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CERTIFICATE OF ACCREDITATION 


ANSI-ASQ National Accreditation Board/ACLASS 
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044 


This is to certify that 


Apex Metrology Solutions 
3020 Congressional Pkwy, Suite G 


Fort Wayne, IN 46808 


has been assessed by ACLASS 


and meets the requirements of international standard 


ISO/IEC 17025:2005 


while demonstrating technical competence in the field(s) of 


TESTING 


Refer to the accompanying Scope(s) of Accreditation for information regarding the 


types of tests to which this accreditation applies. 
 


 


  AT-1770 


        Certificate Number 


 
        ACLASS Approval 


 
Certificate Valid:  03/25/2013-03/25/2015 


Version No. 002           Issued: 02/17/2014 


                         


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.  This 


accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality 


management system (refer to joint ISO-ILAC-IAF Communiqué dated January 2009). 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 


Apex Metrology Solutions 
3020 Congressional Pkwy, Suite G, Fort Wayne, IN  46808-4422 


Walt Maurer    Phone: 260-969-8424 
wmaurer@apexmetrologysolutions.com   www.apexmetrologysolutions.com 


TESTING 


Valid to:  March 25, 2017   Certificate Number:  AT-1770 


I.  Dimensional Inspection / Measurement 


PARAMETER / 
EQUIPMENT RANGE 


CALIBRATION 
AND 


MEASUREMENT 
CPAPABILITY 


(EXPRESSED AS 
UNCERTAINTY 


(±) 


REFERENCE 
STANDARD OR 


EQUIPMENT 
METHOD(S) 


Dimensional Inspection 
X Axis- Up to 40 in 
Y Axis- Up to 63 in 
Z Axis- Up to 34 in 


(114 + 11L) µin Automated 
CMM 


Customer Specific  
and 


INS003 – ASME Y14.5-
2009 GD&T 


Dimensional Inspection 
X Axis- Up to 16 in 
Y Axis- Up to 16 in 
Z Axis- Up to 6 in 


(78.6 + 8L) µin 
(141.6 + 4L) µin 


Automated 
Vision System 


Dimensional Inspection Up to 8 in 734.3 µin Caliper 


Dimensional Inspection Up to 1 in 101.7 µin Micrometer 


Notes: 
1. Calibration and Measurement Capabilities (Expanded Uncertainty) are based on approximately a 95% confidence 


interval, using a coverage of k=2 
2. The use of (L) signifies an expression of Length in inches. 
3. This scope is formatted as part of a single document including the Certificate of Accreditation No. AT-1770 


 


 
_________________________ 


Vice President 



http://www.anab.org/
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United States Department of Commerce
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


CALIBRATION LABORATORIES


Wilmington, MA


NVLAP LAB CODE:  200915-0


Transcat - Boston


is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
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 January 2009).


2014-10-01 through 2015-09-30


Effective dates For the National Institute of Standards and Technology


NVLAP-01C (REV. 2009-01-28)








 


National Voluntary 
Laboratory Accreditation Program 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 
 


Transcat - Boston 
230 Ballardvale 


Wilmington, MA 01887 
Mr. Michael Sublett 


Phone: 978-988-3911  Fax: 978-988-3973 
E-mail: msublett@transcat.com 


URL: www.transcat.com 


Parameter(s) of Accreditation 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Thermodynamic 


 
 
This laboratory is compliant to ANSI/NCSL Z540-1-1994; 


Part 1. (NVLAP Code: 20/A01)
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,9 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angle 0° to 75° 140” Sine Bar 


 90° 79” Granite Square 
    
LENGTH & DIAMETER; STEP GAGES (20/D05) 


Micrometers & Calipers – 
Outside, Inside, Depth 0.01 in to 24 in 22 µin + 6.6L µin Comparison to Gage Blocks 
Field calibrations Available Note 4    
    
