depth
(40 to 99) % Depth

(5 to 40) % Depth
(40 to 99) % Depth

< 40) % Depth
(40 to 99) % Depth

<50 % Depth
< 95 % Depth

2.4 % of reading + 0.03 % Depth
2.4 % of reading + 0.3 % Depth

3.5 % of reading + 0.03 % Depth
3.5 % of reading + 0.3 % Depth

1.2 % of reading + 0.03 % Depth
1.2 % of reading + 0.3 % Depth

3.5 % of reading + 0.03 % Depth
3.5 % of reading + 0.3 % Depth

0.35 % Distortion
0.70 % Distortion

HP 8902A
Measuring Receiver,
HP 8901B
Modulation Analyzer;
E-COM-G-0004-GE:
Direct Measurement.

1 Frequency Modulation —
Measure
Freq: 250 kHz to 10 MHz
Rate: 20 Hz to 10 kHz

Freq: 250 kHz to 10 MHz
Rate: (20 Hz to 50) Hz

Freg: 10 MHz to 1.3 GHz
Rate: 50 Hz to 100 kHz

Freqg: 10 MHz to 1.3 GHz
Rate: (100 to 200) kHz

Demodulated Distortion

Modulation Deviation
< 5 kHz peak
(5 to 40) kHz peak

< 5 kHz peak
(5 to 40) kHz peak
(40 to 400) kHz peak

< 5 kHz peak
(5 to 40) kHz peak
(40 to 400) kHz peak

< 5 kHz peak
(5 to 40) kHz peak
(40 to 400) kHz peak

<10 kHz peak
< 100 kHz peak

2.4 % of reading + 3 Hz
2.4 % of reading + 30 Hz

5.8 % of reading + 3 Hz
5.8 % of reading + 30 Hz
5.8 % of reading + 0.3 kHz

1.2 % of reading + 3 Hz
1.2 % of reading + 30 Hz
1.2 % of reading + 0.3 kHz

5.8 % of reading + 3 Hz
5.8 % of reading + 30 Hz
5.8 % of reading + 0.3 kHz

0.12 % Distortion
0.12 % Distortion

HP 8902A
Measuring Receiver,
HP 8901B
Modulation Analyzer;
E-COM-G-0004-GE:
Direct Measurement.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 Phase Modulation — Measure |Deviation
Freq: 150 kHz to 10 MHz (1to4)rad 4.7 % of reading + 0.003 rad
Rate: 200 Hz to 10 kHz (4 to 40) rad 4.7 % of reading + 0.03 rad HP 8902A
(40 to 400) rad 4.7 % of reading + 0.3 rad Measuring Receiver,
HP 8901B

Freg: 10 MHz to 1.3 GHz
Rate: 200 Hz to 20 kHz

Demodulated Distortion

(1to 4) rad
(4 to 40) rad
(40 to 400) rad

Dev. <4 00 rad

3.5 % of reading + 0.003 rad
3.5 % of reading + 0.03 rad
3.5 % of reading + 0.3 rad

0.12 % of Distortion

Modulation Analyzer;
E-COM-G-0004-GE:
Direct Measurement.

L5 Reflection Coefficient,
S$11/S22 — Measure
(Type N, APC-7, APC-3.5,
2.4 mm)
Reflection Phase Uncertainty
is calculated as: arc-sine
(Ur/T). If equation is
undefined, uncertainty is
+180°.

Linear Magnitude
(9 to 300) kHz
(0.001 to 0.01) linear

(0.01to0 0.1) linear
(0.1t0 0.2) linear
(0.2 t0 0.3) linear
(0.3t0 0.4) linear
(0.4 to 0.5) linear
(0.5 t0 0.6) linear
(0.6 t0 0.7) linear
(0.7 to 0.8) linear
(0.8 t0 0.9) linear
(0.9 to 0.99) linear

300 kHz to 50 MHz

(0.001 to 0.01) linear

(0.01 t0 0.1) linear
(0.1 t0 0.2) linear
(0.2to 0.3) linear
(0.3t0 0.4) linear
(0.4 t0 0.5) linear
(0.51t0 0.6) linear
(0.6 to 0.7) linear
(0.7 t0 0.8) linear
(0.8 to 0.9) linear
(0.9 t0 0.99) linear

0.01
0.011
0.012
0.013
0.015
0.017
0.019
0.022
0.025
0.028
0.029

0.002
0.003
0.004
0.005
0.006
0.007
0.008
0.009
0.011
0.012
0.013

Keysight E5071C,
Keysight 8753C,
Keysight 8722ES
Vector Network Analyzers;
Keysight 85047A,
Keysight 85047B
S-Parameter Test Sets;
Keysight 85050B,
Keysight 85031B
7 mm Calibration Kits;
Keysight 85052D,
Keysight 85033D
3.5 mm Calibration Kits;
Keysight 85054D,
Keysight 85032B
Type N Calibration Kits;
Keysight 85056D
2.4 mm Calibration Kit;
Keysight 85036B
75 Q Calibration Kit;
E-COM-G-0007-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 and is valid only when accompanied by the Certificate.

1899 L Street NW, Suite 1100-A, Washington, DC 20036

Page 131 of 210

i i e =

“, A
www.anab.or! ANSI National Accreditation Board iyt W



http://www.anab.org/

Electrical - RF/Microwave

¢

ANAB

ANSI National Accreditation Board

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
Linear Magnitude
50 MHz to 2 GHz
(0.001 to 0.01) linear 0.002
(0.01t0 0.1) linear 0.003
(0.1t00.1) linear 0.004
(0.2 t0 0.3) linear 0.006
(0.3t0 0.4) linear 0.006
(0.4t00.5) I!near 0.007 Keysight E5071C,
(0.51t0 0.6) linear 0.008 Kevsiaht 8753C
(0.6 to 0.7) linear 0.009 Keysi ght §7o9E
(0.7 10 0.8 i 0.01 Vector %etgvork Analyzers;
(0.8t0 0.9) linear 0.011 Kevsiaht 85047A :
(0.9 to 0.99) linear 0.012 Ke{/si%ht 850478’
(2to 8) GHz i .
L5 Reflection Coefficient, (0.001 to 0.01) linear 0.003 S PKirageﬁer'ls'gsstO%ets,
S11/S22 — Measure (0.01 to 0.1) linear 0.004 Keysig N B5031E
(Type N, APC-7, APC-3.5, (0.1 to 0.2) linear 0.005 ysight 6oba1b
. 7 mm Calibration Kits;
2.4 mm) (0.2 to 0.3) linear 0.006 Kevsiaht 85052D
Reflection Phase Uncertainty (0.3 to 0.4) linear 0.008 Keysig ht 85033D’
is calculated as: arc-sine (0.4 to 0.5) linear 0.009 ysignt 600 .
L . 3.5 mm Calibration Kits;
(Ur/T). If equation is (0.5 t0 0.6) linear 0.01 Kevsiaht 85054D
undefined, uncertainty is (0.6 to 0.7) linear 0.011 Keysig ht 850328’
+180°. (0.7 to 0.8) linear 0.013 T ysight 6oback
X ype N Calibration Kits;
(0.8 t0 0.9) linear 0.014 Kevsiaht 85056D
(0.9 to 0.99) linear 0.015 ysignt oot -
(810 18) GHz 2.4 mm Calibration Kit;
. Keysight 85036B
(0.001 to 0.01) linear 0.004 75 O Calibration Kit:
(0.01 to0 0.1) linear 0.005 E—COM—G—OOO?—GE?
(0.1t0 0.2) linear 0.006 Direct Measurement.
(0.2 t0 0.3) linear 0.008 '
(0.3t0 0.4) linear 0.01
(0.4 to0 0.5) linear 0.012
(0.51t0 0.6) linear 0.014
(0.6 to 0.7) linear 0.016
(0.7 to 0.8) linear 0.018
(0.8 t0 0.9) linear 0.022
(0.9 to 0.99) linear 0.023
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Linear Magnitude
(18 to 20) GHz
(0.001 to 0.01) linear 0.015
(0.01t0 0.1) linear 0.018
(0.1t0 0.2) linear 0.021
(0.2 t0 0.3) linear 0.026
(0.3t0 0.4) linear 0.031
(0.4 to 0.5) linear 0.037 .
(0.51t0 0.6) linear 0.044 lﬁgss'?h;t%i%glcc
(0.6 to 0.7) linear 0.051 Ke;’sight §7o9E
(0.7100.8) I!near 0.06 Vector Network Analyzers;
(0.8 t0 0.9) linear 0.07 Keysight 85047A
(0.9 to 0.99) linear 0.074 Keysight 850478’
15R . . (20 to 26.5) S - S-Parameter Test Sets;
eflection Coefficient, (0.001 to 0.01) linear 0.032 Kevsiaht 850508
S11/S22 — Measure (0.01 to 0.1) linear 0.034 Keysig N B5031E
(Type N, APC-7, APC-3.5, (0.1 to 0.2) linear 0.038 . mmyCa%ibraﬁon Kits:
2.4 mm) (0.2 to 0.3) linear 0.044 Kevsiaht 85052D ’
Reflection Phase Uncertainty (0.3 to 0.4) linear 0.050 Keysig ht 85033D’
is calculated as: arc-sine (0.4 to 0.5) linear 0.058 ysignt 600 .
L . 3.5 mm Calibration Kits;
(Ur/T). If equation is (0.5 t0 0.6) linear 0.068 Keysight 85054D
undefined, uncertainty is (0.6 to 0.7) linear 0.078 Keysight 850328,
+180°. (0.7 to 0.8) linear 0.089 Type N Calibration Kits;
(0.8 to 0.9) linear 0.1 Keysight 85056D '
(0.9 to 0.99) linear 0.11 2.4 mm Calibration Kit:
(26.510 40) GHz Keysight 850368
(0.001 to 0.01) linear 0.050 75 O Calibration Kits:
(0.01 to0 0.1) linear 0.056 E—COM—G—OOO?—GE"
(0.1t0 0.2) linear 0.065 Direct Measurement.
(0.2 t0 0.3) linear 0.075 '
(0.3t0 0.4) linear 0.089
(0.4 to0 0.5) linear 0.1
(0.51t0 0.6) linear 0.12
(0.6 to 0.7) linear 0.14
(0.7 to 0.8) linear 0.16
(0.8 t0 0.9) linear 0.18
(0.9 to 0.99) linear 0.19
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Transmission Magnitude
(9 to 300) kHz
(-70 to -60) dB 0.27 dB
(-60 to -50) dB 0.18 dB
(-50 to -40) dB 0.13dB
(-40 to -30) dB 0.1dB
(-30 to -20) dB 0.08 dB
(-20 to -10) dB 0.08 dB Keysight E5071C,
(-10to 0) dB 0.07 dB >
Keysight 8753C,
(0 to 10) dB 0.08 dB :
Keysight 8722ES
300 kHz to 50 MHz .
Vector Network Analyzers;
(-70 to -60) dB 0.27 dB .
Keysight 85047A,
(-60 to -50) dB 0.15dB A
Keysight 85047B
(-0 toRgiges 0B S-Parameter Test Sets;
! Transmission Coefficient, (-40 to -30) dB 0.1dB Kevsiaht 850508 '
$21/S12 — Measure (-30 to -20) dB 0.08 dB Keysig N B5031E
(Type N, APC-7, APC-3.5, (-20 to -10) dB 0.08 dB ysight 6oba1b
7 mm Calibration Kits;
2.4 mm) (-10 to 0) dB 0.07 dB .
A Keysight 85052D,
Transmission phase (0 to 10) dB 0.08 dB ;
o ) Keysight 85033D
uncertainty is calculated as: |(50 to 500) MHz 3.5 mm Calibration Kits:
arcsine(10V%29 - 1), If (-70 to -60) dB 0.30 dB ' Kevsiaht 85054D.
equation is undefined, (-60 to -50) dB 0.15dB ysig ’
L . Keysight 85032B
uncertainty is 180°. (-50 to -40) dB 0.1dB o o
Type N Calibration Kits;
(-40 to -30) dB 0.1dB :
Keysight 85056D
(-30 to -20) dB 0.082 dB L OOUOOL
2.4 mm Calibration Kit;
(-20 to -10) dB 0.062 dB )
Keysight 85036B
(-10 to 0) dB 0.053 dB - EORIRE
75 Q Calibration Kits;
(0 to 10) dB 0.053 dB ,
E-COM-G-0007-GE:
500 MHz to 2 GHz Direct Measurement
(-70 to -60) dB 0.30dB '
(-60 to -50) dB 0.15dB
(-50 to -40) dB 0.1dB
(-40 to -30) dB 0.092 dB
(-30 to -20) dB 0.082 dB
(-20 to -10) dB 0.062 dB
(-10to 0) dB 0.043 dB
(0 to 10) dB 0.07 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
(2to 8) GHz
(-70 to -60) dB 0.37dB
(-60 to -50) dB 0.19dB
(-50 to -40) dB 0.13dB
(-40 to -30) dB 0.11dB
(-30 to -20) dB 0.092 dB
(-20 to -10) dB 0.079 dB
(-10 to 0) dB 0.070 dB Keysight ES071C
(0to 10) dB 0.088 dB Keysight 87530,’
el 2(?)7(? tlgz-eo) dB 0.37 dB Keysight 8722ES
' Vector Network Analyzers;
(-60 to -50) dB 0.21dB Keysight 85047A
(-50 to -40) dB 0.17 dB Keysight 850478’
17 I - (-40 tolgE Y § S-Parameter Test Sets;
ransmission Coefficient, (-30 to -20) dB 0.13dB Keysight 850508
S21/S12 — Measure (-20 to -10) dB 0.12 dB Keysight 8503181
(Type N, APC-7, APC-3.5, (-10to 0) dB 0.11dB 7 mm Calibration Kits:
2.4 mm) (0 to 10) dB 0.21 dB Keysight 85052D ’
Transmission phase Transmission Magnitude Keysight 85033D’
uncertainty is calculated as: |(20 to 26.5) GHz 3.5 mm Calibration Kits:
arcsine(10V%20 - 1), If (-70 to -60) dB 0.92 dB "~ Kevsiaht 85054D.
equation is undefined, (-60 to -50) dB 0.54 dB Ke‘)’/si%ht SE03E
uncertainty is 180°. (-50 to -40) dB 0.43dB Type N Calibration Kits:
(-40 to -30) dB 0.41dB Keysight 85056D '
(-30 to -20) dB 0.37dB 2.4 mm Calibration Kit;
(-20 to -10) dB 0.37dB Keysight 850368
(-10t0 0) dB 0.37.dB 75 Q Calibration Kits;
(0'to 10) dB 0.40 dB E-COM-G-0007-GE-
(265 '[((?745020(325) 4B 0.99 dB Direct Measurement.
(-60 to -50) dB 0.62 dB
(-50 to -40) dB 0.55 dB
(-40 to -30) dB 0.53dB
(-30 to -20) dB 0.50 dB
(-20 to -10) dB 0.48 dB
(-10to 0) dB 0.49dB
(0 to 10) dB 0.55 dB
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Expanded Uncertainty of | Hererence Standard,
Parameter/Equipment Range p y Method. and/or
Measurement (+/-) )
Equipment
(10 to 20) Hz
(0to 40) dB 0.007 dB
(40 to 50) dB 0.009 dB
(50 to 60) dB 0.012 dB
(60 to 70) dB 0.022 dB
(20 to 40) Hz
(0to 40) dB 0.006 dB
(40 to 50) dB 0.008 dB
(50 to 60) dB 0.010 dB
(60 to 70) dB 0.017 dB
(40 to 20) kHz
(0to 40) dB 0.006 dB
(40 to 50) dB 0.008 dB
(50 to 60) dB 0.009 dB
(60 to 70) dB 0.016 dB
(20 to 50) kHz _
O e
ggg :o gg; gg 88(1)2 gg Func%io?w Generators;
0 ) ;
1 Attenuators — Measure (60 to 70) dB 0.022 dB E:ﬂig g;gg@;\/\/\\g
(50 Q, 75 Q, 600 Q) (50 to 100) kHz Fluke S790B/W8,
(g)otfollsog)dd% 8883 gg Feedthro&gh Te,rminations;
(50 to 60) dB 0.014 dB I[E)-_COM-G-OOOS-GE.
(60 to 70) dB 0.025 dB Irect Measurement.
(100 to 300) kHz
(0to 40) dB 0.009 dB
(40 to 50) dB 0.012 dB
(50 to 60) dB 0.018 dB
(60 to 70) dB 0.040 dB
(300 to 500) kHz
(0to 40) dB 0.011 dB
(40 to 50) dB 0.015 dB
(50 to 60) dB 0.026 dB
(60 to 70) dB 0.064 dB
500 kHz to 1 MHz
(0to 40) dB 0.018 dB
(40 to 50) dB 0.028 dB
(50 to 60) dB 0.044 dB
(60 to 70) dB 0.082 dB
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1 Sjte Masters, Cable and
Frequency Counter,
Antenna Analyzers Frequency Standard
Frequency — Measure 50 kHz to 3 GHz 1.4 nHz/Hz RF Power Meter '
(3to 6) GHz 1.6 nHz/Hz RE P '
ower Sensor,
Test Power — Measure |10 MHz to 6 GHz REF.ggia\;.(f?}.f)gnggtér’
(-30 to +10) dBm [P dB Direct Measurement.
(+10 to +20) dBm 0.15dB '
15 Site Masters, Cable and
Antenna Analyzers
S§11/S22 Mag/ 50 MHz to 2 GHz
VSWR Measurement @VSWR
1.000:1 to 1.060:1 0.012
1.060:1to 1.222:1 0.044
1.222:110 1.288:1 0.054
1.288:1t0 1.499:1 0.062
1.499:11t01.671:1 0.072
1.671:1t01.925:1 0.091
1.925:1t0 2.323:1 0.13
2.323:110 3.010:1 0.20 Calibration Kits,
3.010:1t0 4.419:1 0.47 Attenuators;
4.419:1t0 8.724:1 2.0 E-COM-M-0004-GE:
(2 to 6) GHz Direct Measurement.
@VSWR
1.000:1 to 1.060:1 0.028
1.060:1to0 1.222:1 0.071
1.222:110 1.288:1 0.076
1.288:1t0 1.499:1 0.089
1.499:1t01.671:1 0.12
1.671:11t01.925:1 0.14
1.925:1t0 2.323:1 0.18
2.323:110 3.010:1 0.28
3.010:1t0 4.419:1 0.69
4.419:11t0 8.724:1 3.1
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

15 Site Masters, Cable and

Antenna Analyzers
S12/S21 Cable Loss
Measurement 50 MHz to 2 GHz
(0to3) dB 0.22 dB
(3to6) dB 0.24 dB o .
(6 t0 10) dB 0.26 dB C"’Xt?;?]t&g?o'é',ts’
(10 to 20) dB 0.28 dB E—COM—M—OOOLi—GE'
(20 t0 30) dB e dB Direct Measurement.
(2to 6) GHz '
(0to 3) dB 0.32dB
(3to6) dB 0.34dB
(6to 10) dB 0.36 dB
(10 to 20) dB 0.38 dB
(20 to 30) dB 0.44 dB
16 Amplitude Modulation —
Source
AM Calibrator
Rate: 10 kHz
33.33 % Depth 0.28 % relative

Residual AM

AM Distortion

Freq: (10.3 to 14.7) MHz
Residual AM<0.01% rms

Freq: (11 to 13.5) MHz

Rate: 20 Hz to 20 kHz
AM: (0 to 50) % Depth
Distortion <0.6% THD

AM: (50 to 99) % Depth
Distortion <0.6% THD

Rate: (20 to 100) kHz
AM: (0 to 50) % Depth
Distortion <0.6% THD

AM: (50 to 99) % Depth
Distortion <0.6% THD

0.004 % rms

0.060 % THD

0.12 % THD

0.066 % THD

0.12 % THD

HP 11715A
AM/FM Test Source;
HP 8903B
Audio Analyzer;
Agilent 33220A/33250A
Function Generators;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance
Tests.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
! Amplitude Modulation —
Source
AM Flatness Freq: (11 to 13.5) MHz HP 11715A
(Relative to 1 kHz Rate) |AM: (0 to 99) % Depth AM/FM Test Source;
Rate: 50 Hz to 50 kHz 0.32 % of reading HP 8903B

AM Accuracy

Rate: 20 Hz to 100 kHz

Freq: (11 to 13.5) MHz

Rate: 20 Hz to 100 kHz
Up to 95 % Depth
(95 to 99) % Depth

0.42 % of reading

0.32 % of reading
0.38 % of reading

Audio Analyzer;
Agilent 33220A/33250A
Function Generators;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance

AM Rejection Rejection with Tests.
FM <20 Hz 3.6 Hz
OM <0.03 rad 0.005 rad

18 Frequency Modulation —
Source

Residual FM Freqg: 560 MHz £ 50 kHz

Residual FM <4 Hz 1.5 Hz HP 11715A
AM/FM Test Source;
FM Calibrator Rate: 10 kHz HP 8903A

FM Modulation (Peak) Rate
Distortion
Freq: (11 to 13.5) MHz
Rate: 20 Hz to 10 kHz

Freq: (88 to 108) MHz
Rate: 20 Hz to 100 kHz

Freq: (352 to 425) kHz
Rate: 20 Hz to 100 kHz

FM: 34 kHz Deviation

FM: Up to 12.5 kHz Dev.
Distortion < 0.1 % THD

FM: Up to 100 kHz Dev.
Distortion < 0.1 % THD

FM: Up to 400 kHz Dev.
Distortion < 0.1 % THD

0.17 % of reading

0.030 % THD

0.034 % THD

0.033 % THD

Audio Analyzer;
Agilent 33250A
Function Generator;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance
Tests.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
18 Frequency Modulation —
Source
HP 11715A
FM Accuracy (Peak) _ AM/FM Test Source;
Freq: (11 to 13.5) MHz| FM: Up to 12.5 kHz Dev. 0.34 % of reading HP 8903A ’

Rate: 20 Hz to 10 kHz

Freq: (88 to 108) MHz
Rate: 20 Hz to 100 kHz

Freq: (352 to 425) kHz
Rate: 20 Hz to 100 kHz

Up to 100 kHz Dev.