Anvil Flatness    
Field calibrations Available Note 4 0 in to 1 in 5.0 µin Optical Flats 
    
Anvil Parallelism    
Field calibrations Available Note 4 0 in to 1 in 16 µin Optical Flats 
    
Digital & Dial Indicators 0 in to 2 in 17 µin Gage Blocks/Surface Plate 
Field calibrations Available Note 4 2 in to 6 in 7 µin + 7.5L µin  


    
Single Axis - Outside 0 in to 10 in 12 µin + 3.2L µin Horizontal Comparator 


    
Height Measuring Equipment 0 in to 4 in 46 µin + 2.5L µin Gage Blocks/Surface Plate 


 4 in to 24 in 25 µin + 7.7L µin  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,9 Remarks 
Parallelism & Straightness 0 in to 36 in 61 µin Gage Amp/Surface Plate 


    
SPHERICAL DIAMETER; PLUG and RING GAGES (20/D11) 
Plain Plug & Ring Gages 0 in to 4 in 12 µin + 4L µin Horizontal Comparator 
    
THREADED PLUG and RING GAGES (20/D14) 
Plug Gage     


Major Diameter 0 in to 4 in 12 µin + 4L  Horizontal Comparator 
Pitch Diameter  83 µin  


Ring Gage    
Inner Pitch Diameter 0 in to 4 in 140 µin Horizontal Comparator 


 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC RESISTORS and CURRENT (20/E02) 


AC Current Measuring 
Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.031 % + 16 nA Fluke 5700A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  
  40 Hz to 1 kHz 0.015 % + 8 nA  
  1 kHz to 5 kHz 0.03 % + 12 nA  


  5 kHz to 10 kHz 0.11 % + 65 nA  
     


 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.014 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 110 nA  
  5 kHz to 10 kHz 0.11 % + 650 nA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 µA  
  20 Hz to 40 Hz 0.019 % + 0.35 µA  
  40 Hz to 1 kHz 0.014 % + 0.35 µA  
  1 kHz to 5 kHz 0.021 % + 0.55 µA  
  5 kHz to 10 kHz 0.11 % + 5.0 µA  


Transcat_Boston_Scope_Expires_20150930
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4.0 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz to 1 kHz 0.014 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA  
  1 kHz to 5 kHz 0.046 % + 80 µA  
  5 kHz to 10 kHz 0.70 % + 0.16 mA  
     
 2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 0.17 mA Fluke 5700A w/5725A 
  1 kHz to 5 kHz 0.096 % + 0.38 mA  
  5 kHz to 10 kHz 0.36 % + 0.75 mA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.11 % + 3.9 mA  
  100 Hz to 1 kHz 0.14 % + 3.9 mA  
  1 kHz to 5 kHz 2.7 % + 3.9 mA  


Extended Frequency Ranges     
Field calibrations Available Note 4 29 µA to  330 µA 10 kHz to 30 kHz 1.5 % + 0.31 µA Fluke 5520A 


 0.33 mA to  3.3 mA 10 kHz to 30 kHz 0.92 % + 0.47 µA  
 3.3 mA to  33 mA 10 kHz to 30 kHz 0.37 % + 3.1 µA  


 33 mA to  330 mA 10 kHz to 30 kHz 0.37 % + 0.16 mA  
Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.35 % + 0.25 A 


Fluke 5520A 
w/5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.94 % + 0.05 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.34 % + 0.13 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.2 % + 0.23 A  


Clamp-on Ammeter 
Non- Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.60 % + 0.29 A 


Fluke 5520A 
w/5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 1.0 % + 0.29 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.57 % + 1.0 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.3 % + 1.1 A  
     


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA Agilent 3458A opt 002 
Field calibrations Available Note 4  20 Hz to 45 Hz 0.18 % + 35 nA  


  45 Hz to 100 Hz 0.072 % + 35 nA  


Transcat_Boston_Scope_Expires_20150930
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  0.1 kHz to 5 kHz 0.072 % + 35 nA  
     
 0.1 mA to 1 mA 10 Hz to 20 Hz 0.46 % + 0.23 µA  
  20 Hz to 45 Hz 0.17 % + 0.23 µA  
  45 Hz to 100 Hz 0.07 % + 0.23 µA  
  0.1 kHz to 5 kHz 0.038 % +0.23 µA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 µA  


  20 Hz to 45 Hz 0.17 % + 2.3 µA  
  45 Hz to 100 Hz 0.07 % + 2.3 µA  
  0.1 kHz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.07 % + 23 µA  
  0.1 kHz to 5 kHz 0.037 % + 23 µA  
     
 0.1 A to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA  
  20 Hz to 45 Hz 0.19 % + 0.23 mA  
  45 Hz to 100 Hz 0.096 % + 0.23 mA  
  0.1 kHz to 5 kHz 0.12 % + 0.23 mA  
     
 1 to 3 A 40 Hz to 1 kHz 0.18 % + 2.1 mA Agilent 34401A 
  1 kHz to 5 kHz 0.20 % + 2.1 mA  


 3 to 30 A 40 Hz to 1 kHz 0.35 % + 2.3 mA 
Agilent 34330A 
w/3458A 


  1 kHz to 5 kHz 5.8 % + 2.3 mA  
     


AC Resistance– Measure 0 Ω to 6.25 Ω 1 kHz 0.7 % + 0.01 Ω Gen Rad 1689-9700 
Field calibrations Available Note 4 6.25 Ω to 100 kΩ  0.024 % + 0.01 Ω  
 100 kΩ to 410 kΩ  0.3 % + 0.01 Ω  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE (20/E05) 


Measuring Equipment and 
Measure 0 Ω to 10 Ω 19 µΩ/Ω + 58 µΩ HP3458A w/Decade Resistor 
Field calibrations Available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  


 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 13 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 0.12 kΩ  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    


Measuring Equipment 333 µΩ 0.12 % Guildline 9711A 
Field calibrations Available Note 4 1 mΩ 590 µΩ/Ω  
 10 mΩ 140 µΩ/Ω  
 100 mΩ 120 µΩ/Ω  
 1 Ω 120 µΩ/Ω  
 10 Ω 120 µΩ/Ω  


DC Current – Measuring 
Equipment 1 A to 11 A 0.04 % + 0.48 mA 


Fluke 5700A 
w/5725A Fluke 5520A 


Field calibrations Available Note 4 11 A to 20.5 A 0.10 % + 0.58 mA  
    


DC Current – Measure  & 
Measuring Equipment 0 to 100 µA 26 µA/A + 0.9 nA HP 3458A with current source 
Field calibrations Available Note 4 0.1 mA to 1 mA 26 µA/A + 5.8 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  


 10 mA to 100 mA 43 µA/A + 0.58 µA  
 0.1 A to 1 A 0.013 % + 12 µA  
    


DC Current – Measure   0 to 10 µA 130 µA/A + 58 pA Guildline 9711A w/HP 3458A 
Field calibrations Available Note 4 10 µA to 100 µA 120 µA/A + 580 pA  
 100 µA to 1 mA 120 µA/A + 5.8 nA  
 1 mA to 10 mA 120 µA/A + 58 nA  
 10 mA to 100 mA 120 µA/A + 580 nA  
 100 mA to 1 A 120 µA/A + 5.8 µA  
 1 A to 10 A 140 µA/A + 58 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 10 A to 100 A 590 µA/A + 580 µA  
 100 A to 300 A 0.12 % + 0.0017 A  
 300 A to 1000 A 0.12 % + 0.0058 A Meterman 1000-100 w/3458A 
Clamp-on Ammeter 
Non-Toroidal Type 20 A to 150 A 0.51 % + 0.14 A Fluke 5520A w/ 5500A/Coil 
Field calibrations Available Note 4 150 A to 1000 A 0.51 % + 0.50 A  
    