Up to 400 kHz Dev.

0.32 % of reading

0.32 % of reading

Audio Analyzer;
Agilent 33250A
Function Generator;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance

FM Rejection Rejection with Tests.
AM < 0.2 % Depth 0.094 % Depth
1Phase Modulation — Source
®M Accuracy Ereq: (11 to 13.5) MHz HP 11715A
ate: 20 Hz to 10 kHz )
Relation between peak ®M |FM: Up to 12.5 kHz Dev, 0.32 % of reading AM/ FH'\g gg%tssAOUfce,

Deviation and peak FM
Deviation is:
®M Dev. = FM Dev./Rate

(FM Frequency Values are
Peak)

®M: Up to 400 rad Dev.

Freq: (88 to 108) MHz
Rate: 20 Hz to 100 kHz

FM: Up to 100 kHz Dev.
®M: Up to 400 rad Dev.

Freq: (352 to 425) MHz

Rate: 20 Hz to 100 kHz

FM: Up to 400 kHz Dev.
®M: Up to 400 rad Dev.

0.32 % of reading

0.32 % of reading

Audio Analyzer;
Agilent 33250A
Function Generator;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance
Tests.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
! Phase Modulation — Source
®M Modulation Rate Freq: (11 to 13.5) MHz
Distortion Rate: 20 Hz to 10 kHz 0.034 % THD
FM: Up to 12.5 kHz Dev.
(FM Frequency Values are | ®M: Up to 400 rad Dev. AM /EI\F/)I %I'le?siss)g\urce'
. ! o :
Peak) Distortion < 0.1 % THD HP 8903A
. Audio Analyzer;
Freq: (88 to 108) MHz X
Rate: 20 Hz to 100 kHz 0.042 % THD - Lﬁ%{.'f,ﬂtég’ﬁf&ﬁ, §
FM: Up to 100 kHz Dev. '
) E-COM-M-0005-GE:
®M: Up to 400 rad Dev. Based on HP M .
Distortion < 0.1 % THD ase _on easu_r 'ng
3 Receiver / Modulation
Freq: (352 to 425) MHz Analyzer '|§ Pterformance
Rate: 20 Hz to 100 kHz 0.042 % THD e
FM: Up to 400 kHz Dev.
®M: Up to 400 rad Dev.
Distortion < 0.1 % THD
HP 11715A
AM/FM Test Source;
HP 8903A

! Audio Filters — Source
(Low and High Pass Filters)

Freq: (88 to 108) MHz
Rate: 20 Hz to 100 kHz
FM: Up to 100 kHz peak
Dev.

Up to 1 % Flatness

0.32 % Flatness

Audio Analyzer;
Agilent 33250A
Function Generator;
E-COM-M-0005-GE:
Based on HP Measuring
Receiver / Modulation
Analyzer’s Performance
Tests.

L Audio Residual Noise and
Distortion — Source
Bandwidth: 20 Hz to 50 kHz

Level: Upto <1 Vp-p
Up to 3 % Distortion

Level: > to 8 Vp-p
Up to 3 % Distortion

0.04 % Distortion

0.06 % Distortion

Agilent 33250A
Function Generator;
E-COM-M-0005-GE.
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Parameter/Equipment
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Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Audio Distortion — Source
Freq: 20 Hz to 1 kHz
Level: Up to 8 Vp-p

Up to 0.12 % Distortion

0.03 % Distortion

Agilent 33250A
Function Generator,
HP 8903A
Audio Analyzer;
E-COM-M-0005-GE:
Based on HP Modulation
Analyzer’s Performance

Tests.
Wiltron 60N50
Ynput Return Loss / SWR — SWR Bridge,
Measure . Keysight 8593E Spectrum
(Sensor Module’s, Sensor Freq: 5 MHZ tgl? Analyzer,

Module Thru-Path’s, and
Input’s SWR)

RL > 14 dB

2.8dB

Keysight ESG-4000A
RF Signal Generator;
E-COM-M-0005-GE.

1Tuned RF Level /
Attenuation — Source
Detector Linearity

IF Range-to-Range Accuracy

Relative Level Accuracy

30 MHz, 50 MHz
10dB

30 MHz, 50 MHz
10 dB
20 dB
30dB
40 dB
50 dB
60 dB

30 MHz, 50 MHz
-100 dB
-90 dB
-80 dB
-70 dB
-60 dB
-50 dB
-40 dB
-30 dB
-20dB
-10dB

0dB

0.37 % of reading

0.35 % of reading
0.36 % of reading
0.37 % of reading
0.41 % of reading
0.51 % of reading
0.55 % of reading

0.063 dB
0.061 dB
0.060 dB
0.059 dB
0.048 dB
0.045 dB
0.036 dB
0.032dB
0.032dB
0.030 dB
Reference

Reference RF Coaxial
Attenuator Set,
Keysight ESG-4000A
RF Signal Generator;
E-COM-M-0007-GE.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1Spectrum and Signal
Analyzers — Source
Display Linearity or Scale |50 MHz
Fidelity Accuracy Test Displayed Scale Ranges
(0to 70) dB 0.08 dB
(70 to 100) dB 0.09 dB
Reference Level Accuracy |50 MHz Signal Generators,
Test Reference Level Ranges Step Attenuators, Coaxial
(+10 to -60) dBm 0.08 dB Terminators;
(-60 to -100) dBm 0.09 dB E-COM-M-0008-GE
Noise Floor or Displayed |9 kHz to 40 GHz
Average Noise Level (DANL) DANL <-60 dBm 1.2dB
Test
Input Attenuator Test 50 MHz
Attenuator Ranges
(0 to 100) dB 0.12 dB
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1Spectrum and Signal
Analyzers — Source
Frequency Span Test 9 kHz to 40 GHz
Frequency Span Ranges
(1to3) kHz 0.002 % of reading
(3to5) kHz 0.0012 % of reading

(5 t010) kHz
(10 to 30) kHz
(30 to 50) kHz
(50 to 100) kHz

(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

(1to 3) MHz

(3to5) MHz
(5 to 10) MHz
(10 to 30) MHz
(30 to 50) MHz

(50 to 100) MHz
(100 to 300) MHz
(300 to 500) MHz
500 MHz to 1 GHz

(1to 3) GHz

(3to5) GHz
(5to0 10) GHz
(10 to 30) GHz
(30 to 40) GHz

0.005 8 % of reading
0.002 0 % of reading
0.001 2 % of reading
0.005 8 % of reading
0.002 0 % of reading
0.001 2 % of reading
0.005 8 % of reading
0.002 0 % of reading
0.001 2 % of reading
0.005 9 % of reading
0.002 2 % of reading
0.001 5 % of reading
0.001 2 % of reading
0.001 2 % of reading
0.001 2 % of reading
0.001 2 % of reading
0.042 % of reading
0.042 % of reading
0.045 % of reading
0.075 % of reading
0.15 % of reading

Signal Generators,
Rubidium Frequency
Standard;
E-COM-M-0008-GE
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Reference Standard,
Method, and/or
Equipment

1Spectrum and Signal
Analyzers — Source
Sweep Time Accuracy Test

Resolution Bandwidth
Test(RBW 3 dB)

Selectivity Test
(RBW 60:3 dB)

Resolution Bandwidth

Switching Test

Noise Sideband Test

Residual FM Test

Sweep Time Ranges
1 ps to 100 ms
100 msto1ls
(1to10)s
(10 to 100) s

9 kHz to 40 GHz
RBW Ranges
10 Hz to 300 kHz
300 kHz to 3 MHz
(3 to 10) MHz

9 kHz to 40 GHz
Selectivity < 16:1
RBW Ranges
10 Hz to 10 MHz

9 kHz to 40 GHz
RBW Ranges
10 Hz to 10 MHz

f.: <500 MHz
Offset 10 Hz to 10 MHz
Noise < -80 dBc/Hz

fe: 9 kHz to 40 GHz

RBW 300 Hz to 3 kHz
Span 10 Hz to 1 GHz
Residual FM < 500 Hz

0.058 % of reading
0.058 % of reading
0.058 % of reading
0.058 % of reading

1.7 % of reading
1.8 % of reading
1.9 % of reading

3.8 % of reading

0.04 dB

0.68 dB

4.6 Hz

Signal Generators,
Rubidium Frequency
Standard;
E-COM-M-0008-GE
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Reference Standard,
Method, and/or
Equipment

1Spectrum and Signal
Analyzers — Source
Harmonic Distortion Test

Third-Order Intermodulation
Intercept Test

Gain Compression Test

f.: 9 kHz to 40 GHz
Harmonic < -30 dBc

fe: (1to 18) GHz
T.0.l. >5dBm

fe: (1to 18) GHz
RBW Ranges

10 Hz to 10 MHz

0.62 dB

1.4dB

0.17dB

Signal Generators,
Rubidium Frequency
Standard, Low Pass Filter
Set, Directional Coupler;
E-COM-M-0008-GE

Length — Dimensional Metro

logy

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(0.1to 10) mm 0.07 pm Master Gauge Blocks,
Gauge Block (10 to 25) mm 0.08 pm Gauge Block Comparator;
(Steel, Ceramic, Tungsten (25 to 50) mm 0.09 um D-0001-GE: based on
Carbide) (50 to 75) mm 0.12 um JIS B 7506:2004 by
(75 to 100) mm 0.15 pm Mechanical Comparison.
(100 to 125) mm 0.19 um
(125 to 150) mm 0.21 pm
(150 to 175) mm 0.22 pm Long Gauge Blocks, ULM;
(Stelé(lmge(r;aarﬂ?f ?Loncg‘;ten (175 to 200) mm 0.24 um D-0006-GE: based on
’ Carbi dé) (200 to 250) mm 0.26 um JIS B 7506:2004 by
(250 to 300) mm 0.32 um Mechanical Comparison.
(300 to 400) mm 0.42 pm
(400 to 500) mm 0.49 um
Gauge Blocks,
Surface Plate,
1 Depth Micro-Checker (lfgotﬁolggg)rm& 82 Hm Electrical Comparator;
O Hm D-0020-GE: Comparison
with Gauge Block.
Block Accuracy
Up to 300 mm 1.2 pm 23?%%53;5’
! Hei (300 to 450) mm 1.3 um X to
eight Master (450 to 600) mm 1.4 um Electrical Comparator;
Micrometer Head ' D-0021-GE: Based on
Up to 25 mm 1.4 um ISO 7863 (1984).
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Gauge Blocks,
%gg mm 15 ”m Surface Plate,
! Riser Block 300 mm 1'2 “m Electrical Comparator;
600 mm 1' 4 ”m D-0044-GE: based on
< H ISO 7863 (1984).
Gauge Blocks,
. Up to 360 mm 1.3 um Surface Plate,
1
to mm 4 pm ectrical Comparator;
Caliper I\(zt;gfel;er/Check (360 to 670) 14y Electrical Comp
(670 to 1 000) mm 1.6 um D-0017-GE: Comparison
with Gauge Block.
Upto 7.7 mm 0.2 um )
1High Accuracy Micrometer (>7.7 to 17.6) mm 0.2 um Gauge E_BIOCkS’
. D-0043-GE: Based on
Resolution 0.000 1 mm (>17.6 to 22.8) mm 0.2 um J1S B 7502:2016
(>22.8 to 25) mm 0.3 um ' '
Gauge Block,
Micrometer Head Up to 50 mm 1 pum D-0049-GE: based on
JIS B 7502:2016
Standard Pin Gauges,
Limit Plug Gauges,
LV-Anvil Micrometer (1 to 40) mm 2jjim Gauge Blocks;
(4010 100) mm 3 Hm D-0053-GE: Based on
JIS B 7502:2016.
Up to 125 mm 1um )
! Micrometer for External (125 to 275) mm 2 um Gauge E_”OCKS’
D-0002-GE: Based on
Measurement (275 to 425) mm 3um J1S B 7502:2016
(425 to 500) mm 4 um ' '
. . Up to 100 mm 1um Gauge Blocks;
?r:sllékl\r:lelggol\w i?:treorge(igih (100 to 275) mm 2 um D-0068-GE: Based on
(275 to 300) mm 3um JIS B 7502:2016.
Gauge Blocks;
YIndicating Micrometer Up to 100 mm 1um D-0003-GE: Based on
JIS B 7520:1981.
1 Micrometer for Internal (1(2;(;0153)5;“ anm ; “m Gauge Blocks;
Measurement/ Tubular Inside (275 to 400) mm 3 tm D-0009-GE: Based on
Micrometer (400 to 500) mm 4 um JIS B 7502:2016.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Tubular Inside Micrometer

(50 to 75) mm
(75 to 100) mm
(100 to 125) mm
(125 to 150) mm
(150 to 175) mm
(175 to 200) mm
(200 to 225) mm
(225 to 250) mm
(250 to 275) mm
(275 to 300) mm
(300 to 325) mm
(325 to 350) mm
(350 to 375) mm
(375 to 400) mm
(400 to 425) mm
(425 to 450) mm
(450 to 475) mm
(475 to 500) mm

0.8 um
0.8 um
0.9 pym

1 um
1.1 pym
1.2 ym
1.3 ym
1.4 ym
1.5 um
1.6 ym
1.8 ym
1.8 um
1.9 um
1.9 ym
2.2 um
2.2 um
2.2 um
2.3 um

Universal Length
Measuring Machine;
D-0052-GE: Based on
JIS B 7502:2016.

1 Holtest/Borematic/3-Paint
Internal Micrometer

(2 to 100) mm
(100 to 200) mm

1pum
2 um

Ring Gauges;
D-0019-GE: based on
DIN 863-4:1999-04.

! Depth Micrometer

Up to 100 mm
(100 to 150) mm
(150 to 225) mm
(225 to 300) mm

2 um
3 um
4 um
5 um

Gauge Blocks,
Depth Micro-Checker;
D-0012-GE: Based on

JIS B 7544:1994.