DC VOLTAGE (20/E06) 


DC Voltage – Measure 1 kV to 2 kV 0.047 % + 0.40 V Vitrek 4600A 
Field calibrations Available Note 4 2 kV to 20 kV 0.047 % + 4.0 V  
    
Measuring Equipment    
Field calibrations Available Note 4 220 V to 1.1 kV 7.6 µV/V + 0.40 mV Fluke 5700A w/5725A 


    
Measuring Equipment & 
Measure 0 mV to 100 mV 7.1 µV/V + 0.58 µV 3458A Opt 002 w/5700A 
Field calibrations Available Note 4 0.1 V to 1 V 5.0 µV/V + 0.58 µV  
 1 V to 10 V 5.1 µV/V + 0.58 µV  


 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 0.12 mV  
 500 V to 800 V 16 µV/V + 0.12 mV  
 800 V to 1 kV 21 µV/V + 0.12 mV  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
LF AC VOLTAGE (20/E09) 


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 µV Agilent 3458A opt 002 
Field calibrations Available Note 4  40 Hz to 1 kHz 0.028 % + 1.2 µV  


  1 kHz to 20 kHz 0.038 % + 1.2 µV  
  20 kHz to 50 kHz 0.15 % + 1.2 µV  
  50 kHz to 100 kHz 0.59 % + 1.2 µV  
  100 kHz to 300 kHz 4.6 % + 2.3 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 µV  
  40 Hz to 1 kHz 0.0095 % + 2.3 µV  


  1 kHz to 20 kHz 0.017 % + 2.3 µV  
  20 kHz to 50 kHz 0.037 % + 2.3 µV  
  50 kHz to 100 kHz 0.093 % + 2.3 µV  
  100 kHz to 300 kHz 0.36 % + 12 µV  
  300 kHz to 1 MHz 1.2 % + 12 µV  


     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 µV  
  40 Hz to 1 kHz 0.0095 % + 23 µV  
  1 kHz to 20 kHz 0.017 % + 23 µV  
  20 kHz to 50 kHz 0.036 % + 23 µV  
  50 kHz to 100 kHz 0.093 % + 23 µV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  
  300 kHz to 1 MHz 1.2 % + 0.12 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  50 kHz to 100 kHz 0.35 % + 23 mV  
     
 1 kV to 2 kV 20 Hz to 100 Hz 0.11 % + 2.3 V Vitrek 4600A 
  100 Hz to 400 Hz 0.47 % + 4.6 V  
 2 kV to 20 kV 20 Hz to 100 Hz 0.52 % + 23 V  
     
 0 mV to 1 mV 100 kHz to 1 MHz 2.0 % + 2.4 µV R&S URE3 
  1 MHz to 3 MHz 3.8 % + 2.4 µV  
  3 MHz to 10 MHz 10 % + 2.4 µV  
  10 MHz to 20 MHz 25 % + 2.4 µV  
     
 1 mV to 3 mV 100 kHz to 1 MHz 1.0 % + 2 µV  
  1 MHz to 3 MHz 3.8 % + 2 µV  
  3 MHz to 10 MHz 11 % + 2 µV  
  10 MHz to 20 MHz 25 % + 2 µV  
     
 3 mV to 100 mV 100 kHz to 1 MHz 0.98 % + 3 µV  
  1 MHz to 10 MHz 1.9 % + 3 µV  
  3 MHz to 10 MHz 3.2 % + 3 µV  
  10 MHz to 20 MHz 7.6 % + 3 µV  
  20 MHz to 30 MHz  16 % + 3 µV  


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4.0 µV Fluke 5700A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.10 % + 4.0 µV  
  40 Hz to 20 kHz 0.078 % + 4.0 µV  