Micrometer Standard/Setting
Standard for External
Micrometer

Up to 25 mm
(25 to 50) mm
(50 to 75) mm
(75 to 100) mm

(100 to 125) mm
(125 to 150) mm
(150 to 175) mm
(175 to 200) mm

0.3 um
0.4 pym
0.5 um
0.6 um
0.7 um
0.8 um
1um
1.1 pm

Universal Length
Measuring Machineg;
D-0023-GE:
Direct Measurement.
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(200 to 225) mm 1.2 ym
(225 to 250) mm 1.3 um
(250 to 275) mm 1.4 ym
(275 to 300) mm 1.5 um
. . (300 to 325) mm 1.7 um Universal Length
M|cg:;?%taerrdsftgpgirtc;/rigtltlng (325 to 350) mm 1.7 um Measuring Machine;
Micrometer (350 to 375) mm 1.8 ym _ D-0023-GE:
(375 to 400) mm 2 um Direct Measurement.
(400 to 425) mm 2.1 um
(425 to 450) mm 2.1 um
(450 to 475) mm 2.2 um
(475 to 500) mm 2.4 um
Resolution > 0.01 mm Gauge Blocks
Up to 600 mm LA Caliper Checke,r
! Vernier, Dial and Digital (600 to 1 000) mm 19 um Surface Plate: ’
Height Gauges Resolution 0.005 mm _ ’
Up to 300 mm 10 um D'Olgog'gfi?s;gig on
(300 to 1 000) mm 12 um ! ' '
1 : . - Gauge Blocks,
Vernler&:l;)lli{:;)lea;gd Digital Resolution > 0.01 mm Caliper Checker,
(External, Internal and Depth Up to 1 500 mm 20 pm Surface Plate;
Measurements) (1 500 to 2 500) mm 30 um D-0004-GE: Based on
JIS B 7507:2016.
Resolution 0.001 mm
Up to 50 mm 2 um
1 - - . (50 to 100) mm 2 um Gauge Blocks,
cion Dt Calers | (oot 150y
Measurements) Resolution 0.005 mm _ D-0070-GE:
Up to 150 mm 7 um Direct Measurement.
(150 to 200) mm 7 um
(200 to 300) mm 7 um
Resolution <0.001 mm
Up to 50 mm 1um
(50 to 100) mm 1 pum Gauge Blocks:
! Linear Height Gauge (1000 200) mm L um D-0050-GE: Based on
(200 to 300) mm L Hm JIS B 7517:2018
(300 to 400) mm 1 pum ' '
(400 to 500) mm 2 um
(500 to 600) mm 2 um
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
Gauge Blocks,
! Dial and Digital Depth Up to 12 mm 2 um Surface Plate;
Gauge (12 to 30) mm 3 um D-0069-GE:
Direct Measurement.
Gauge Blocks,
1 . . - Up to 300 mm 20 um Caliper Checker,
Vernléregpl?':aé:ﬂgeDlgltal (300 to 600) mm 20 um Surface Plate;
(600 to 1 000) mm 20 pm D-0031-GE: Based on
JIS B 7518:2018.
Upto2mm 0.6 pm
(2 to 10) mm 0.8 um Calibration Tester,
1 - . (10 to 25) mm 1.2 ym Gauge Blocks;
Dial and Digital Indicator (25 to 50) mm 15 um D-0010-GE: Based on
(50 to 75) mm 1.6 um JIS B 7503:2017.
(75 to 100) mm 1.8 um
! Dial Test Indicator Upto 1.6 mm 0.6 um D_C(:)egllblr_aélg'ngaessggrbn
(Lever Type) (1.6 to 3) mm 1.3 um JIS B 7533:2015.
L . . Gauge Blocks;
Dial and %'gl;;ae' Thickness Up to 100 mm 1 um D-0008-GE: Direct
Measurement.
(6 to 100) mm 1pum
(0010 1600 T
1 Bore Gauge/Cylinder Gauge (160 to 250) mm 3 um D-0042-GE: Based é)n
(2500 400) mm 4 um JIS B 7515:1982
(400 to 600) mm 7 um ' '
Up to 10 mm 2 um
(10 to 20) mm 3 um Gauge Blocks;
L External Caliper Gauge (20 to 50) mm 5 um D-0045-GE: Direct
(50 to 100) mm 20 pm Measurement.
(100 to 300) mm 30 um
Gauge Block;
YInternal Caliper Gauge (2.5 to 15 mm 2 m D-0046-GE: Direct
(15 to 180) mm 6 um
Measurement.
Up to 150 mm 14 um
888 tg ‘31(5)8; mm 12 Em Scale C?alibrgtgr or Lin(_aar
IMetal Rule (450 to 600) mm 17 um Scale with Digital Reading;
D-0027-GE: Based on
(600 to 1 000) mm 19 um J1S B 7516:2005
(1000 to 2 000) mm 27 um ' '
(2 000 to 3 000) mm 35 um
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 1 000 mm 60 um
(1000 to 3 000) mm 70 pm
(3000 to 5 000) mm 80 um
(5 000 to 7 000) mm 90 um
(7 000 to 8 000) mm 0.1 mm
(8 000 to 10 000) mm 0.11 mm Scale Calibrator or Linear
1 Steel Tape Measure (10 000 to 15 000) mm 0.15 mm Scale with Digital Reading;
(15 000 to 20 000) mm 0.19 mm D-0036-GE: Based on
(20 000 to 25 000) mm 0.23 mm JIS B 7512:2018.
(25 000 to 30 000) mm 0.27 mm
(30 000 to 35 000) mm 0.31 mm
(35000 to 40 000) mm 0.35mm
(40 000 to 45 000) mm 0.39 mm
(45 000 to 50 000) mm 0.43 mm
Up to 1 000 mm 0.13 mm
(1000 to 2 000) mm 0.14 mm
(2 000 to 3 000) mm 0.16 mm
(3 000 to 4 000) mm 0.19 mm
(4 000 to 5 000) mm 0.22 mm
(5 000 to 6 000) mm 0.25 mm
(6 000 to 7 000) mm 0.28 mm
(7 000 to 8 000) mm 0.31 mm Scale Calibrator or Linear
1 Textile Tape (8 000 to 9 000) mm 0.35mm Scale with Digital Reading;
(9 000 to 10 000) mm 0.38 mm D-0040-GE: Based on
(10 000 to 15 000) mm 0.55 mm JIS B 7522:2016.
(15 000 to 20 000) mm 0.72 mm
(20 000 to 25 000) mm 0.9 mm
(25 000 to 30 000) mm 1.1 mm
(30 000 to 35 000) mm 1.3 mm
(35000 to 40 000) mm 1.5 mm
(40 000 to 45 000) mm 1.6 mm
(45 000 to 50 000) mm 1.8 mm
(0.01to 1) mm 0.4 pym Digital Indicator
! Feeler Gauge (1to 2) mm 0.4 um with Stand;
(Thickness and Camber) (2to 3) mm 0.5 um D-0007-GE: Based on
(3to5) mm 0.5 um JIS B 7524:2008.
(0.1 to 4) mm 10 um P?\;ti?:fsggga'
1 Screw Pitch Gauge (4 to 10) mm 14 pm D-0047-GE- Direct
(10 to 20) mm 20 pm
Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
Portable Digital
! Radius Gauge (0.110 4) mm ga1 mm Microscope;
(4 to 10) mm 0.014 mm !
(Convex and Concave) (10 to 20) mm 0.02 mm D-0048-GE:
' Direct Measurement.
. Angle Blocks;
1 ’
PrOt{Ja;tt%rggg':T’]‘fnmeter (-90 to 90)° 0.02° D-0055-GE:
Direct Measurement.
! Digital Microscope Angle Blocks;
Angle Measurement (-90 to 180)° 0.04° D-0055-GE:
Direct Measurement.
Digital Protractor;
1 ’
A%Tg'gf%%;?&t (-0.1 to 90)° 0.08° D-0067-GE: Direct
Measurement.
Digital Microscope;
1
A%’:g'gf%‘gj?:& (-180 to 180)° 0.12° D-0067-GE:
Direct Measurement.
L precision Level Small Angle Generator;
Electric Level ’ Up to 5 mm/m 8 um/m D-0022-GE: Based on
JIS B 7510:1993.
ULM w/ Magpnification
Scale by Digital
Taper Gauge Up to 60 mm 12 pm Microscope;
(Scale Type) D-0041-GE: Direct
Measurement.
Linear Scale with Digital
1 Taper Gauge Reading;
(Scale Type) Up to 60 mm 14 pm D-0041-GE: Direct
Measurement.
Up to 150 mm 5 um Mastser ?qualgei Gauge,
Precision Square (150 to 250) mm 5.2 um urtace Prate,
’ ' Electrical Comparator;
Master Square (250 to 350) mm 5.4 um D-0032-GE: Based on
(350 to 450) mm 5.6 um JIS B 7526:1995.
ULM w/ Magpnification
Scale by Digital
. Scale LOL.’pe’ Up to 20 mm 1um Microscope;
Micrometer Microscope D-0034-GE: Based on
JIS B 7150:1993.
1 Scale Loupe Standard Glass Scale;
Pe, Up to 20 mm 1um D-0034-GE: Based on

Micrometer Microscope

JIS B 7150:1993.
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(&J?J%é)nr:]n% 8%2 Em ULM with Magnification
Glass Scale, 100) mm 0.58 m Scale by Digital
Objective Micrometer (15000t0 150) 0.82 H Microscope,
Calibrator (1000 150) mm 02 UM D-0033-GE: based on
(150 to 200) mm 1.2 um J1S B 7541-2001
(200 to 300) mm 1.5 um '
1 Glass Scale, Up to 200 mm 2 um Linear S;aledwlth Digital
Obijective Micrometer (200 to 500) mm 3 um ca !ng,
Calibrator (500 to 1 000) mm 4 um D-0033-GE: Based on
JIS B 7541:2001.
Master Optical Flat,
Optical Flat Flatness NIMT Flatness Tester;
(Diameter < 60 mm) Up to 10 pm 0.04 pm D-0035-GE: Based on
JIS B 7430:1977.
Flatness Master Optical Flat,
Up to 10 um 0.04 um NIMT Flatness Tester,
Optical Parallel Parallelism Gauge Block and Gauge
(Diameter < 60 mm) Up to 10 um 0.06 pm Block Comparator;
Thickness D-0035-GE: Based on
(12 to 41) mm 0.22 um JIS B 7431:1977.
Upto 1 mm 0.08 um
(1to5) mm 0.09 pm
(5 to 10) mm 0.11 pm Gauge Blocks,
1 . (10 to 15) mm 0.15 pm Calibration Tester,
Linlzgicg;zzecﬁﬂﬂ?grﬁégrk’er (15 to 20) mm 0.18 um Digital Linear Gauge;
’ (20 to 25) mm 0.22 um D-0015-GE: Based on
(25 to 30) mm 0.25 um JIS B 7536:1982.
(30 to 40) mm 0.32 um
(40 to 50) mm 0.38 um
Up to 10 mm 0.3 um
(10 to 20) mm 0.4 um
AP (20 to 30) mm 0.5 um Digital Linear Gauge;
gf‘;;%gﬂgg '-I'r:si[:rr (30 to 50) mm 0.6 um D-0016-GE: Direct
(50 to 70) mm 0.7 um Measurement.
(70 to 90) mm 0.8 um
(90 to 100) mm 0.9 um
Standard Pin Gauge;
1 . Up to 10 mm 0.5 pm L
Laser Scan Micrometer (10 to 30) mm 0.6 um D-0051-GE: Direct

Measurement.
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
(1to 10) mm 0.2um
(10 to 25) mm 0.3 pm ULM,;
Plain Plug Gauge (20 to 50) mm 0.4 pm D-0026-GE: Based on
(50 to 75) mm 0.5 um JIS B 7420:1997.
(75 to 100) mm 0.6 um
Standard Pin Gauges,
1Plain Plug Gauge (1to 10) mm 0.6 um Laser Scan Micrometer;
(10 to 30) mm 0.7 um D-0013-GE: Based on
JIS B 7420:1997.
High Accuracy
1 Blas (1 to 10) mm 0.3 um Digital Micrometer;
Plain Plug Gauge (10 to 30) mm 0.4 um D-0013-GE: Based on
JIS B 7420:1997.
(0.1to 10) mm 0.2 um
Pin Gauge (10 to 25) mm 0.3 um ULM;
3-Wire/Thread Wire (20 to 50) mm 0.4 um D-0025-GE: based on
(50 to 75) mm 0.5 um JIS B 0271:2004
(75 to 100) mm 0.6 um
Standard Pin Gauges,
1 Pin Gauge, (0.1 to 10) mm 0.6 um Laser Scan Micrometer,
3-Wire/Thread Wire (10 to 30) mm 0.7 um D-0014-GE: Based on
JIS B 0271:2004.
High Accuracy
1 Pin Gauge, (0.1 to 20) mm 0.3 um Digital Micrometer,
3-Wire/Thread Wire (20 to 25) mm 0.4 um D-0014-GE: Based on
JIS B 0271:2004.
(3 to 50) mm 0.5 um
((7550t2017050))r?nnr:1 8? Em Standard Ring Gauges,
Cylindrical Ring Gauge (1(2)2 to 125) mm 0.8 um D-OOZB-%IEI?Aéase don
(125 t0 150) mm 0.9 um EURAMET/cg-06/v.02.
(150 to 175) mm 1 um
(175 to 200) mm 1.2 ym
(M3 to M24) mm 1.5pum
(M24 to M48) mm 1.5 um Standard Ring Gauges,
Thread Ring Gauge (M48 to M74) mm 1.5um ULM;
(Pitch Diameter) (M74 to M98) mm 1.7 pym D-0029-GE: Based on
(M98 to M124) mm 1.7 pm EURAMET/cg-10/v.02.
(M124 to M150) mm 2 um
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(M0.8 to M1) mm 1.4 ym .
(M1 to M25) mm 1.4 um Threagmre Set,
Thread Plug Gauge (M25 to M50) mm 14 um And T-Ball Set;
. . (M50 to M75) mm 1.4 pym :
(Pitch Diameter) D-0030-GE: Based on
(M75 to M100) mm 1.4 pm :
JIS B 0261:2004 and
(M100 to M125) mm 1.5 pm EURAMET/cg-10/v.02
(M125 to M150) mm 1.5 um T
(M0.8 to M1) mm 1.7 um Thread Wire Set,
1 (M1 to M25) mm 1.7 pm External Micrometer;
T(*F‘,rltegﬁ g'ig?nft:‘)ge (M25 to M50) mm 1.7 um D-0030-GE: Based on
(M50 to M75) mm 1.7 ym JIS B 0261:2004 and
(M75 to M100) mm 1.8 um EURAMET/cg-10/v.02.
1 Granite/Cast Iron Surface Electrical Comparator or
Plate, Dial Gauge Stand . P
Dial Test Indicator,
Local (Small) Area Flatness Upto 5 um 1.5 um Surface Plate:
(5 to 20) pm 2 um urface Plate;
D-0057-GE: Based on
(20 to 50) pm 2.5 pm JIS B 7513:1992
(50 to 140) um 4 um ' '
12 Granite/Cast Iron Surface Electronic Level Meter;
Plate D-0024-GE: Based on
Overall Flatness Up to 3 606 mmDL 0.8 um\DL JIS B 7513:1992.
Digital Linear Gauge;
1 Step Height/Step Block Up to 10 mm 0.3 um D-0054-GE: Direct
Measurement.
ULM;
Step Height/Step Block Up to 25 mm 0.2 um D-0054-GE:
Direct Measurement.
Digital Linear Gauge,
! Standard Foils Up to 10 mm 0.3 um D-0039-GE:
Direct Measurement.
ULM,;
Standard Foils Up to 25 mm 0.2 um D-0039-GE:
Direct Measurement.
Up to 100 pm 0.5 pym
(100 to 500) um 0.8 um Standard Foils;
1 Coating Thickness Gauge (500 to 1 000) um 1.5 um D-0037-GE:
(1000 to 3 016) pm 1.9 pm Direct Measurement.
(3016 to 5 682) um 2 um
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Gauge Blocks;
1 Ultrasonic Thickness Gauge Up to 100 mm 1.2 pum D-0038-GE:
(100 to 300) mm 3.2 um Di
irect Measurement.
Reference Steel Tape;
! Laser Distance Meter Upto20m 1 mm D-0056-GE:
Comparison Measurement.
Up to 10 mm 0.08 um
(10 to 25) mm 0.1 um
(25 to 50) mm 0.16 um
(50 to 75) mm 0.24 um
(75 to 100) mm 0.32 um
1y s . (100 to 125) mm 0.44 pm Gauge Blocks;
U”'Veﬁ:lr:;ﬁgg(tﬂl'_\"l\j;"su””g (125 to 150) mm 0.52 um ~ D-0058-GE:
(150 to 175) mm 0.56 pm Direct Measurement.
(175 to 200) mm 0.64 pm
(200 to 250) mm 0.82 um
(200 to 300) mm 0.95 um
(300 to 400) mm 1.2 um
(400 to 500) mm 1.5 um
Ra:
Up to 0.42 ym 0.03 um
(0.42 t0 2.93) pm 0.045 pm
(2.93t0 2.97) um 0.045 pm )
1 Surface Roughness Tester — (2.97 t0 4.2) pm 0.066 pm g %%%gngs;'sg;andard,
: - -GE: Based on
Measurement Accuracy  |Rz: JIS B 06512001
Upto 1.6 um 0.15 um ' '
(1.6 t0 9.4) um 0.2 um
(9.4 to 10) um 0.2 um
(10 to0 11.6) ym 0.25 um
1 Master Gauge Balls;
R%?:t?gr?:lsilszfrzz; Up to 1 mm 30 nm D-0060-GE: Based on
JIS B 7451:1997.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
LProfile Projector
X/IY-AXxis Linearity Up to 50 mm 0.7 pm
(50 to 100) mm 0.9 um
(100 to 150) mm 1.2 pym
(150 to 200) mm oy Standard Glass Scale;
(200 to 250) mm 1.9 um D-0061-GE: Based on
(250 to 300) mm 2 um -
JIS B 7184:1999.
Magnification 10X 0.01 % magnification
20X 0.02 % magnification
50X 0.04 % magnification
100X 0.08 % magnification
Up to 50 mm 0.7 pm
1Vision Measuring (50 to 100) mm 0.9 um .
Machine/Measuring (100 to 150) mm 1.2 yum St%%%a;rdc;(él_aés Scale;
. - -GE: Based on
Microscope (150 to 200) mm 1.5 um JIS B 7153:1995
X/IY-Axis Linearity (200 to 250) mm 1.9 um ' '
(250 to 300) mm 2 um
Master Gauge Blocks;
1 D-0063-GE: Based on
Gauge Block Comparator Up to 100 mm 40 nm EURAMET cg-2, V.2
(03/2011).
Up to 100 mm 0.4 pm
(100 to 150) mm 0.5 um
(150 to 200) mm 0.6 um
(200 to 250) mm 0.8 um
! Scale Calibrator/Digital 888 :8 ‘31883 mm (l)g Hm Gauge Blocks;
Scale Unit/Linear Scale with < Hm D-0064-GE: Based on
Digital Reading (400 to 500) mm 1.5 pm JIS B 7450:1989
(500 to 600) mm 1.8 um ' '
(600 to 700) mm 2.1 yum
(700 to 800) mm 2.4 um
(800 to 900) mm 2.7 um
(900 to 1 000) mm 3 um
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 110 mm 0.9 um
(110 to 210) mm 1.2 pm
1 . . (210 to 310) mm 1.5 um Long Gauge Blocks,
Ma%ﬁ?gg'?élt\;m)eisﬁgggth (310 to 410) mm 2.1 um 3-D Master;
MessUrement Errer g (410 to 510) mm 2.4 um D-0065-GE: Based on
(510 to 610) mm 2.8 um JIS B 7440-2:2013.
(610 to 800) mm 2.8 um
(800 to 1000) mm 3.2 um
1 Contour Measuring
Instruments
X-AXis Linearity Up to 25 mm 0.3 um
(25 to 50) mm 0.4 um
(50 to 75) mm 0.5 um
(75 to 100) mm 0.6 um
(100 to 125) mm 0.8 um
(125 to 150) mm 0.9 um Contour Standards;
(150 to 175) mm 0.9 um D-0071-GE:
(175 to 200) mm 0.9 um Direct Measurement.
Z-Axis Linearity Up to 40 mm 0.3 pm
(40 to 60) mm 0.4 um
Diameter Up to 30 mm 0.6 um
Straightness Up to 200 mm 70 nm
Ra:
Up to 0.42 um 0.03 um
(0.42 t0 2.93) um 0.045 pm
(2.93 t0 2.97) um 0.045 um Masstgggﬁqﬁgness
1Roughness Specimens Ry (2.9710 4.2) pm 0.065 pm Roughness Tester;
Upto 1.6 pm 0.15 pm Compar[i)s-gr? 7I\%I;e(zisEu:rement
(1.6t0 9.4) um 0.15 pm '
(9.4 to 10) um 0.2 um
(10 to 11.6) um 0.25 pm
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Dynamic Viscosity Meters
(20 to 40) °C

(3.4t0 5.3) mPa:-s

(6.8 to 10.5) mPa:s

(35.8 to 54) mPa:s
(71.5to 107) mPa-s
(370 to 552) mPa:s
737 mPasto 1.1 Pa's

(3.5t05.2) Pa‘s
(8.7t0 13) Pas
(21.9 t0 32.5) Pa-s
(41.6 to 61.6) Pa‘s
(73.7 to 110) Pa-s

0.3 % of reading
0.28 % of reading
0.28 % of reading
0.34 % of reading
0.34 % of reading
0.4 % of reading
0.4 % of reading
0.5 % of reading
0.5 % of reading
0.5 % of reading
0.5 % of reading

CANNON Silicone &
Thomas®-Stormer®
Viscosity Standards;

CH-0001-GE:

Direct Measurement.

! Dynamic Viscosity Meters
(20 to 50) °C

(24 to 92) mPa-s
(30 to 141) mPa-s
(41 to 170) mPa-s
(74 to 340) mPa-s

(130 to 650) mPa:s

(0.21to 1.2) Pa's
(0.37t0 2.2) Pa-s
(0.46 t0 2.9) Pa-s
(0.68 to 4.3) Pa's
(1.1to 9) Pas
(1.4to 17) Pa-s
(2.1 to 25) Pa's
(2.8t0 33) Pa's
(5.4 1o 68) Pas
(7.5 to0 92) Pa-s
(9.3t0 110) Pa-s

0.38 % of reading
0.47 % of reading
0.47 % of reading
0.47 % of reading
0.47 % of reading
0.58 % of reading
0.56 % of reading
0.58 % of reading
0.57 % of reading
0.61 % of reading
0.69 % of reading
0.70 % of reading
0.73 % of reading
0.73 % of reading
0.71 % of reading
0.71 % of reading

CANNON General Purpose
Viscosity Standards;
CH-0001-GE:

Direct Measurement.

! Kinematic Viscosity Meters
(20 to 40) °C

(3.5t0 5.5) mm?/s

(7.1 to 10.8) mm2/s
(37.4 t0 55.3) mm?/s
(74.7 to 109.8) mm?/s
(387 to 567) mmz/s
(771 to 1 130) mm3/s
(3 600 to 5 400) mm3/s
(9 100 to 13 300) mm2/s
(22 800 to 33 400) mm?/s
(43 500 to 63 200) mm?/s
(77 100 to 113 000) mm?/s

0.3 % of reading
0.28 % of reading
0.28 % of reading
0.34 % of reading
0.34 % of reading
0.4 % of reading
0.4 % of reading
0.5 % of reading
0.5 % of reading
0.5 % of reading
0.5 % of reading

CANNON Silicone &
Thomas®-Stormer®
Viscosity Standards;

CH-0001-GE:

Direct Measurement.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Kinematic Viscosity Meters
(20 to 50) °C

(30 to 110) mm?/s
(35 to 160) mm?/s
(50 to 200) mm?/s
(90 to 400) mm?/s
(160 to 770) mmz/s
(250 to 1 400) mm3/s
(440 to 2 600) mm2/s
(550 to 3 400) mmz/s
(820 to 5 100) mm3/s

0.42 % of reading
0.45 % of reading
0.45 % of reading
0.47 % of reading
0.46 % of reading
0.56 % of reading
0.55 % of reading
0.56 % of reading
0.56 % of reading

CANNON General Purpose
Viscosity Standards;
CH-0001-GE:
Direct Measurement.

! Kinematic Viscosity Meters
(20 to 50) °C

(1 300 to 10 400) mm?/s
(1 600 to 20 000) mm?/s
(2 500 to 28 000) mm?/s
(3 200 to 41 000) mm?/s
(6 100 to 77 000) mm?/s
(8 500 to 103 000) mm2/s
(11 000 to 122 600) mm?/s

0.64 % of reading
0.74 % of reading
0.7 % of reading
0.72 % of reading
0.72 % of reading
0.71 % of reading
0.72 % of reading

CANNON General Purpose
Viscosity Standards;
CH-0001-GE:
Direct Measurement.

L1 | iquid Density Meters

0.6595 g/cm®* @ 20 °C
0.8383 g/cm®* @ 20 °C
0.998 g/cm* @ 20 °C
0.997 g/lcm* @ 25 °C
1.2849 g/cm3 @ 20 °C

0.000 095 g/cm?
0.000 12 g/cm?3
0.000 13 g/cm3
0.000 13 g/cm3
0.000 15 g/cm?3

Liquid Density Solution;
CH-0001-GE:
Direct Measurement.

L1 Viscosity Cups —
Kinematic Viscosity
(2310 25) °C

ISO Cups

Zahn Cups

17 mm¥/s (cSt)
34 mm?/s (cSt)
66 mm2/s (cSt)
120 mm?/s (cSt)
230 mm2/s (cSt)

17 mm¥/s (cSt)
34 mm?/s (cSt)
66 mm2/s (cSt)
120 mm?/s (cSt)
230 mm?/s (cSt)

0.46 % of reading
0.44 % of reading
0.5 % of reading
0.54 % of reading
0.63 % of reading

0.48 % of reading
0.46 % of reading
0.58 % of reading
0.56 % of reading
0.71 % of reading

Viscosity Reference
Standards;
CH-0016-GE: Based on
ASTM D 1200-94,
ASTM D 4212-99,
ISO 2431 and DIN 53211.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

L1 Viscosity Cups —
Kinematic Viscosity
(23 to 25) °C
Ford Cups

Shell Cups

DIN Cups

17 mm¥/s (cSt)
34 mma/s (cSt)
66 mm2/s (cSt)
120 mm?/s (cSt)
230 mm2/s (cSt)

17 mm¥/s (cSt)
34 mm?/s (cSt)
66 mm2/s (cSt)
120 mm?/s (cSt)
230 mm2/s (cSt)

120 mm?/s (cSt)
230 mm2/s (cSt)

0.42 % of reading
0.5 % of reading
0.48 % of reading
0.54 % of reading
0.56 % of reading

0.52 % of reading
0.44 % of reading
0.46 % of reading
0.56 % of reading
0.56 % of reading

0.66 % of reading
0.58 % of reading

Viscosity Reference
Standards;
CH-0016-GE: Based on
ASTM D 1200-94,
ASTM D 4212-99,
ISO 2431 and DIN 53211.

4 Hydrometers —
Specific Gravity Hydrometer,
Density Hydrometer,
Baumé Pattern Hydrometer,
Alcohol Hydrometer,
Sugar Hydrometer,

API Hydrometer

(0.6 to 2) g/cm3

0.000 14 g/cm?®

Electronic Balance,
Density Standard Ring,
Dodecane Liquid,
Digital Thermometer with
RTD Sensors,
Standard Weight Class E2,
Barometer,

Digital Micrometer;
CH-0007-GE: Based on the
Organization of American
State no. SIM MWG7/cg-
03/v.00, 2016, SIM
Guidelines on the
calibration of hydrometers,
Cuckow’s method.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.1to0 10) pL 15nL
1 Volumetric Glass Ware and 88 :g ég; “t % gt
Operated Volumetric (50 to 100)“ L 23 L
Apparatus — Burette, (100 to 200)“ L 30 L
Volumetric Pipette, H Micro Balances and
. . (200 to 500) pL 65 nL ; _
Measuring Pipette, (500 to 1 000) pL 0.15 uL Electronic Balances;
Volumetric Flask, Graduated (1t02) mLu 0'25 “L CH-0010-GE: Gravimetric
Cylinder, Beaker, Single- (210 5) mL 0 5 “L Method based on
channel Piston Pipette, Multi- (50 10) mL 1'2 HL ASTM E 542-01 and
channel Piston Pipette, (10 t0 2000 2 “L 1SO 8655-6.
Positive-displacement Pipette, (20 to 50) mL 5'9 ML
Piston Burette, Dilutor, 1 L 1'2 ML
Dispenser (50 to ZHING H
(100 to 200) mL 24 uL
(200 to 500) mL 59 uL
1 Volumetric Glass Ware and
Operated Volumetric
Apparatus — Burette,
Volumetric Pipette, (500 to QIR linL Micro Balances and
. . (1000 to 1 200) mL 0.14 mL . _
Measuring Pipette, (1 200 to 2 000) mL 0.24 mL Electronic Balances;
Volumetric Flask, Graduated (2 000 to 3 000) mL 0'39 mL CH-0010-GE: Gravimetric
Cylinder, Beaker, Single- (3 000 to 4 000) mL 0'50 mL Method based on
channel Piston Pipette, Multi- (4 000 to 5 000) mL 0.61 mL ASTM E 542-01 and
channel Piston Pipette, (5 000 to 6 000) mL 0'72 mL ISO 8655-6.
Positive-displacement Pipette, '
Piston Burette, Dilutor,
Dispenser
1mg 2 ug
2 mg 2 1g OIML Class E1
I > Mg 219 Standard Weights
! Mass Determination — 10 mg 3 Ug !
X Mass Comparator;
OIML Weight 20mg 3Hg M-0001-GE: Based on
(Class E2 and below) 50 mg 4 ug o
100 mg 5 g OIML Rlll.hzo(;)4,
200 mg 6 1g ABBA Method.
500 mg 8 ug
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
19 10 ug
29 12 pg
5¢g 16 ug
10g 20 ug
209 25 ug OIML Class E1
1 - 509 30 pg Standard Weights,
Ma%slaeie\r/\r}; 'iga;,zon B 100 g 50 ug Mass Comparator;
(Class E2 and below) 2009 0.1 mg M-0001-GE: Based on
5009 0.25 mg OIML R111: 2004,
1kg 0.5 mg ABBA Method.
2 kg 1mg
5kg 2.5mg
10 kg 5mg
20 kg 10 mg
Upto20g 0.05 mg
(20to 100) g 0.25 mg
(100 to 200) g 0.4 mg .
Mass Determination — (200 10 600)1g 1.8 mg I\gllgrc:c;rliscagerillgiizgd
Non OIML Weight (60010 1200) g S M-0003-GE:
(1.2 t02)ikg Y Direct M asurerﬁent
(210 5) kg 38 mg irect Ve '
(5t010) kg 40 mg
(10to 30) kg 0.12¢g
tJZpt(t:)05§ mg 1'2 Eg OIML Class E1, lower
(5 to 10) mg 1:8 ug accuracy class weights, and
112 Balance, Scale, (10 to 20) mg 1819 mtegn;l Sggggdounrzl\lﬂp(\)goz
Weighing Machine (20 to 50) mg 2.1ug Publication Ref. LAB 14,
(50 to 100) mg 2619 Edition 6, October 2019
(100 to 200) mg 3.2 ug ) ST
(200 to 500) mg 4ug utilized in the calibration of
the weighing system.
(500 to 1 000) mg 4.7 ug
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1to2)g 6.2 ug
(2to5) g 7.7 ug
(5t010) g 9.3 ug
(10to 20) g 13 ug
(20to 50) g 16 ug
(50 to 100) g 25 ug
(100 to 200) g 47 ug
(200 to 500) g 0.16 mg
(500 to 1 000) g 0.27 mg
(1to 2) kg 0.47 mg
(2to 3) kg 1.2mg
(3t04) kg 1.4mg
(4 t0 5) kg 1.6 mg OIML Class E1, lower
(5to 6) kg 1.8 mg accuracy class weights, and
(6to7) kg 2 mg internal procedure M-0002-
112 Balance, Scale, (7 to 10) kg 2.7 mg GE, based on UKAS
Weighing Machine (10to 12) kg 3.1 mg Publication Ref. LAB 14,
(12 to 15) kg 3.8 mg Edition 6, October 2019,
(15to 20) kg 5 mg utilized in the calibration of
(20 to 25) kg 22 mg the weighing system.
(25 to 30) kg 25 mg
(30 to 40) kg 32 mg
(40 to 50) kg 40 mg
(50 to 100) kg 2.3¢g
(100 to 150) kg 35¢g
(150 to 200) kg 469
(200 to 250) kg 58¢
(250 to 300) kg 6.9¢
(300 to 350) kg 8.1¢g
(350 to 400) kg 9.2¢
(400 to 450) kg 119
(450 to 500) kg 12 g
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
Up to 50 mN 0.37 mN
(50 to 100) mN 0.81 mN
(100 to 200) mN 1.7 mN
(200 to 300) mN 2.1 mN
1 Dial Tension Gauge (300 to 500) mN 3.7mN Standard Weights;
(Tension Only) (0.5t0 1) N 8.1 mN ~ F-0001-GE:
(1to15) N 11 mN Direct Measurement.
(L5t03) N 21 mN
(3to5) N 37 mN
(5to10) N 62 mN
(10to 20) N 0.13N
Upto 0.1 N 0.57 mN
(0.1t0 0.5) N 1.2 mN
(0.5t01.1) N 2.4 mN
(1L.1to3) N 12 mN .
1 Spring Tension Gauge (3to5) N 24 mN Star;c_ig(r)cél/}/ é:ghts’
(Tension Only) (5t010) N 57 mN Direct Measurer.nent
(10to 40) N 012N '
(40to50) N 0.24 N
(50 to 200) N 0.57 N
(200 to 300) N 1.2 N
Upto2 N 0.18 mN
(2to5) N 0.43 mN
! Force Gauge, Push-Pull ((150?01208)'?\] 1; mm
Scale, Tension & Tensile Test (30 to 50) N 4'3 mN Standard Weights;
Equipment, Force Measuring (50 to 100) N 1'1 mN F-0001-GE:
Equipment with Indicator (100 to 200) N 18 mN Direct Measurement.
(Tension and Compression)
(200 to 300) N 26 mN
(300 to 500) N 51 mN
(500 to 1 000) N 012N
! Force Gauge, Push-Pull Force Transducers
Scale, Tension & Tensile Test % of readi Uni [ Tensile M h ]
Equipment, Force Measuring Upto1lkN 0.05 % of rea ing niversal Tensile . achine;
Equipment with Indicator (1to 10) kN 0.05 % of reading E-OOOG-GE.
(Tension and Compression) Comparison Measurement.
Upto1kN 0.05 % of reading Force Transducers,
! Load Cell with Indicator (1to 10) kN 0.05 % of reading Universal Tensile Machine;
(Tension and Compression) (10 to 50) kN 0.09 % of reading F-0005-GE: Based on
(50 to 100) kKN 0.15 % of reading ISO 376 (2011).
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 B Upto1kN 0.05 % of reading Force Transducer,
Load Cell — Output BC (1to 10) kN 0.05 % of reading Universal Testing Machine;

Voltage
Tension and Compression

(10 to 50) kN
(50 to 100) kN

0.09 % of reading
0.15 % of reading

F-0005-GE: Based on
ISO 376 (2011).

! Load Cell — Output DC
Current
Tension and Compression

Upto1kN
(1to 10) kN
(10 to 50) kN

(50 to 100) kKN

0.11 % of reading
0.12 % of reading
0.13 % of reading
0.2 % of reading

Force Transducer,
Universal Testing Machine;
F-0005-GE: Based on
ISO 376 (2011).

! Tensile Testing Machine
Tension and Compression

Uptol1kN
(1to 10) kN
(10 to 50) kN

(50 to 100) KN

0.06 % of reading
0.07 % of reading
0.1 % of reading
0.15 % of reading

Force Transducers;
F-0004-GE: Based on
ISO 7500-1 (2018).

! Torque Wrench
(Indicating and Setting Types)

(0.01t0 0.6) N-m
(0.6 to 10) N-m
(10 to 1 500) N-m

1.2 % of reading
1 % of reading
0.5 % of reading

Torque Transducers;
TQ-0001-GE and
TQ-0002-GE: based on
ISO 6789:2003.

! Torque Wrench
(Indicating and Setting Types)

(0.01 to 0.6) N-m
(0.6 to 200) N-m

1.2 % of reading
1 % of reading

Digital Torque Meters;
TQ-0004-GE and
TQ-0005-GE: based on
I1SO 6789:2003.

! Torque Screw Driver
(Indicating and Setting Types)

(0.01t0 0.6) N-m
(0.6 to 10) N-m
(10 to 20) N-m

1.2 % of reading
1 % of reading
0.5 % of reading

Torque Transducers;
TQ-0001-GE and
TQ-0002-GE: Based on
I1SO 6789:2003

! Torque Screw Driver
(Indicating and Setting Types)

(0.01 to 0.6) N-m
(0.6 to 20) N-m

1.2 % of reading
1 % of reading

Digital Torque Meter;
TQ-0004-GE and
TQ-0005-GE: Based on
I1ISO 6789:2003.

! Torque Measuring Device,
Torque Tester,
Torque Transducer

(0.1t0 0.2) N'm
(0.2t0 0.5) N-m
(0.5t0 1) N-m
(1to2) N-m
(1to 20) N'm
(20 to 200) N-m
(200 to 500) N-m
(500 to 1 000) N-m
(1000 to 1 500) N-m

0.3 % of reading
0.25 % of reading
0.2 % of reading
0.2 % of reading
0.2 % of reading
0.1 % of reading
0.05 % of reading
0.05 % of reading
0.05 % of reading

Calibration Arm,
Standard Weights;
TQ-0003-GE: Based on
BS 7882:2008.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Small Calibration Arm,
1 . Standard Weight;
Torque Gauge 1 mN-m to 200 cN‘m 1 % of reading TQ-0006-GE: Direct
Measurement.
HRA
(20 to 75) HRA 0.5 HRA
(75 to 95) HRA 0.5 HRA
HRBW Indirect verification using
(10 to 45) HRBW f [IRBW Reference Hardness Blocks
Rockwell Hardness Tester (45 to 80) HRBW 0.5 HRBW .
(80 to 100) HRBW 0.5 HRBW per H-0001-GE: Based on
HRC ' ISO 6508-2 (2015).
(10 to 70) HRC 0.5 HRC
HREW
90 HREW 0.6 HREW
HLD Indirect verification using
1 530 HLD 6.1 HLD Reference Hardness Blocks
Leeb Hardness Tester 630 HLD 7.8 HLD per H-0004-GE: Based on
790 HLD 9.7HLD ISO 16859-2 (2015).
Scale 0.1
<225 HV 5 % of reading
(400 to 600) HV 6.8 % of reading Indirect verification using
L\Vickers Hardness Tester > 700 HV 8.1 % of reading Reference Hardness Blocks
Scale 1 per H-0002-GE: Based on
<225 HV 0.52 % of reading ISO 6507-2 (2018).
(400 to 600) HV 0.53 % of reading
> 700 HV 0.52 % of reading
18 Durometers Full verification per
(Type A, B, E, O, C, D, DO, H-0003-GE: Based on
M, OO, 000, O00-S) ASTM D 2240-15 using:
Indenter Dimensions Universal Length
Length Up to 3.57 mm 0.6 um Measuring Machine
or Portable Digital
Angle Up to 36° 0.12° Microscope
Radius Up to 0.51 mm 7 um
Spring Force Upto8.05N 0.016 N Force Transducers
(8.0510 44.5) N 0.055N
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Gas Flow — Air
Volumetric Flow

Mass Flow

(5 to 500) mL/min
300 mL/min to 30 L/min
(30 to 500) L/min

(5.92 to 592) mg/min
(0.3552 to 35.52) g/min
(35.52 to 592) g/min

0.9 % of reading
0.9 % of reading
1.2 % of reading

0.9 % of reading
0.9 % of reading
1.2 % of reading

Gas Flow Calibrator;
P-0005-GE: Comparison
Based on I1SO 9951-1993.

1Liquid Flow Meter
(Electrical Output, Indicator)
Volumetric Flow Rate
Volumetric Flow

Mass Flow Rate

Mass Flow

Up to 100 000 L/hr
Upto 1600 L
Up to 100 000 kg/hr

Up to 1 600 kg

0.15 % of reading
0.15 % of reading
0.15 % of reading

0.15 % of reading

Master Meter Provers;
Liquid Flow Calibration ;
FL-0001-GE,
Manual of Petroleum
Measurement Standards
Chapter 4.5

1Silk Screen Tension Meter

(6 to 100) N/cm

1 % of reading

Force Transducer,
Vernier Caliper,
Screen Tension
Calibration Set;

F-0002-GE: Based on

DIN 16611 (1990).

Up to 200 g 029
(200 to 500) g 049
(500 g to 1 000) g 159 Standard Weights;
L Wire/Cable Tension Meter 8 888 :g é 888; g 32599 F-0003-GE:
(50 10) kg 0.02 kg Direct Measurement.
(10 to 20) kg 0.03 kg
(20 to 50) kg 0.07 kg
*Pressure Measuring (80 0 0) kPa 15 Pa Yokogawa MT210 Serlfes
cou Standard Manometers;
quipment — Gauge Pressure (Oto 1) kPa 0.4 Pa P-0001-GE: Based on
(Pneumatic) (1 to 130) kPa 8 Pa DKD-R 6-1 (03/2014).
. . GE IPM 620 Series
(-14 to 0) psiv 0.003 psi Pressure Modules or
! Pressure Measuring (0 to 5) psig 0.005 5 psi GE/Druck
Equipment — Gauge Pressure (5 to 30) psig 0.007 5 psi Pressure Calibrator;
(Pneumatic) (30 to 300) psig 0.015 psi P-0001-GE: Based on
(300 to 1 500) psig 0.15 psi '

DKD-R 6-1 (03/2014).
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Pressure Measuring
Equipment — Gauge Pressure
(Hydraulic)

(0 to 100) psig
(100 to 1 000) psig
(1 000 to 5 000) psig
(5 000 to 10 000) psig

0.05 psi
0.5 psi
1.5 psi
3.5 psi

Hydraulic Pressure
Calibrator with
Digital Test Gauge;
P-0002-GE: based on
DKD-R 6-1 (03/2014).