  20 kHz to 50 kHz 0.13 % + 4.0 µV  
  50 kHz to 100 kHz 0.17 % + 5 µV  
  100 kHz to 300 kHz 0.33 % + 10 µV  
  300 kHz to 500 kHz 0.47 % + 20 µV  
  500 kHz to 1 MHz 0.58 % + 20 µV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.042 % + 4 µV  
  20 Hz to 40 Hz 0.03 % + 4 µV  
  40 Hz to 20 kHz 0.014 % + 4 µV  
  20 kHz to 50 kHz 0.03 % + 4 µV  
  50 kHz to 100 kHz 0.058 % + 5 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz 0.12 % + 10 µV  
  300 kHz to 500 kHz 0.16 % + 20 µV  
  500 kHz to 1 MHz 0.27 % + 20 µV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 µV  
  20 Hz to 40 Hz 0.011 % + 7.0 µV  
  40 Hz to 20 kHz 0.0085 % + 7.0 µV  
  20 kHz to 50 kHz 0.021 % + 7.0 µV  
  50 kHz to 100 kHz 0.047 % + 17 µV  
  100 kHz to 300 kHz 0.091 % + 20 µV  
  300 kHz to 500 kHz 0.14 % + 25 µV  
  500 kHz to 1 MHz 0.28 % + 45 µV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.027 % + 40 µV  
  20 Hz to 40 Hz 0.01 % + 15 µV  
  40 Hz to 20 kHz 0.0048 % + 8.0 µV  
  20 kHz to 50 kHz 0.008 % + 10 µV  
  50 kHz to 100 kHz 0.012 % + 30 µV  
  100 kHz to 300 kHz 0.043 % + 0.08 mV  
  300 kHz to 500 kHz 0.10 % + 0.2 mV  
  500 kHz to 1 MHz 0.18 % + 0.3 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.40 mV  
  20 Hz to 40 Hz 0.010 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 50 µV  
  20 kHz to 50 kHz 0.0083 % + 0.1 mV  
  50 kHz to 100 kHz 0.012 % + 0.2 mV  
  100 kHz to 300 kHz 0.030 % + 0.6 mV  
  300 kHz to 500 kHz 0.10 % + 2.0 mV  
  500 kHz to 1 MHz 0.17 % + 3.2 mV  
     
 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4.0 mV  
  20 Hz to 40 Hz 0.010 % + 1.5 mV  
  40 Hz to 20 kHz 0.0056 % + 0.60 mV  
  20 kHz to 50 kHz 0.0093 % + 1.0 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz 0.09 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.8 % + 80 mV  
     
 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV Fluke 5700A w/ 5725A 
  50 kHz to 100 kHz 0.23 % + 45 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4.0 mV  
  1 kHz to 20 kHz 0.017 % + 6.0 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  
     


LF CAPACITANCE (20/E10) 
Capacitance Measure 1 pF to 10 pF 1 kHz 0.47 % + 0.05 pF GenRad 1689-9700 
Field calibrations Available Note 4 10 pF to 100 pF 1 kHz 0.058 % + 0.05 pF  


 100 pF to 1 μF 1 kHz 0.024 % + 0.05 pF  
 1 μF to 100 μF 1 kHz 0.035 %  
 100 μF to 1 mF 1 kHz 0.24 %  
     


Measure Equipment 0.1 nF to 0.5 nF 0.1 kHz to 1 kHz 0.58 pF Arco SS32 
Field calibrations Available Note 4 0.5 nF to 1400 nF 0.1 kHz to 1 kHz 0.12 % + 0.018 pF  
     


 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 % + 6.1 pF 5520A 
 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 6.1 pF  
 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 % + 6.1 pF  
 11 nF to 110 nF 10 Hz to 1 kHz 0.21 % + 61 pF  
 110 nF to 330 nF 10 Hz to 1 kHz 0.21 % + 0.18 nF  