! Absolute Pressure
Measuring Equipment
(Pneumatic)

(0 to 20) bar

2 mbar

GE IPM620-13A
Pressure Calibrator,
P-0006-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Pneumatic)
Output (1to 5) V

(-80 to < 0) kPa
(>0to 1) kPa
(1 to 130) kPa

0.013 % of reading + 8 Pa
0.013 % of reading + 1 Pa
0.013 % of reading + 3.6 Pa

Yokogawa MT210 Series
Standard Manometers,
Digital Multimeter;
P-0003-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Pneumatic)
Output (1to 5) V

(-14 to < 0) psiv
(> 0to 5) psig
(5 to 30) psig

(30 to 300) psig

(300 to 1 500) psig

0.006 % of reading + 0.003 psi
0.006 % of reading + 0.0025 psi
0.006 % of reading + 0.07 psi
0.006 % of reading + 0.07 psi
0.006 % of reading + 0.1 psi

GE IPM 620 Series

Pressure Modules,

Digital Multimeter;
P-0003-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Hydraulic)
Output (1to5) V

(> 0 to 100) psig
(100 to 1 000) psig
(1 000 to 5 000) psig
(5 000 to 10 000) psig

0.006 % of reading + 0.04 psi
0.006 % of reading + 0.4 psi
0.006 % of reading + 2 psi
0.006 % of reading + 2 psi

Hydraulic Pressure
Calibrators with
Digital Test Gauges,
Digital Multimeter;
P-0004-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Pneumatic)

Output (4 to 20) mA

(-80 to < 0) kPa
(>0to 1) kPa
(1 to 130) kPa

0.088 % of reading + 8 Pa
0.088 % of reading + 1 Pa
0.088 % of reading + 3.6 Pa

Yokogawa MT210 Series
Standard Manometers,
Digital Multimeter;
P-0003-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Pneumatic)

Output (4 to 20) mA

(-14 to < 0) psiv
(> 0to 5) psig
(5 to 30) psig

(30 to 300) psig

(300 to 1 500) psig

0.087 % of reading + 0.003 psi
0.087 % of reading + 0.002 5 psi
0.087 % of reading + 0.007 psi
0.087 % of reading + 0.02 psi
0.087 % of reading + 0.1 psi

GE IPM 620 Series

Pressure Modules,

Digital Multimeter;
P-0003-GE: Based on
DKD-R 6-1 (03/2014).

! Pressure Measuring
Equipment with Electrical
Output — Gauge Pressure

(Hydraulic)

Output (4 to 20) mA

(> 0to 100) psig
(100 to 1 000) psig
(1 000 to 5 000) psig
(5 000 to 10 000) psig

0.087 % of reading + 0.04 psi
0.087 % of reading + 0.4 psi
0.087 % of reading + 2 psi
0.087 % of reading + 2 psi

Hydraulic Pressure
Calibrators with
Digital Test Gauges,
Digital Multimeter;
P-0004-GE: Based on
DKD-R 6-1 (03/2014).
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

19 Pressure Measuring

Pneumatic Dead
Weight Testers;

Equipment — Gauge Pressure (1 to 500) psig 1.9 x 10* Pe P-0008-GE: Based on
(Pneumatic) DKD-R 6-1 (03/2014).

_ . Hydraulic Dead

! Pressure Measuring (2 to 100) psig 21 x 10" Pe W):aight Testers;
Equipment — Gauge Pressure ' P-0009-GE: Baseci on
(Hydraulic) (100 to 10 000) psig 1.7 x 10 Pe DKD-R 6-1 (03/2014).

Vaisala PTB330

* Barometer (50 0 110) kPa 20 Pa Standard Barometer;

P-0007-GE: Based on
DKD-R 6-1 (03/2014).

! Pirani Vacuum Gauge

Up to 1.3 mbar
(1.3 to 13) mbar
(13 to 130) mbar

(130 to 1 300) mbar

1.9 % of reading
1 % of reading
1 % of reading
3 % of reading

MKS Baratron®
Standard Capacitance
Manometer,
P-0010-GE: Based on
1SO 3567:2011

Wind Tunnel,

L Air Velocity — Standard Anemometer,

Air Velocity Meter, Up to 35 m/s 1.2 % of reading + 0.02 m/s Standard Manometer;
Anemometers EN-0003-GE:

Comparison Measurement.
! Fume Hood EN-0015-GE:
Based on ASHRAE 110;
Velocity Up to 6 000 ft/min 1.9 % of reading + 1.1 ft/min Standard Anemometer
[lluminance Up to 2 999 lux 2 % of reading Illuminance Meter

Photometry and Radiometry

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
LUVIVIS Spectrophotometer Didymium Glass Filter,
Wavelength Accuracy 329 nm 0.4 nm Holmlum_OX|de
Glass Filter,
472 nm 0.25 nm . .
Potassium Dichromate
512 nm 0.25nm L
681 nm 0.4 nm Liquid Filter;
875 nm 0.6 nm CH-0011-GE: Based on

ASTM E 275-01.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
LUVIVIS Spectrophotometer Didymium Glass Filter,
Wavelength Accuracy 279 nm 0.25 nm Holmium Oxide
361 nm 0.25 nm Glass Filter,
453 nm 0.25 nm Potassium Dichromate
536 nm 0.32 nm Liquid Filter;
638 nm 0.35 nm CH-0011-GE: Based on
ASTM E 275-01.
LUVIVIS Spectrophotometer
Photometric Accuracy 0.75 Abs @ 235 nm 0.013 Abs
0.04 Abs @ 250 nm 0.003 Abs
0.42 Abs @ 250 nm 0.005 Abs
0.97 Abs @ 250 nm 0.006 Abs
0.86 Abs @ 257 nm 0.012 Abs
1.15 Abs @ 270 nm 0.005 Abs
1.15 Abs @ 280 nm 0.005 Abs
1.25 Abs @ 297 nm 0.004 Abs
0.3 Abs @ 313 nm 0.0055 Abs
0.75 Abs @ 321 nm 0.005 Abs
0.5 Abs @ 342 nm 0.0045 Abs Didymium Glass Filter,
0.65 Abs @ 350 nm 0.0076 Abs Neutral Density
0.03Abs @ 360 nm 0.003 Abs Glass Filter,
0.51 Abs @ 360 nm 0.005 Abs Potassium Dichromate
0.96 Abs @ 360 nm 0.006 Abs Liquid Filter,
0.53 Abs @ 440 nm 0.004 Abs Metal-on-Quartz Filters;
0.03Abs @ 465 nm 0.003 Abs CH-0011-GE: Based on
0.48 Abs @ 465 nm 0.004 Abs ASTM E 275-01.
0.59 Abs @ 465 nm 0.005 Abs
1.03 Abs @ 465 nm 0.006 Abs
0.03Abs @ 546.1 nm 0.003 Abs
0.5 Abs @ 546.1 nm 0.004 Abs
0.59 Abs @ 546.1 nm 0.005 Abs
1.03 Abs @ 546.1 nm 0.006 Abs
0.56 Abs @ 590 nm 0.005 Abs
0.55 Abs @ 635 nm 0.005 Abs
0.03 Abs @ 635 nm 0.003 Abs
0.60 Abs @ 635 nm 0.005 Abs
1.07 Abs @ 635 nm 0.006 Abs
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

LUVIVIS Spectrophotometer
Photometric Accuracy

0.03 Abs @ 1 100 nm
0.6 Abs @ 1 100 nm
1.07 Abs @ 1 100 nm
0.03 Abs @ 1 700 nm
0.6 Abs @ 1 700 nm
1.07 Abs @ 1 700 nm
0.03 Abs @ 2 210 nm
0.6 Abs @ 2 210 nm
1.07 Abs @ 2 210 nm
0.03 Abs @ 2 500 nm
0.6 Abs @ 2500 nm
1.07 Abs @ 2 500 nm
0.03 Abs @ 2 800 nm
0.6 Abs @ 2 800 nm
1.07 Abs @ 2 800 nm

0.007 Abs
0.015 Abs
0.012 Abs
0.007 Abs
0.015 Abs
0.012 Abs
0.007 Abs
0.015 Abs
0.012 Abs
0.007 Abs
0.015 Abs
0.012 Abs
0.007 Abs
0.015 Abs
0.012 Abs

Didymium Glass Filter,
Neutral Density
Glass Filter,
Potassium Dichromate
Liquid Filter,
Metal-on-Quartz Filters;
CH-0011-GE: Based on
ASTM E 275-01.

! Transmittance Meter

(250 to 2 800) nm

100 % of Transmittance

(250 to 799) nm

10 % of Transmittance
30 % of Transmittance
90 % of Transmittance

(800 to 2 800) nm

10 % of Transmittance
30 % of Transmittance
90 % of Transmittance

0.06 % of Transmittance

1.2 % of Transmittance
0.4 % of Transmittance
0.55 % of Transmittance

0.3 % of Transmittance
0.8 % of Transmittance
1.4 % of Transmittance

Metal-on-Quartz Filters;
CH-0011-GE: Based on
ASTM E 275-01.

. 850 nm Keysight 81520A,
1
M?ﬁttl'C;Lﬁé’i‘::)‘ff,‘\’ﬂ"gs:?; (-80 to -70) dBm 0.3dB Keysight 81525A
(Fixed Wavelength) (-70 to -60) dBm 0.084 dB Optical Head;
g (-60 to 3) dBm 0.066 dB E-OPT-G-0001-GE:
(3to 10) dBm 0.085 dB Direct Measurement.
Keysight 81624A,
1310 nm .
) ) Keysight 81521B,
! Optical Absolute Power for Egg :g ggg ggm 01'147d dI?B Keysight 81525A,
Single-mode Fibre — Measure (-70 to -60) dBm 0 '049 4B Keysight 81532A
(Fixed Wavelength) (-60 to 0) dBm 0'042 dB Optical Heads;
(0 to 10) dBm 0.044 dB E-OPT-G-0001-GE:

Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1550 nm
(-90 to -80) dBm 1.4dB
(-80 to -70) dBm 0.17 dB .
(-70 to -60) dBm 0.049 dB revaignt s1ozan
! Optical Absolute Power for (-60 to 0) dBm 0.042 dB €ysig ’
. . Keysight 81525A,
Single-mode Fibre — Measure (0 to 10) dBm 0.044 dB Kovsi
; eysight 81532A
(Fixed Wavelength) 1625 nm Optical Heads:
(-90 to -80) dBm 1.4dB E-OPT-G-000L1.GE:
(-80t0 -70) dBm .7 dB Direct Measurement
(-70 to -60) dBm 0.049 dB '
(-60 to 0) dBm 0.042 dB
(0 to 10) dBm 0.044 dB
(450 to 600) nm
(-90 to -80) dBm 2.2dB
(-80 to -70) dBm 0.5dB
(-70 to -60) dBm 0.29 dB
(-60 to -50) dBm 0.27 dB
(-50 to 10) dBm 0.26 dB
(o0e 2?9%(1%)-%?) dBm 22dB Keysight 815204,
! Optical Absolute Power for : Keysight 81525A
Multi-mode Fibre — Measure (-80 to - LOWIETY Die.db Optical Heads;
Y ;
(Full Wavelength Range) (-70to R Lt g E-OPT-G-0001-GE:
(-60 to -SSRy e=uB Direct Measurement
(-50 to 10) dBm 0.22 dB '
(800 to 1 020) nm
(-90 to -80) dBm 2.2dB
(-80 to -70) dBm 0.45dB
(-70 to -60) dBm 0.24 dB
(-60 to 10) dBm 0.22 dB
(10 to 27) dBm 0.27 dB
(1020 to 1 300) nm
(-60 to -50) dBm 2.2dB Keysight 81520A,
! Optical Absolute Power for (-50 to -40) dBm 0.48 dB Keysight 81525A
Multi-mode Fibre — Measure (-40 to -30) dBm 0.27 dB Optical Heads;
(Full Wavelength Range) (-30 to -20 dBm 0.27 dB E-OPT-G-0001-GE:
(-20 to 10) dBm 0.27 dB Direct Measurement.
(10 to 27) dBm 0.27 dB
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(800 to 1 000) nm

(-90 to -80) dBm 2.3dB
(-80 to -70) dBm 0.53dB
(-70 to -60) dBm 0.32dB
(-60 to -50) dBm 0.22 dB
(-50 to 10) dBm 0.19dB
(10 to 27) dBm 0.27 dB
(1000 to 1 600) nm
(-90 to -80) dBm 2.2dB
(-80 to -70) dBm 48 dB Keysight 81624A,
(-70 to -60) dBm 0.27 dB )
. (-60 to -50) dBm 0.22 dB Keysight 815218,
1 Optical Absolute Power for (-50 to 10) dBm 0'19 dB Keysight 81525A,
Single-mode Fibre — Measure ' Keysight 81532A
(Full Wavelength Range) (10 to R 0.5 Optical Heads;
(1600 to 1 650) nm )
E-OPT-G-0001-GE:
(-90 to ‘CRE A Direct Measurement
(-80 to -70) dBm 0.48 dB '
(-70 to -60) dBm 0.27 dB
(-60 to -50) dBm 0.22 dB
(-50 to 10) dBm 0.19dB
(1650 to 1 700) nm
(-90 to -80) dBm 2.3dB
(-80 to -70) dBm 0.53dB
(-70 to -60) dBm 0.32dB
(-60 to -50) dBm 0.22 dB
(-50 to 10) dBm 0.19dB
(600 to 1 020) nm
(-80 to -75) dBm 0.25dB
(-75to -70) dBm 0.093 dB
(-70 to -60) dBm 0.056 dB Keysight 81520A,
1 Ae . . (-60 to 3) dBm 0.05dB Keysight 81525A
Mcfﬁtti'i?]lozgmpl?t;rtlfe&ré;ysjg (1020 to 1 300) nm Optical Heads;
(-50 to -45) dBm 0.25dB E-OPT-G-0001-GE:
(-45 to -40) dBm 0.095 dB Direct Measurement.
(-40 to -30) dBm 0.057 dB
(-30to 0) dBm 0.053 dB
(0to 10) dBm 0.053 dB
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Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Optical Power Linearity for
Single-mode Fibre — Measure

(1 000 to 1 650) nm
(-90 to -85) dBm
(-85 to -80) dBm
(-80 to -75) dBm
(-75to -70) dBm
(-70 to -65) dBm
(-65 to -60) dBm
(-60 to 10) dBm

1.4dB
0.46 dB
0.16 dB
0.062 dB
0.042 dB
0.039 dB
0.034 dB

Keysight 81624A,
Keysight 81521B,
Keysight 81525A,
Keysight 81532A
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Power Flatness
versus Wavelength for
Multi-mode Fibre — Measure

(600 to 1 020) nm
(-20 to 3) dBm

(1020 to 1 300) nm
(-20 to 10) dBm

0.05dB

0.053 dB

Keysight 81520A,
Keysight 81525A,
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Power Flatness
versus Wavelength for
Single-mode Fibre — Measure

(1000 to 1 650) nm
(-20 to 10) dBm

0.034 dB

Keysight 81624A,
Keysight 81521B,
Keysight 81525A,
Keysight 81532A
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Power Stability for
Multi-mode Fibre — Measure

(450 to 1 300) nm
(-20 to 10) dBm

0.006 dB

Keysight 81624A,
Keysight 81521B,
Keysight 81525A,
Keysight 81532A
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Power Stability for
Single-mode Fibre — Measure

(800 to 1 700) nm
(-20 to 10) dBm

0.006 dB

Keysight 81624A,
Keysight 81521B,
Keysight 81525A,
Keysight 81532A
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

1 Optical Power Repeatability
for Multi-mode Fibre —
Measure

(450 to 1 300) nm
(-20 to 10) dBm

0.006 dB

Keysight 81520A,
Keysight 81525A,
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,

Method, and/or
Equipment

! Optical Power Repeatability
for Single-mode Fibre —
Measure

(800 to 1 700) nm
(-20 to 10) dBm

0.006 dB

Keysight 81624A,
Keysight 81521B,
Keysight 81525A,
Keysight 81532A
Optical Heads;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Power
Signal-to-Source
Spontaneous Emission
(SSSE) for Multi-mode and
Single-mode Fibre — Measure

(600 to 1 650) nm
(0to-70) dB

0.5dB

Anritsu MS9710B
Optical Spectrum
Analyzer,;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Absolute
Wavelength — Measure

(700 to 1 700) nm

0.25 pum/m + 0.8 pm

Burleigh WA-1600,
HP 86120B
Optical Wavelength
Meters;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Relative
Wavelength — Measure

(700 to 1 700) nm

0.8 pm

Burleigh WA-1600,
HP 86120B
Optical Wavelength
Meters;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Wavelength Spectral
Bandwidth — Measure

(700 to 1 700) nm

0.35nm

Anritsu MS9710B
Optical Spectrum
Analyzer;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Wavelength
Stability — Measure

(700 to 1 700) nm

0.8 pm

Burleigh WA-1600,
HP 86120B
Optical Wavelength
Meters;
E-OPT-G-0001-GE:
Direct Measurement.

! Optical Wavelength
Repeatability — Measure

(700 to 1 700) nm

0.8 pm

Burleigh WA-1600,
HP 86120B
Optical Wavelength
Meters;
E-OPT-G-0001-GE:
Direct Measurement.
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

850 nm

Keysight 81520A,
Keysight 81525A,

1 Optical Absolute Power (-80 to -70) dBm 0.3dB Optical Heads;
Accuracy for Multi-mode (-70 to -60) dBm 0.086 dB E-OPT-M-0001-GE:
Fibre — Source (-60 to 0) dBm 0.068 dB Comparison Measurement
(0 to 10) dBm 0.086 dB with Standard Power,
Based on IEC 61315.
1310 nm
(-90 to -80) dBm 1.4dB
(-80 to -70) dBm 0.18 dB
(-70 to -60) dBm 0.07 dB
(-60 to -50) dBm 0.064 dB Keysight 81624A,
(-50 to -40) dBm 0.062 dB Keysight 81521B
(-40 to -10) dBm 0.06 dB Kevsight 81525A,
! Onti (-10 to 0) dBm 0.044 dB ysig ’
ptical Absolute Power Keysight 81532A
Accuracy for Single-mode (010 T0AE L Optical Heads;
- 1 550 nm
Fibre — Source E-OPT-M-0001-GE:
(-90 to SRSl Lae Comparison Measurement
(-80 to -70) dBm 0.18 dB .
with Standard Power,
(-70 to -60) dBm 0.07 dB Based on IEC 61315
(-60 to -50) dBm 0.064 dB '
(-50 to -40) dBm 0.062 dB
(-40 to -10) dBm 0.06 dB
(-10to 0) dBm 0.042 dB
(0to 10) dBm 0.04 dB
1625 nm Keysight 81624A,
(-90 to -80) dBm 1.4dB Keysight 81521B,
(-80 to -70) dBm 0.18 dB Keysight 81525A,
1 Optical Absolute Power (-70 to -60) dBm 0.07 dB Keysight 81532A
Accuracy for Single-mode (-60 to -50) dBm 0.064 dB Optical Heads;
Fibre — Source (-50 to -40) dBm 0.062 dB E-OPT-M-0001-GE:
(-40 to -10) dBm 0.06 dB Comparison Measurement
(-10 to 0) dBm 0.042 dB with Standard Power,
(0to 10) dBm 0.04 dB Based on IEC 61315.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
850 nm
(-60 to -50) dBm 0.016 dB Variable Optical
(-50 to -40) dBm 0.013dB Attenuators,
! Optical Power Linearity for (-40 to -30) dBm 0.011 dB Laser Sources,
Multi-mode Fibre — Source (-30 to -20) dBm 0.008 dB Optical Power Meters;
(Method #1) -20 dBm Reference E-OPT-M-0001-GE:
(-20 to -10) dBm 0.008 dB Superposition Method,
(-10 to 0) dBm 0.011 dB Based on IEC 61315.
(0 to 10) dBm 0.013dB
Keysight 81520A,
850 nm Keysight 81525A
! Optical Power Linearity for (-80 to -70) dBm 0.25dB Optical Heads;
Multi-mode Fibre — Source (-70 to -60) dBm 0.06 dB E-OPT-M-0001-GE:
(Method #2) (-60 to -20) dBm 0.05dB Comparison Measurement
(-20 to 10) dBm 0.05dB with Standard Power,
Based on IEC 61315.
Variable Optical
_ _ _ 850 nm Attenuat_ors, Laser Sources,
! Optical Power Linearity for (-80 to -50) dBm 0.18 dB and Optical Power Meters;
Multi-mode Fibre — Source (-50 to -20) dBm 0.09 dB E-OPT-M-0001-GE:
(Method #3) (-20 to 0) dBm 0'09 dB Comparison Measurement
' with Attenuator, Based on
IEC 61315.
1310 nm
(-70 to -60) dBm 0.017 dB
(-60 to -50) dBm 0.014 dB Variable Optical
1 Optical Power Linearity for (-50 to -40) dBm 0.012dB Attenuat_ors, Laser Sources,
Single-mode Fibre — Source (-40 to -30) dBm 0.01dB and Optical Power Meters;
(Method #1) (-30 to -20) dBm 0.007 dB E-OPT-M-0001-GE:
-20 dBm Reference Superposition Method,
(-20 to -10) dBm 0.007 dB Based on IEC 61315.
(-10 to 0) dBm 0.01dB
(0 to 10) dBm 0.012 dB
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
quip g Measurement (+/-) .
Equipment
1 550 nm
(-70 to -60) dBm 0.019dB
(-60 to -50) dBm 0.016 dB
(-50 to -40) dBm 0.013 dB
(-40 to -30) dBm 0.011dB
(-30 to -20) dBm 0.008 dB
-20 dBm Reference . .
(-20 to -10) dBm 0.008 dB V""A”t?b'e Ct)p“ca'
! ot o (-10 to 0) dBm 0.011 dB enuators,
ptical Power Linearity for (0 to 10) dBm 0013 dB Laser Sources,
Single-mode Fibre — Source 1625 nm ' Optical Power Meters;
(Method #1) (-70 to -60) dBm 0.032 dB o OPT-M-0001- GE.
(-60 to -50) dBm 0.025 dB E;’;’:gg‘fr: :E“C 6‘1*31% '
(-50 to -40) dBm 0.022 dB '
(-40 to -30) dBm 0.018 dB
(-30 to -20) dBm 0.013 dB
-20 dBm Reference
(-20 to -10) dBm 0.013 dB
(-10 to 0) dBm 0.018 dB
(0 to 10) dBm 0.022 dB
1310 nm
(-90 to 80) dBm 1.4dB
(-80 to -70) dBm 0.16 dB
(-70 to -60) dBm 0.032 dB
(-60 to 0) dBm 0.026 dB Keysight 81624A
(0 to 10) dBm 0.03dB Keysight 815218:
1550 hm Keysight 81525A,
! Optical Power Linearity for (-90 to 80) dBm 14 dB Keysight 81532A
Single-mode Fibre — Source (-80t0 -70) dBm 0.16 dB Optical Heads:
(Method #2) (-70 to -60) dBm 0.034 dB E-OPT-M-0001-GE:
('g (t) tig ) gg m 0600238 ddE? Comparison Measurement
1625 rgm 010) dBm ' with Standard Power,
(-90 to 80) dBm 1448 Based on IEC 61315.
(-80 to -70) dBm 0.16 dB
(-70 to -60) dBm 0.046 dB
(-60 to 0) dBm 0.034 dB
(0 to 10) dBm 0.038 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1310 nm . .
(-90 to -60) dBm 0.14 dB Variable Oprical
(-60 to 0) dBm 0.065 dB Laser Source,s
! Optical Power Linearity for |1 550 nm Ontical Power Me,terS'
Single-mode Fibre — Source (-90 to -60) dBm 0.14 dB EF)-OPT-M-0001-GE"
(Method #3) 60 grfTs]O to 0) dBm 0.065 dB Comparison Measurement
(-90 to -60) dBm 0.14 dB with Attenuator, Based on
(-60 to 0) dBm 0.065 dB IEC 61315.
(700 to 1 600) nm . .
1 Optical Power Noise for NL <0.5 pW 0.025 pW ngizg\;?;/:el\l/\lﬂugtcimgfrs,
Multi-mode and Single-mode NL <5 pW 0.32 pW E-OPT-M-0001-GE:
Fibres — Source NL <50 pW 3.2 pW . '
NL < 500 pW 30 pW Direct Measurement.
Keysight 8153A
Lightwave Multimeter
1310 nm . !
_ RL <55 dB 0.48 dB Keysight 81534A
! Optical Power Return Loss RL - 65 dB 0.76 dB Return Loss Module,
for Single-mode Fibre — 1550 nm ' Laser Sources,
Measure RL <55d8B LoV dB Refe|;|ePn(£;3e1 %%%lzctor'
RL <65 dB 0.76 dB E-OPT-M-0001-GE-
Direct Measurement.
Burleigh WA-1600,
850 nm 0.25 pm/m + 1 pm HP 86120B
! Optical Absolute 1300 nm 0.25 pm/m + 1 pm Optical Wavelength
Wavelength — Source 1310 nm 0.25 um/m + 1 pm Meters;

(1510 to 1 640) nm

0.25 pm/m + 1 pm

E-OPT-M-0001-GE:
Comparison Measurement.

Keysight 81624A,

1310 nm Keysight 81521B,
(-50 to 0) dBm 0.1dB Keysight 81525A,
! Optical Wavelength 1550 nm Keysight 81532A
Sensitivity — Source (-50 to 0) dBm 0.1dB Optical Heads;
1625 nm E-OPT-M-0001-GE:
(-50 to 0) dBm 0.1dB Comparison Measurement
with Standard Power.
1L Ag . Keysight 81520A
e o e 50850
(0to 10) dB 0.07 dB E-OPT-G-0002-GE:

Fibre — Measure

Direct Measurement.
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Expanded Uncertainty of | ererence Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Keysight 81624A,
1310 ”?(‘) 0 10) 4B B - Keysight 815218,
! Optical Attenuation 1550 nm ' Keysight 81525A,
Insertion Loss for Single- (0t0 10) dB 0.05 dB Keysight 81532A
mode Fibre — Measure 1625 nm ' Optical Heads;
E-OPT-G-0002-GE:
(010 10) dB BS 9 Direct Measurement.
L Ao . Keysight 81520A
850
Fibre — Measure (0 to 60) dB 0.065 dB E-OPT-G-0002-GE:
Direct Measurement.
Keysight 81624A,
1310 nm .
Keysight 81521B,
! Optical Attenuation 1550 nEr? to BRI 0.0885 Keysight 81525A,
Accuracy for Single-mode Keysight 81532A
I (0 to 60) dB 0.04 dB . :
Fibre — Measure 1625 nm Optical Heads;
E-OPT-G-0002-GE:
(0o 68ieR L08 B Direct Measurement.
! Optical Attenuation Keysight 81529’6‘
Repeatability for Multi-mode 850 nm Optical Head,
(0 to 60) dB 0.006 6 dB E-OPT-G-0002-GE:

Fibre — Measure Direct Measurement.

Keysight 81624A,

1310 nm .
Keysight 81521B,
! Optical Attenuation 1550 nfw? to 60) dB p-0062dB Keysight 81525A,

Repeatability for Single-mode Keysight 81532A

Fibre — Measure 1625 nsr? to 60) dB p.006 8 dB Optical Heads;
E-OPT-G-0002-GE:
(010 60) dB 0.008 6 dB Direct Measurement.
Keysight 81624A,
! Optical Polarization 1310 nm Egy:gm giggéﬁ
Controller — Measure (-40 to 10) dBm 0.026 dB Keysig ht 81532A’
Insertion Loss Variation with |(1 510 to 1 630) nm Oytigal Heads:
Rotation of A/4 and A/2 Plates (-40 to 10) dBm 0.03dB P i

E-OPT-G-0004-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Keysight 81624A,
! Optical Polarization 1310 nm llzeys!gm giggé}i
Controller — Measure (-40 to 10) dBm 0.03dB Key5|_g h :
Insertion Loss versus (1510to 1 630) nm eysight 81532_A
Wavelength (-40 to 10) dBm 0.034 dB Optical Heads;
' E-OPT-G-0004-GE:
Direct Measurement.
Dynamic Range
1310 nm 0.45dB
1550 nm 0.45dB
1625 nm 0.45dB Optical Fibre Length,
Optical Attenuators,
Event Dead Zone Optical Couplers;
! Optical Time Domain 1310 nm 0.046 m E-OPT-M-0002-GE:
Reflectometers (OTDRs) for 1550 nm 0.046 m Based on NPL
Single-mode Fibre 1625 nm 0.046 m Measurement Good
(Excluded reflectance uncertainty) | Practice Guide No. 31:
Attenuation Dead Zone Calibration and Use of
1310 nm 0.046 m OTDR.
1550 nm 0.046 m
1625 nm 0.046 m
(Excluded reflectance uncertainty)
Loss Scale Linearity Optical Fibre Length,
1310 nm 0.018 dB Optical Spectrum
! Optical Time Domain 1550 nm 0.018 dB Analyzers,
Reflectometers (OTDRs) for 1625 nm 0.018 dB Optical Attenuators;
Single-mode Fibre E-OPT-M-0002-GE:
Central Wavelength Based on Anritsu’s
(1100to 1 700) nm 0.36 nm Instruction Manual.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
Pulse Width
(1100 to 1 650) nm .
3ns 11 % of reading Opc);}(l:zalc:/g\;t\(leg#z:grs,
0, i !
5 NS 6.4 % of read!ng Digital Oscilloscopes;
10 ns 3.5 % of reading E-OPT-M-0002-GE-
20 ns 2.2 % of reading Based on NPL )
! Optical Time Domain 50 ns 1.7 % of reading Measurement Good
Reflectometers (OTDRs) for 100 ns 1.6 % of reading Practice Guide No. 31-
Single-mode Fibre 200 ns 1.6 % of reading Calibration and Us:e of
500 ns 1.6 % of reading OTDR. IEC 61746
0 i ) :
; “: ig (f; 8: {gzg:zg Calibration of OTDR and
b : . 9 Anritsu’s Instruction
5 us 1.6 % of reading Manual
10 ps 1.6 % of reading '
20 ps 1.6 % of reading

! Optical Time Domain

Distance Scale Deviation

Optical Fibres Length,
Incremental Fibres Set;
E-OPT-M-0002-GE:
Based on IEC 61746-1:
Calibration of OTDR, Part

1310 nm 0.038 m/km 1: OTDR for Single-mode
Refleg;cgn;gfgzég);i[t))lzs) for 1550 nm 0.038 m/km Fibres (Distance calibration
g 1625 nm 0.038 m/km methods: Concatenated
fibre method).
Refractive Group Index
N =146
1310 nm NPL Optical _Flbres
40 km Lom E-OPTL-eGn-%t(r)](ﬁ’)S-GE'
! Optical Fibres Length for |1 550 nm Comparison Measurem.ent
Single-mode Fibre — Measure 40 km 15m P '
1625 nm .
Refractive Group Index
40 km 15m N = 146
1310 nm E-OPT-G-0006-GE:
Up to 512 km L*2.4*10°+2m Direct Measurement with
16 Optical Fibres Length for |1 550 nm Master OTDRs.
Single-mode Fibre — Measure Up to 512 km L*2.4*10°+2m
1625 nm Refractive Group Index
Up to 512 km L*2.4*10°+2m N =146
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

! Laser Power — Source
(Fixed Wavelength)

5 nW to 100 mW
488 nm
633 nm

2UW 1012 W
808 nm
940 nm

2.3 % of reading
2.3 % of reading

2.8 % of reading
2.8 % of reading

Ophir PD300-3W
Photodiode Laser Power
Sensor and Diode Laser

Sources;
E-OPT-M-0003-GE:
Comparison Measurement.

! Laser Power — Source
(Full Wavelength Range)

190 nmto 11 pm
50 mW to 5 W
(5t0 50) W

3.8 % of reading
4.3 % of reading

Ophir F150A-BB-26-V1
Thermal Laser Power
Sensor,

Diode Laser Sources;
E-OPT-M-0003-GE:
Comparison Measurement.

! Laser Energy — Source
(Full Wavelength Range)

190 nmto 11 pm
20 mJto 100 J

4.8 % of reading

Ophir F150A-BB-26-V1
Thermal Laser
Power Sensor,

Pulse Laser Sources with
Function Gen 33250A;
E-OPT-M-0003-GE:
Comparison Measurement.

1 |_aser Power — Measure

(400 to 950) nm
5nW to 100 mW
2UWto3W
190 nmto 11 pm
50 mW to 150 W

4.4 % of reading
6.4 % of reading

6 % of reading

Ophir PD300-3W
Photodiode Laser Power
Sensor,
F150A-BB-26-V1
Thermal Laser
Power Sensor;
E-OPT-G-0003-GE:
Direct Measurement.

Ilumination/Lux Meter

Up to 29.99 Ix
(30.0 to 299.9) Ix
(300 to 2 999) Ix

(3 000 to 10 000) Ix
(10 000 to 29 990) Ix
(30 000 to 35 000) Ix

1.5 % of reading + 0.01 Ix
1.5 % of reading + 0.1 Ix
1.5 % of reading + 1 Ix
1.5 % of reading + 10 Ix
1.6 % of reading + 20 Ix
1.6 % of reading + 200 Ix

Light Enclosure,
Tungsten Halogen Lamp,
Standard Lux Meter;
EN-0004-GE:
Comparison Measurement.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or

Equipment

Luminance
(10 to 99.99) cd/m?2 1.2 % of Reading
(100 to 34 000) cd/m2 1.2 % of Reading M Lumi

Chromaticity a(s:telr _umltnance

L . ) 0 . olorimeter;

Luminance Colorimeter X 0.3 % of Reading EN-0011-GE:

y
Color Temperature (CCT)
(2 600 to 3 200) K
(3200 to 10 000) K

0.42 % of Reading

1.2 % of Reading
1.6 % of Reading

Comparison Measurement.

1 Color Light Boxes

Illuminance
Up to 30 Ix
(30 to 300) Ix
(300 to 3 000) Ix
(3 000 to 10 000) Ix
(10 000 to 30 000) Ix
(30 000 to 35 000) Ix

1.3 % of reading
1.3 % of reading
1.3 % of reading
1.6 % of reading
1.6 % of reading
1.6 % of reading

Chroma Meters and
UV Meters;
EN-0014-GE:
Direct Measurement.

1 Color Light Boxes

Correlated Color
Temperature (CCT)
(2600 to 3200) K
(3200 to 10 000) K
UV Intensity (UVA)
(0.05 to 30) mW/cm?
(30 to 500) mW/cm?

1.2 % of reading
1.6 % of reading

4.6 % of reading
6.6 % of reading

Chroma Meters and
UV Meters;
EN-0014-GE:
Direct Measurement.

UV Meter (UVA)

Up to 30 mW/cm?
(30 to 1 800) mW/cm?

7.8 % of reading + 0.02 mW/cm?
8.4 % of reading + 0.02 mW/cm?

UV Light Enclosure,
Standard UV Meter;
EN-0005-GE:
Comparison Measurement.

Up to 1900 GU @ 20° 1GU Standard Gloss Tiles;

16 Gloss Meter Up to 900 GU @ 60° 1GU EN-0007-GE:
Up to 140 GU @ 85° 1GU Direct Measurement.
Up to 100 GU @ 60° 12GU Standard Gloss Meter;

16 Gloss of a Gloss Sample

(100 to 1 000) GU @ 60°

0.6 % of reading + 1.2 GU

EN-0008-GE:
Direct Measurement.
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
18 Color Meter
Spectral Diffuse Reflectance |Red
(380 to 400) nm (5.30 to 5.50) %R 0.19 % Reflectance
(400 to 575) nm (5.30 to 7.40) %R 0.14 % Reflectance
(575 to 585) nm (7.40 to 11.00) %R 0.24 % Reflectance

(585 to 595) nm
(595 to 610) nm
(610 to 630) nm
(630 to 660) nm
(660 to 780) nm

(380 to 400) nm
(400 to 440) nm
(440 to 480) nm
(480 to 505) nm
(505 to 550) nm
(550 to 560) nm
(560 to 575) nm
(575 to 615) nm
(615 to 700) nm
(700 to 710) nm
(710 to 720) nm
(720 to 735) nm
(735 to 780) nm

(380 to 400) nm
(400 to 460) nm
(460 to 515) nm
(515 to 535) nm
(535 to 545) nm
(545 to 640) nm
(640 to 650) nm
(650 to 660) nm
(660 to 670) nm
(670 to 680) nm
(680 to 700) nm
(700 to 780) nm

(11.00 to 19.40) %R
(19.40 to 37.20) %R
(37.20 to 58.70) %R
(58.70 to 71.70) %R
(71.70 to 78.20) %R

Green

(6.80 to 7.40) %R
(7.40 to 11.00) %R
(11.00 to 22.10) %R
(22.10 to 30.00) %R
(30.00 to 29.40) %R
(29.40 to 24.80) %R
(24.80 to 18.30) %R
(18.30 to 12.90) %R
(12.90 to 13.50) %R
(13.50 to 16.40) %R
(16.40 to 20.90) %R
(20.90 to 29.00) %R
(29.00 to 44.10) %R

Blue

(35.40 to 40.60) %R
(40.60 to 49.60) %R
(49.60 to 31.10) %R
(31.10 to 16.60) %R
(16.60 to 13.20) %R
(13.20 to 12.40) %R
(12.40 to 17.90) %R
(17.90 to 26.90) %R
(26.90 to 38.10) %R
(38.10 to 49.20) %R
(49.20 to 65.40) %R
(65.40 to 74.60) %R

0.39 % Reflectance
0.53 % Reflectance
0.65 % Reflectance
0.74 % Reflectance
0.78 % Reflectance

0.24 % Reflectance
0.16 % Reflectance
0.26 % Reflectance
0.32 % Reflectance
0.36 % Reflectance
0.33 % Reflectance
0.28 % Reflectance
0.19 % Reflectance
0.16 % Reflectance
0.34 % Reflectance
0.46 % Reflectance
0.53 % Reflectance
0.51 % Reflectance

1.2 % Reflectance
0.65 % Reflectance
0.49 % Reflectance
0.36 % Reflectance
0.19 % Reflectance
0.18 % Reflectance
0.28 % Reflectance
0.41 % Reflectance
0.53 % Reflectance
0.59 % Reflectance
0.65 % Reflectance
0.74 % Reflectance

Standard Color Plates;
EN-0009-GE:
Direct Measurement.
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Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

18 Color Meter
Spectral Diffuse Reflectance
(380 to 490) nm
(490 to 500) nm
(500 to 510) nm
(510 to 580) nm
(580 to 780) nm

(380 to 400) nm
(400 to 460) nm
(460 to 780) nm

(380 to 400) nm
(400 to 460) nm
(460 to 780) nm

(380 to 400) nm
(400 to 460) nm
(460 to 780) nm

(380 to 400) nm
(400 to 780) nm

Yellow
(7.30t0 8.80) % R
(8.80t0 14.20) % R
(14.20t0 26.10) % R
(26.10t0 71.40) % R
(71.40t0 77.30) % R
White
(78.20t0 78.40) % R
(78.30to 78.60) % R
(78.60t0 81.40) % R
Mid-Grey
(38.00t0 38.20) % R
(38.20 t0 39.00) % R
(39.00t0 44.20) % R
Deep-Grey
(15.90 to 16.00) % R
(16.00 to 16.40) % R
(16.40t019.70) % R
Black

0.28 % Reflectance
0.34 % Reflectance
0.51 % Reflectance
0.69 % Reflectance
0.77 % Reflectance

2.4 % Reflectance
0.98 % Reflectance
0.82 % Reflectance

0.98 % Reflectance
0.51 % Reflectance
0.45 % Reflectance

0.44 % Reflectance
0.26 % Reflectance
0.22 % Reflectance

3.4 % Reflectance
3.1 % Reflectance

Standard Color Plates;
EN-0009-GE:
Direct Measurement.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Red
IHluminant A
X 0.000 4
y 0.000 4
Y 0.22
L* 0.27
a* 0.22
b* 0.28
Illuminant C, D65
X 0.000 8
y 0.000 5
Y 0.18
L* 0.24
a* 0.22
L5 Color Meter — Colorimetric 7 0.25 Standard Color Pl_ates,
EN-0009-GE:
Data @ 2° and 10° Observers |Green Di
L irect Measurement.
IHluminant A
X 0.000 7
y 0.000 7
Y 0.22
L* 0.23
a* 0.16
b* 0.27
Illuminant C, D65
X 0.000 8
y 0.001
Y 0.23
L* 0.23
a* 0.14
b* 0.25
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Blue
IHluminant A
X 0.000 8
y 0.001
Y 0.17
L* 0.22
a* 0.37
b* 0.27
Illuminant C, D65
X 0.0005
y 0.000 8
Y 0.21
L* 0.23
a* 0.39
b* 0.27
Yellow
IHluminant A
X 0.000 8
15 Color Meter — Colorimetric y 0.001 StangaNrdOg&I)ogI;I_ates,
Data @ 2° and 10° Observers Y 0.18 L o
L 022 Direct Measurement.
a* 0.37
b* 0.27
Illuminant C, D65
X 0.000 7
% 0.000 7
Y 0.52
L* 0.32
a* 0.25
b* 0.27
White
IHluminant A
X 0.000 5
y 0.000 5
Y 0.68
L* 0.33
a* 0.12
b* 0.16
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
White
IHluminant C, D65
X 0.0005
y 0.000 7
Y 0.68
L* 0.33
a* 0.14
b* 0.18
Mid-Grey
IHluminant A
X 0.0005
y 0.000 5
Y 0.38
L* 0.28
a* 0.1
b* 0.14
Illuminant C, D65
X 0.000 5
15 Color Meter — Colorimetric y 0.0007 StangaNrdOg&I)ogI;I_ates,
Data @ 2° and 10° Observers Y 0.38 Direct M o aSl;r ment
L* 0.28 ‘
a* 0.12
b* 0.15
Deep-Grey
IHluminant A
X 0.0005
y 0.000 5
Y 0.19
L* 0.22
a* 0.08
b* 0.1
IHluminant C, D65
X 0.0005
y 0.000 7
Y 0.19
L* 0.22
a* 0.1
b* 0.12
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Black
Illuminant A
X 0.002
y 0.002
Y 0.01
L* 0.1
15 Color Meter — Colorimetric a: 0.13 Standard Color Pl_ates;
Data @ 2° and 10° Observers b y 14 _ EN-0009-GE:
Illuminant C, D65 Direct Measurement.
X 0.002
y 0.002
Y 0.01
L* 0.1
a* 0.14
b* 0.14
Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
o A Digital Multimeter,
(s s
LPRT/RTD Sensor (0 to 100) °C 0.012°C T-0001-GE: Comparison
(100 to 200) °C 0.014 °C using T]?rrgﬁ]ef‘lt(;‘gle  Sources
0 0
(200 to 300) °C 0.018°C Calibration Baths.
: 0 o Digital Multimeter
(i e 00
'PRT/RTD Sensor (100 to 200) °C 0.03°C T-0001-GE: Comparison
(200 to 400) °C 0.037 °C ‘gﬂ?;:;’:gfnraé‘i;e
0 [e]
(40010 650) °C 0.045°C Block Calibrators.
Total Immersion Type
(-80to -40) °C 0.04 °C Thermometer Readout with
(-40 to -20) °C 0.03°C SPRT/PRT Sensors;
!Liquid-in-Glass (-20to 0) °C 0.03°C T-0002-GE: Based on
Thermometer (0 to 40)°C 0.03°C ASTM E77-98, using
(40 to 100) °C 0.03°C Temperature Sources from
(100 to 200) °C 0.03°C Liquid Calibration Baths.
(200 to 300) °C 0.03°C
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Partial Immersion Type

(-80to -40) °C 0.05°C Thermometer Readout with
(-40 to -20) °C 0.05°C SPRT/PRT Sensors;
! Liquid-in-Glass (-20to 0) °C 0.05°C T-0002-GE: Based on
Thermometer (0 to 40)°C 0.05°C ASTM E77-98, using
(40 to 100) °C 0.05°C Temperature Sources from
(100 to 200) °C 0.05°C Liquid Calibration Baths.
(200 to 300) °C 0.05 °C
Ice Point, Calibration Bath,
Digital Multimeter,
20 °C or 30 °C Thermometer Readout with
. Temperature Gradient to SPRT/PRT,
' Extension Thermocouple the Ice-point T-0027-GE: Based on
Wire EURAMET cg-8,
TypeE J, K N, T R ASTM E 220, ASTM E230
TypeR, S 0.15°C .
using Temperature
Sources from Liquid
Calibration Baths.
Type E
(-80 to -40) °C 0.25°C
(-40 to 40) °C 0.2°C
(40 to 100) °C 0.3°C Ice Point,
(100 to 300) °C 0.44 °C Calibration Baths,
Type J, K Digital Multimeter,
(-80 to -40) °C 0.27 °C Extension Wire,
1.2 Thermocouple Sensor (-40 to 40) °C 0.2°C Thermometer Readout with
(40 to 100) °C 0.3°C SPRT/PRT/TC;
(100 to 300) °C 0.56 °C T-0003-GE: Based on
Type N EURAMET CG-8,
(-80 to -40) °C 0.3°C ASTM E 220 and
(-40 to -20) °C 0.25°C ASTM E230.
(-20 to 40) °C 0.23°C
(40 to 100) °C 0.32°C
(100 to 300) °C 0.56 °C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
TypeR, S
(-40to -20) °C 1.1°C .
Ice Point
- 0 o l
((02 ?otzg))og 8?2 og Calibration Baths,
(40 to 100) °C 067 °C Digital Multimeter,
00 to 200} o B Therrfgrfeqzlrolggc;git with
1,2 o o
Thermocouple Sensor voe '(I'200 to 300) °C 0.62 °C SPRT/PRT/TC:
g (-80 to -40) °C 0.27 °C T-0003-GE: Based on
(-40 to 0) °C 0.23 °C EURAMET CG-8,
(0 to 100) °C 0.3 °C ASTM E 220 and
(100 to 200) °C 0.4 °C ASTM E230.
(200 to 300) °C 0.56 °C
Type E
(-20 to 40) °C 0.23°C
(40 to 100) °C 0.32°C
(100 to 200) °C 0.45°C
(200 to 400) °C 0.52 °C
(400 to 650) °C 0.8°C _
Ice Point
0 o ,
ggg :g ;88; og 1? og Dry Block Calibrators,
(800 to 900) °C 18°C Digital Multimeter,
(900 to 1 000) °C 1.9 °C ) Extension Wd|re, "
L2 Thermocouple Sensor  |Type J, K T ermsoprggl'g% FI?_(IE_i}lT(éL'Jt wit
(-20 to 40) °C 0.23°C . g
(40 to 100) °C 0.32 °C T-0003-GE: Based on
ek
(300 to 400) °C 0.74°C ASTM E230
(400 to 650) °C 12°C .
(650 to 700) °C 1.8°C
(700 to 900) °C 21°C
(900 to 1 000) °C 23°C
(1000 to 1 100) °C 24°C
(1100 to 1 200) °C 2.6°C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type N
(-20 to 40) °C 0.26 °C
(40 to 100) °C 0.34°C
(100 to 300) °C 0.58 °C
(300 to 400) °C 0.74 °C
(400 to 650) °C 1.2°C
(650 to 700) °C 1.8°C
(700 to 900) °C 2.1°C
(900 to 1 000) °C 2.3°C lce Point
(100010 1.100) °C 2.4°C Dry Block Cali,brator
(1100 to 1 200) °C 2.6°C DY il Multimet '
Type R, S igita Aultimeter,
(-20 0 0) °C 0.95°C Extension Wire, _
L2 Thermocouple Sensor " Thermometer Readout with
(0to 40) °C 0.73°C SPRT/PRT/TC:
(40 to . T-0003-GE: based on
(200 to 650) °C 0.64 °C EURAMET '
. cg-8, ASTM E
(650 to 700) °C 1.4°C 990. ASTM E230
(700 to 800) °C 15°C ’ '
(800 to 1 100) °C 1.6°C
(1100 to 1 200) °C 1.8°C
Type T
(-20 to 40) °C 0.23°C
(40 to 100) °C 0.32°C
(100 to 200) °C 0.41°C
(200 to 300) °C 0.56 °C
(300 to 400) °C 0.73°C
(-80to -40) °C 0.028 °C Thermometer Readout with
1 Temperature Measuring (-40to 0) °C 0.013°C SPRT/PRT Sensors;
s . (0 to 40) °C 0.014°C T-0004-GE: Comparison
ystem with PRT/ RTD/ o o -
Thermistor Sensor (40 to 100) °C 0.015°C Measurement using
(100 to 200) °C 0.017 °C Temperature Sources from
(200 to 300) °C 0.021 °C Liquid Calibration Baths.
(2007 007 e
! Temperature Measuring (40 to 100) °C 0.022 °C T-0004-GE: Com aris:on
System with PRT/ RTD/ (100 to 200) °C 0.032°C Measurerﬁent uiing
Thermistor Sensor (200 to 400) °C 0.04 °C Temperature Sources from
(400 to 650) °C 0.05°C

Dry Block Calibrators.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type B
(-40to -20) °C 0.13°C
(-20to 0) °C 0.1°C
(0to 40) °C 0.13°C
(40 to 200) °C 0.25°C
(200 to 300) °C 0.36 °C
Type E
(-80 to -40) °C 0.21°C
(-40to -20) °C 0.13°C
(-20to 0) °C 0.1°C
(0to 40)°C 0.13°C
(40 to 100) °C 0.25°C
(100 to 300) °C 0.41°C
Type J, K, N
(-80 to -40) °C 0.21°C Thermometer Readout with
1.2 Temperature Measuring (-40 to -20) °C 0.13°C SPRT/PRT Sensor§;
System with (-20to 0) °C 0.1°C T-0004-GE: Compz_;trlson
Thermocouple Sensor (0 to 40) °C 0.13°C Measurement using
(40 to 100) °C 0.25°C Temperature Sources from
(100 to 300) °C 0.53°C Liquid Calibration Baths.
Type R, S
(-40to -20) °C 0.13°C
(-20to 0) °C 0.1°C
(0to 40) °C 0.13°C
(40 to 100) °C 0.25°C
(100 to 300) °C 0.36 °C
Type T
(-80 to -40) °C 0.21°C
(-40 to -20) °C 0.13°C
(-20to 0) °C 0.1°C
(0to 40) °C 0.13°C
(40 to 100) °C 0.25°C
(100 to 200) °C 0.36 °C
(200 to 300) °C 0.53°C
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Thermodynamic

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type B
(-20to 0) °C 0.15°C
(0to 40) °C 0.17 °C
(40 to 200) °C 0.28 °C
(200 to 300) °C 0.38°C
(300 to 400) °C 0.48 °C
(400 to 650) °C 0.78 °C
(650 to 700) °C 15°C
(700 to 800) °C 1.7°C
(800 to 10 00) °C 1.8°C
(1000to 1 100)°C 1.9°C
(1100 to 1 200) °C 2.1°C
Type E
(-20to 0) °C 0.15°C
0 o
( ig :g ‘1182)) CO:C 8;; og Thermometer Readout with
1.2 Temperature Measuring (100 to 300) °C 0.43°C TSOP&TQDII; Tciﬁ?sca):iss:on
System with Thermocouple (300 to 400) °C 0.5°C Measurerﬁent uiing
Sensor (400 to 650) °C 0.78 °C
(650 to 700) °C 15°C Temperature Soqrces from
(700 to 800) °C 17°C Dry Block Calibrators.
(800 to 1 000) °C 1.8°C
Type J, K, N
(-20to 0) °C 0.15°C
(0to 40) °C 0.17°C
(40 to 100) °C 0.28°C
(100 to 300) °C 0.55°C
(300 to 400) °C 0.72°C
(400 to 650) °C 1.2°C
(650 to 700) °C 1.8°C
(700 to 800) °C 2°C
(800 to 900) °C 2.1°C
(900 to 1 000) °C 2.2°C
(1000 to 1100)°C 2.4°C
(1100 to 1 200) °C 2.6 °C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
TypeR, S
(-20to 0) °C 0.15°C
(0to 40) °C 0.17 °C
(40 to 100) °C 0.28 °C
(100 to 400) °C 0.39°C
(400 to 650) °C 0.43°C Thermometer Readout with
1.2 Temperature Measuring (650 to 700) °C 1.3°C SPRT/PRT Sensors;
System with Thermocouple (700 to 1 100) °C 15°C T-0004-GE: Comparison
(1100to 1 200) °C 1.7°C Measurement using
Sensor
Type T Temperature Sources from
(-20to 0) °C 0.15°C Dry Block Calibrators.
(0 to 40) °C 0.17°C
(40 to 100) °C 0.28°C
(100 to 200) °C 0.39°C
(200 to 300) °C 0.55°C
(300 to 400) °C 0.72°C
(-80 to -40) °C 0.02°C
(-40 to -20) °C 0.017 °C
(-20to 0) °C 0.018 °C
(0 to 40) °C 0.019 °C Thermometer Readout with
1.3 Calibration Liquid Bath (40 to 100) °C 0.02 °C SPRT/PRT;
(100 to 200) °C 0.021°C T-0005-GE: Comparison.
(200 to 300) °C 0.022 °C
(300 to 400) °C 0.024 °C
(400 to 650) °C 0.12°C
(-80 to -40) °C 0.12°C
(-40to -20) °C 0.11°C
(-20 to 40) °C 0.08 °C
(40 to 100) °C 0.1°C Thermometer Readout with
(100 to 200) °C 0.1°C SPRT/PRT/TC,;
1.3 Dry Block Calibrator (200 to 300) °C 0.1°C T-0006-GE: Based on
(300 to 400) °C 0.12°C EURAMET cg-13, Version
(400 to 650) °C 0.14°C 3.0 (02/2015).
(650 to 700) °C 1.3°C
(700 to 1 100) °C 1.4°C
(1100to 1200) °C 1.6 °C
Data Logger with RTD/TC
13 (25 to 50) °C 0.1°C Sensors;
Water Bath (50 to 100) °C 0.12°C T-0014-GE: Based on

ASTM E 715-80.
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Data Logger with RTD/TC
Sensors;
l, 3 0 o 1]
Autoclave (100 to 140) °C 0.42 °C T-0022-GE: Based on BS
2646 Part 5.
-80 to - : ata Logger wit
(-80 to -40) °C 0.3°C Data L ith RTD/TC
1.3 Temperature Controlled (-40to 0) °C 0.22 °C Sensors;
nclosure and Furnace to . - -GE: Based on
Encl dF (0 to 100) °C 0.42 °C T-0011-GE: Based
(100 to 200) °C 0.45 °C TLAS G-20.
Data Logger with TC,
1.3 Temperature Controlled o R ,
Enclosure and Furnace (200 to 300) °C 15°C T-0011-GE: based on
TLAS G-20.
Thermometer Readout
0 o
1.3 Temperature Controlled (é?é%otct)offg())) SC 12 og with TC Sensors;
Enclosure and Furnace (1 100 to 1 200) °C 1.8 oC T-0011-GE:
' Direct Measurement.
(1to 10) %RH 1 %RH Master Dew Point Meter,
o 0 -
el iy | (19029 %2
Controlled Chamber (50 to 80) %RH 0.6 %RH T-0025-GE:
(80 to 98) %RH 0.6 %RH Direct Measurement.
Master Dew Point Meter,
Temperature o o Thermometer Readout with
. (Oto 5.0). c Lo gl PRT, Standard Humidity
1 Relative Humidity ’ oy
Thermo-Hygrograph (20 to 50) %RH 0.8 %RH Meter or Transmitter;
(50 t0 80) %6RH 0.9 %RH Temperature nd umicity
0, 0,
(80 t0.90) %RH 1 %RH Controlled Chambers.
Temperature
- - 0 0
(-4010 -20) °C 0.2°C Master Dew Point Meter,
(-20to 0) °C 0.15°C Th .
o o ermometer Readout with
(0 to 50) °C 0.15°C PRT. S .
o 0 , Standard Humidity
1 (50 to 100) °C 0.2°C b
Thermo-Hygrometer . - Meter or Transmitter;
Relative Humidity ) o
(5 to 20) %RH 0.5 %RH ?0013'65 Cor(;‘pHa“S‘?g. in
(o100 T
(50 to 80) %RH 0.62 %RH '
(80 to 98) %RH 0.72 %RH
Master Dew Point Meter;
! Temperature Dew Point (-16 to -5) °C 0.17 °C T-0013-GE: Comparison in
Meter (-5to 40) °C 0.17°C Temperature and Humidity
Controlled Chambers.
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Temperature o o Master Dew Point Meter,
(-40 to -20) °C 0.22 °C .
o o Thermometer Readout with
(-20to 0) °C 0.17 °C -
o o PRT, Standard Humidity
1 - (0 to 50) °C 0.16 °C .
Temperature and Humidity N o Meter or Transmitter,
. ; . (50 to 100) °C 0.23°C . )
Transmitter with Electrical Relative Humidit Digital Multimeter,
Output Voltage of (0 to 10) V y DC Power Supply;
(5 to 20) %RH O i T-0026-GE: Comparison in
(20 to 50) %RH fe oRH Tem eratur.e and Iri|umidit
(50 to 80) %RH B2 YoRH Ccr))ntrolled Chambers !
(80 to 98) %RH 0.73 %RH '
Temperature Master Dew Point Meter,
(-40 to -20) °C 0.22°C Thermometer Readout with
(-20t0 0) °C 0.17 °C PRT, Standard Humidity
! Temperature and Humidity (0to 50) °C 0.16 °C Meter
Transmitter with Electrical (50 to 100) °C 0.23°C or Transmitter,
Output Current of Relative Humidity Digital Multimeter,
(4 to 20) mA (5 to 20) %RH 0.51 %RH DC Power Supply;
(20 to 50) %RH 0.51 %RH T-0026-GE: Comparison in
(50 to 80) %RH 0.62 %RH Temperature and Humidity
(80 to 98) %RH 0.73 %RH Controlled Chambers.
(401035)°C 03°C with Aluminum Surface
1.2 Temperature Measuring (35 to 100) °C 0.5°C .
! o Block, Surface Calibrator,
System with Surface (100 to 200) °C 0.9°C
o Thermometer Readout
Thermocouple Sensor (200 to 300) °C 1.2°C . .
(300 to 400) °C 18°C with PRT Sensors:,,
' T-0023-GE: Comparison.
Black Body Calibrator
(Cavity),
YIndustrial Type R o Thermometer Readout with
Infrared Thermometer (-301080) °C 0.4°C PRT/TC Sensors;
T-0024-GE

€=1,A=(8to14) um
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(35t0 50) °C 0.6 °C
(50 to 100) °C 0.85°C Black Body Source
(100 to 150) °C 13°C (Flat Plate),
(150 to 200) °C 15°C Thermometer Readout with
YIndustrial Type Infrared (200 to 250) °C 21°C PRT/TC Sensors;
Thermometer (250 to 300) °C 25°C T-0024-GE: Based on IR
(300 to 350) °C 3.3°C Calibration Guide by Fluke
(350 to 400) °C 3.7°C Corporation.
(400 to 450) °C 45°C €=095A=(8t0 14) um
(450 to 500) °C 4.8 °C
(50 to 100) °C 1°C
(100 to 200) °C 1.2°C
(200 to 300) °C 1.3°C
(300 to 400) °C 18°C Dry Block Calibrator with
(400 to 500) °C 2.2°C Black Body Kit and
YIndustrial Type Infrared (500 to 600) °C 2.6°C Thermometer Readout with
Thermometer (600 to 700) °C 3.3°C PRT/TC Sensors;
(700 to 800) °C 3.9°C T-0024-GE.
(800 to 900) °C 39°C €=0.99,A=(8to 14) um
(900 to 1 000) °C 4.2°C
(1000to 1100) °C 4.4°C
(1100to 1200) °C 4.6 °C
(-30to 0) °C 0.85°C
(0to 30) °C 0.85°C
(30 to 100) °C 1°C
1 i (100 to 200) °C 14°C Reference Radiation
B'aCkb(‘l’gyczﬁi'f‘;t'gP Souree (500 to 300) °C 14°C Thermometer;
Blackbody Calibrz;ltor) (300 to 400) °C 16°C Transfer Method,
(400 to 500) °C 1.9°C T-0030-GE;
(500 to 600) °C 2.2°C €=1(0.951t00.999),
(600 to 700) °C 2.6°C L= (8to 14) um
(700 to 800) °C 29°C
(800 to 900) °C 35°C
(900 to 1 000) °C 4°C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
16 . . . Digital Tachometer,
Centrifuge/Stirrer/ Rotation | g4, 56 10y rpm 0.016 % of reading CH-0009-GE:

Speed of Instrument

Direct Measurement.

1 Oscilloscope Calibrator —

Keysight 53132A, Opt.010
Universal Counter;

AC Square Wave Frequency | 10 HZt010kHz L z/Hz E-OSC-G-0001-GE: Based
on Manufacturer Manual.
Keysight 53132A, Opt.010
1 Oscilloscope Calibrator — Universal Counter;
Edge Frequency 1 kHzt0 10 Midd py nHz/Hz E-OSC-G-0001-GE: Based
on Manufacturer Manual.
100 kHz 34 pHz HP 58503A
1 MHz 0.34 mHz GPS and Rubidium
! Frequency — Source 5 MHz 1.7 mHz Frequency Standard,
10 MHz 3.4 mHz E-TMF-M-0001-GE:
Direct Measurement.
Signal and Function
Generators with External
Time Base Lock from
HP 58503A
! Frequency — Source 10 mHz to 40 GHz 0.34 nHz/Hz GPS Receiver and
Rubidium Frequency
Standard;
E-TMF-M-0001-GE:
Direct Measurement.
10 mHz to 100 kHz 25 pHz/Hz Signal and Function
100 kHz to 4 GHz 0.18 pHz/Hz Generators with
! Frequency — Source (4 to 20) GHz 0.12 pHz/Hz Internal Time Base;
(20 to 26.5) GHz 0.3 uHz/Hz E-TMF-M-0001-GE:
(26.5 to 40) GHz 0.12 pHz/Hz Direct Measurement.

AC Frequency — Source

10 mV to 1 000 V
(510 120) Hz
120 Hz to 1.2 kHz
(1.2t0 12) kHz
(12 to 120) kHz
120 kHz to 1.2 MHz
(1.2t0 2) MHz

2 UHz/Hz + 0.6 mHz
2 UHz/Hz + 1 mHz

2 WHz/Hz + 10 mHz
2 WHz/Hz + 0.1 Hz
2 yHz/Hz + 1 Hz
2 UHz/Hz + 1 Hz

Fluke 57xxA,
Fluke 55xxA
Multiproduct Calibrators;
E-TMF-M-0002-GE:
Direct Measurement.

This Scope of Accreditation, version 012, was last updated on 12 December 2025 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
10 mV to 1 000 V
(5to 120) Hz 2 WHz/Hz + 0.6 mHz Fluke 5560A

AC Frequency — Source

120 Hz to 1.2 kHz
(1.2t0 12) kHz
(12 to 120) kHz

120 kHz to 1.2 MHz
(1.2to 2) MHz

2 WHz/Hz + 1 mHz

2 UHz/Hz + 10 mHz
2 WHz/Hz + 0.1 Hz
2 WHz/Hz + 1 Hz
2 UHz/Hz + 1 Hz

Multiproduct Calibrator;
E-TMF-M-0002-GE:
Direct Measurement.

Universal and Microwave
Counters with External
Time Base Lock from

I Frequency — Measure 0.1 Hz to 3 GHz 0.35 nHz/Hz _H_P 58503A
(3 to 40) GHz 0.4 nHz/Hz Rubidium Frequency
Standard;
E-TMF-G-0001-GE:
Direct Measurement.
Universal and Microwave
! Frequency — Measure O'é ';'Z 4t8 3G?—|HZ 24 % nl-l_l|z//I-|_||z Intgz:?${;zvggse;
(3 to 4G -© HRzinz E-TMF-G-01-GE:
Direct Measurement.
100 mV to 1 000 V
(1to 10) Hz 0.58 mHz/Hz

L AC Voltage Frequency —
Measure

(10 to 195) Hz
195 Hz to 1.95 kHz
(1.95t0 19.5) kHz
(19.5to0 195) kHz
195 kHz to 1 MHz

10 uHz/Hz + 0.3 mHz
10 uHz/Hz + 3 mHz
10 uHz/Hz + 30 mHz
10 uHz/Hz + 0.3 Hz
10 uHz/Hz + 3 Hz

Fluke 8508A,
Agilent 3458A
8.5 Digit Multimeters;
E-TMF-G-0003-GE:
Direct Measurement.

(1 to 10) MHz 0.12 mHz/Hz
HP 53132A
Universal Counter,
HP 33250A
. . Function Generator;
* Stopwatch/Timer — With 24 hr 50 ms E-TMF-M-0005-GE:

Human Interaction

Direct Comparison and
Totalize Methods, based on
NIST Practice Guide,
Special Publication 960-12.
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Time and Frequency

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Measurement (+/-)

Range

Seiko QT2100,
Quartz Tester;
E-TMF-M-0007-GE:
Direct Measurement using
Time Base Method, based
on NIST Practice Guide,
special publication 960-12.

! Stopwatch/Timer — Without

Human Interaction 24 fr

13 ms/d

1610 Tachometer — Contact
and Non-contact Types
Revolution

Surface Speed

(5t0 99 999) rpm

(0.05 to 3 810) m/min
(0.4 to 12 500) ft/min

(0.13to 4 167) yd/min
(5 t0 99 999) in/min

0.000 24 % of reading

0.000 24 % of reading
0.000 24 % of reading
0.000 24 % of reading
0.000 24 % of reading

Agilent 33220A,
Agilent 33250A
Function Generators;
E-TMF-M-0006-GE:
Direct Measurement.

! Surface Speed/Conveyor
Speed — Measure

(0.05 to 99.99) m/min
(100 to 1 999.9) m/min
(0.2 t0 999.9) ft/min
(1000 to 6 560) ft/min

0.058 % of reading + 30 mm/min
0.058 % of reading + 0.3 m/min
0.058 % of reading + 0.3 ft/min

0.058 % of reading + 3 ft/min

Digital Tachometer;
E-TMF-G-0008-GE:
Direct Measurement.

(30 t0 999.99) fpm 0.002 fpm HP 53132A
16 Stroboscope (1 000 to 9 999.9) fpm 0.02 fpm Universal Counter;
(10 000 to 99 999) fpm 0.2 fpm E-TMF-G-0007-GE:
(100 000 to 300 000) fpm 0.5 fpm Direct Measurement.
1 Waveform Characteristics
— Measure
Waveform Period 10 psto 4.44 ns 0.12 % of reading + 6.2 ps

4.44 ns to 500 ps
500 ps to 20 ms
(20 to 50) ms
(50 to 100) ms
(100 to 200) ms
(200 to 500) ms
500mstols
(1to2)s
(2to5)s
(5t010) s
(10to 50) s

0.35 ns/s
0.43 ns/s
0.47 ns/s
0.62 ns/s
0.83 ns/s
1.5 ns/s
2.6 ns/s
4.7 nsls
11 ns/s
22 nsls
0.012 % of reading

Universal Counter,

GPS Receiver or Rubidium

Frequency Standard,
Digital Communication
Analyzer,
Digitizing Oscilloscope;
E-TMF-G-0009-GE:
Direct Measurement.
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Time and Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
1 Waveform Characteristics
— Measure
Pulse Width 10 ps to 500 ns 0.12 % of reading + 6.2 ps
500 nsto 1 ps 0.72 ms/s
(1to 2) ps 0.36 ms/s
(2t0 5) ps 0.15 ms/s
(510 10) ps 72 psl/s
(10 to 20) ps 36 ps/s
(20 to 50) ps 15 ps/s
(50 to 100) ps 7.2 usls Universal Counter,
(100 to 200) ps 3.6 us/s GPS Receiver or Rubidium
(200 to 500) ps 1.5 ps/s Frequency Standard,
500 ps to 1 ms 0.72 psl/s Digital Communication
(1to2) ms 0.36 ps/s Analyzer,
(2to5) ms 0.15 ps/s Digitizing Oscilloscope;
(5to 10) ms 72 ns/s E-TMF-G-0009-GE:
(10 to 20) ms 37 ns/s Direct Measurement.
(20 to 50) ms 15 ns/s
(50 to 100) ms 7.6 ns/s
(100 to 200) ms 3.9 ns/s
(200 to 500) ms 1.8 ns/s
500 mstols 1.1 ns/s
(1to2)s 1.2 ns/s
(2to5)s 0.66 ns/s
(5t010)s 0.49 ns/s
(10to 50) s 0.012 % of reading
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jéraggior
1 Waveform Characteristics
— Measure
Rise/Fall Time — (20 to 20) ps 6.2 ps
(10 to 90) % Threshold Levels (20 to 50) ps 6.3 ps
(50 to 100) ps 6.3 ps
(100 to 200) ps 6.4 ps
(200 to 500) ps 6.8 ps
500 psto1ns 7.4 ps
(1to2)ns 8.6 ps
(2to5) ns 12 ps
(5to0 10) ns 18 ps
(10 to 20) ns 30 ps
(20 to 50) ns 66 ps
(50 to 100) ns 0.13 ns
(100 1Bl iRe VS Universal Counter
(5288 :\2 ,[5(?2);: Ooégﬁnr?s GPS Receiver or Rubidium
(1t02) s 0' 48 s I_:rf_equency Stan_darq,
(210 5) s 0:84 A Digital Communication
(5 to 10) ps 1.4 ns - _Analyzglrl, .
(10 to 20) s 2.6 s D:g'mgggg‘gogsé%‘?e’
(gzootE)OlSOog) ‘LSS 222 :SS Direct Measurement-.
(100 to 200) ps 24 ns
(200 to 500) ps 60 ns
500 ps to 1 ms 0.12 ps

Duty Cycle -
(0 to 100) % Duty Cycle

(0.1 to 100) Hz
100 Hz to 1 kHz
(1to 10) kHz
(10 to 100) kHz
100 kHz to 1 MHz
(1to 2) MHz
(2 to 20) MHz
(20 to 50) MHz
(50 to 100) MHz

0.000 12 % Duty Cycle
0.000 18 % Duty Cycle
0.001 7 % Duty Cycle
0.008 9 % Duty Cycle
0.038 % Duty Cycle
0.056 % Duty Cycle
0.12 % Duty Cycle
0.14 % Duty Cycle
0.16 % Duty Cycle
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 Waveform Characteristics
— Measure

Phase —
(-180 to 180)° (0.1 to 100) Hz 0.04°
or (0 to 360)° 100 Hz to 1 kHz 0.05°
(1 to 10) kHz 0.06°
(10 to 100) kHz 0.1°
(100 to 200) kHz 0.15°
(200 to 400) kHz 0.3°
(400 to 600) kHz 0.44°
(600 to 800) kHz 0.6°
800 kHz to 1 MHz 0.73°
(1to 2) MHz 1.5°
(2to 4) MHz 3°
(4 to 6) MHz 4.4°
(6 to 8) MHz 6°
(8 0 10)iiblz i Universal Counter,
. GPS Receiver or Rubidium
tooee o2
(50 to 100) ps 6.3 ps Digital Communication
(100 to 200) ps 6.4 ps Dicit _A”a'yz?lrl' .
(200 to 500) ps 6.8 ps E'?ﬁr;gg%‘gogsgé?e’
500 psto 1 ns 7.4 ps e
(110 2) ns 8.6 ps Direct Measurement.
(2to5) ns 12 ps
(5t0 10) ns 20 ps
(10 to 20) ns 32 ps
(20 to 50) ns 66 ps
(50 to 100) ns 0.17 ns
(100 to 200) ns 0.26 ns
(200 to 500) ns 0.3 ns
500 nsto 1 us 0.74 ns
(1to2) ps 0.86 ns
(2to5) ps 1.2ns
(510 10) ps 7ns
(10 to 20) ps 8.2 ns
(20 to 50) ps 12 ns
(50 to 100) us 70 ns
(100 to 200) ps 82 ns
(200 to 500) ps 0.12 us
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Expanded Uncertainty of

Reference Standard,

Overshoot, Under-shoot, and

Pre-shoot

Amplitude

(0.1 to 1) % of Amplitude
(1 to 5) % of Amplitude
(5 to 10) % of Amplitude
(10 to 20) % of Amplitude
(20 to 30) % of Amplitude

UptolGHz
Up to 80 mVp-p
(80 to 160) mVp-p
(160 to 400) mVp-p
(400 to 800) mVp-p
800 mVp-p to 1.6 Vp-p
(1.6 t0 4) Vp-p
(4 to 8) Vp-p
(8 to 16) Vp-p
(16 to 40) Vp-p
(40 to 80) Vp-p
(1 to 40) GHz
Up to 80 mVp-p
(80 to 160) mVp-p
(160 to 400) mVp-p
(400 to 800) mVp-p

0.053 % of Amplitude
0.24 % of Amplitude
0.48 % of Amplitude
0.96 % of Amplitude

1.5 % of Amplitude

2.5 % of reading + 0.12 mV
2.5 % of reading + 0.24 mV
2.5 % of reading + 0.61 mV
2.5 % of reading + 1.2 mV
2.5 % of reading + 2.4 mV
2.5 % of reading + 6 mV
2.5 % of reading + 12 mV
2.5 % of reading + 24 mV
2.5 % of reading + 60 mV
2.5 % of reading + 0.12 V

4.2 % of reading + 0.55 mV
4.2 % of reading + 0.6 mV
4.2 % of reading + 0.82 mV
4.2 % of reading + 1.4 mV

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 Waveform Characteristics
— Measure
A Time 500 ps to 1 ms 0.7 ps
(1to2) ms 0.82 ps
(2to 5) ms 1.2 ys
(5to 10) ms 7 s
(10 to 20) ms 8.2 us
(20 to 50) ms 12 s
(50 to 100) ms 70 ps
(100 to 200) ms 82 s
(200 to 500) ms 0.12 ms
500 mstols 0.7 ms
(1to2)s 0.82 ms
(2to5)s 1.2ms
(5t010) s 7 ms
(10to 20) s 8.2ms
(20to 50) s 12 ms

Universal Counter,
GPS Reciever or Rubidium
Frequency Standard,
Digital Communication
Analyzer,
Digitizing Oscilloscope;
E-TMF-G-0009-GE:
Direct Measurement.
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DIMENSIONAL MEASUREMENT

Specific Tests and / or

Expanded Uncertainty of

Reference Standard,

Properties Measured Range Measurement (+/-) MEthO.d and/or
Equipment
Jigs, Fixtures, Molds, Dies or
Dimension of an Object
Single Axis Length Up to 25 mm 0.2 um
(25 to 50) mm i Universal Length
((7550,[2017053)%”;] 8'45‘ ﬁ $ Measuring Machine
’ (Mechanical Contact
(100 to 125) mm 0.7 um Measurement)
(125 to 150) roug 0.8 pm utilized as the Reference
(150 to 175) mm 0.9 um per D-0066-GE:
888 :g gggg mm 1%2“ ;?n Direct Measurement.
(250 to 300) mm 1.4 um
(300 to 400) mm 1.8 um
(400 to 500) mm 2.2 um
Jigs, Fixtures, Molds, Dies or Scale Calibrator
Dimension of an Object (Vision Measurement)
Single Axis Length Up to 300 mm 50 um utilized as the Reference
(300 to 1 000) mm 70 um per D-0066-GE:
Direct Measurement.
1Jigs, Fixtures, Molds, Dies Linear Scale with
or Dimension of an Object Digital Reading
Single Axis Length Up to 600 mm 5um (Vision Measurement)
(600 to 1 000) mm 6 um utilized as the Reference
per D-0066-GE:
Direct Measurement.
1Jigs, Fixtures, Molds, Dies
or Dimension of an Object Dimensional Hand Tools
Single Axis Length Up to 20 mm 0.3 um .
(Mechanical Contact
(20 to 25) mm 0.4 um Measurement)
(25 to 50) mm L.1um utilized as the Reference
(50 to 75) mm 1.2 um oer D-0066-GE:
((17050t;)0160008)r:1rnm ég Err: Direct Measurement.
(600 to 1 000) mm 50 ym
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DIMENSIONAL MEASUREMENT

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Jigs, Fixtures, Molds, Dies or
Dimension of an Object
Single Axis Length Up to 25 mm 0.2 um
(25 to 50) mm 0.3 um .
(50 to 75) mm 0.4 um Universal Length
Measuring Machine
(75 to 100) mm 0.5 um .
(Mechanical Contact
(100 to 125) mm 0.7 um
(125 to 150) mm 0.8 um __Measurement)
' utilized as the Reference
(150 to 175) mm 0.9 um er D-0066-GE:
(100t 28N 1.0pm Di?ect Measuremént
(200 to 250) mm 1.2 um '
(250 to 300) mm 1.4 um
(300 to 400) mm 1.8 um
(400 to 500) mm 2.2 um
Jigs, Fixtures, Molds, Dies or Scale Calibrator
Dimension of an Object (Vision Measurement)
Single Axis Length Up to 300 mm 50 um utilized as the Reference
(300 to 1 000) mm 70 um per D-0066-GE:
Direct Measurement.
LJigs, Fixtures, Molds, Dies Linear Scale with
or Dimension of an Object Digital Reading
Single Axis Length Up to 600 mm 5um (Vision Measurement)
(600 to 1 000) mm 6 um utilized as the Reference
per D-0066-GE:
Direct Measurement.
1Jigs, Fixtures, Molds, Dies
or Dimension of an Object Dimensional Hand Tools
Single Axis Length Up to 20 mm 0.3 um .
(Mechanical Contact
(20 to 25) mm 0.4 um
Measurement)
(25 to 50) mm 1.1um -
utilized as the Reference
(50 to 75) mm 1.2 um _
per D-0066-GE:
(75 to 100) mm 1.3 um Direct Measurement
(100 to 600) mm 30 pm '
(600 to 1 000) mm 50 ym
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Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and
reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a
coverage factor of 2 (k=2), corresponding to a confidence level of approximately 95%.

Notes:

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

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

The effect of the inhomogeneity of the thermocouple wires is included in the uncertainty of measurement.

The effects of the Unit Under Calibration characteristics (uniformity and stability are included in the uncertainty of measurement.

Hydrometer unit of measure g/cm3 equivalent to specific gravity or relative density.

Unitless linear measure.

rpm = revolutions per minute; fpm = flashes per minute; GU = Gloss Unit; L = measurement length in km; THD = Total Harmonic Distortion; DL = diagonal

length.

7. Zero reading is achieved by shorting the input terminals using a low-thermal shorting plug (for DC Voltage and DC Resistance) and the input terminal openings (for DC
Current); Due to space, % R = percent of Reflectance.

8. Unit of magnetic flux is Weber (Whb), that linking a circuit of one turn, would produce in it an electromotive force of 1 Volt if it were reduced to zero at a uniform
rate in 1 second. Therefore, IWb =1 V-s.

9. Pe =Positive or negative excess pressure relative to the prevailing atmospheric pressure.

10. The CMC presented here does not include the resolution of the unit under test. 0.58R will be applied to the Measurement Uncertainty on the Calibration Certificate
(where R = resolution of the unit under test).

11. The numbers presented here are approximate values. The certified values will be reported on the calibration certificate issued to the customer along with the appropriate
Measurement Uncertainty (MU).

12. The CMC for scales and balances is highly dependent upon the resolution of the unit under test. The CMC presented here does not include the resolution of the unit
under test. The resolution will be included in the reported measurement uncertainty at the time of calibration.

ok wDN

N

Jason Stine, Vice President
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