 0.33 μF to 1.1 μF 10 Hz to 600 Hz 0.20 % + 0.61 nF  
 1.1 μF to 3.3 μF 10 Hz to 300 Hz 0.20 % + 1.9 nF  
 3.3 μF to 11 μF 10 Hz to 150 Hz 0.20 % + 6.1 nF  
 11 μF to 33 μF 10 Hz to 120 Hz 0.32 % + 18 nF  
 33 μF to 110 μF 10 Hz to 80 Hz 0.35 % + 61 nF  
 110 μF to 330 μF DC to 50 Hz 0.35 % + 0.18 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.35 % + 0.61 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 1.8 µF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 6.1 µF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 18 µF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 61 µF  
     
LF INDUCTANCE (20/E11) 


Inductance – Measure 1 mH to 10 mH 1 kHz 0.024 % + 0.1 μH GenRad 1689-9700 
Field calibrations Available Note 4 10 mH to 10 H 1 kHz 0.024 % + 1.4 μH  


     
Measuring Equipment     
Field calibrations Available Note 4 100 mH 1 kHz 0.14 % Standard Inductor 
     
LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
(for current range listed below)     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 0.11 W DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     


0.33 A to 3 A 11 W to 110 mW DC 0.044 %  
 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 99 mW to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     
9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 0.10 W 10 Hz to 65 Hz 0.089 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 0.1W to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 0.3 W 10 Hz to 65 Hz 0.071 %  
 0.3 W to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 0.72 W 10 Hz to 65 Hz 0.089 %  
 0.72 W to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
Measuring Equipment 0° to 90° 10 Hz to 65 Hz 0.10° Fluke 5520A 
Field calibrations Available Note 4 0° to 90° 65 Hz to 500 Hz 0.20°  


 0° to 90° 500 Hz to 1 kHz 0.37°  
 0° to 90° 1 kHz to 5 kHz 1.8°  
 0° to 90° 5 kHz to 10 kHz 3.6°  
 0° to 90° 10 kHz to 30 kHz 7.3°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Source and Measure 10 MHz 5.8 x 10 -10 Rubidium 
    
PULSE WAVEFORM (20/F04) 
Rise time (Generate)  ≤ 300 ps  2.6 % 5520A SC1100 
Field calibrations Available Note 4    
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


MECHANICAL 
FORCE (20/M06) 
Force Measuring Equipment 1 lb to 100 lb 0.016 % NIST Class F 
    
TORQUE (20/M15) 
Torque Measure 5 lbf-in to 250 lbf-ft 0.85 % Torque Calibrator 


    
WEIGHING INSTRUMENTS (20/M16) 
Balances & Scales 5 kg 11 mg ASTM Class 2  
Field calibrations Available Note 4 2 kg 11 mg  


 1 kg 0.76 mg  
 500 g 0.78 mg  
 200 g 0.21 mg ASTM Class 1 
 100 g 0.29 mg  
 50 g 0.15 mg  
 20 g 50 µg  
 10 g 62 µg  
 5 g 23 µg  
 2 g 27 µg  
 1 g 23 µg  
 500 mg 20 µg  
 200 mg 20 µg  
 100 mg 20 µg  
 50 mg 20 µg  
 20 mg 20 µg  
 10 mg 20 µg  
 5 mg 20 µg  
 2 mg 20 µg  
 1 mg 20 µg  
    


Avoirdupois 1 lb to 100 lb 0.016 % NIST Class F 
 100 lb to 200 lb 0.027 %  
 200 lb to 300 lb 0.036 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


THERMODYNAMIC 
HUMIDITY (20/T02) 
Humidity – Measure 10 % to 90 % 1.3 % RH Vaisala HMI41 
Field calibrations Available Note 4    
    
LABORATORY THERMOMETERS (20/T03) 
Temperature – Measure -195 °C to 0 °C 0.012 °C + 0.001 % Hart 5626 w/Black Stack 
Field calibrations Available Note 4 0 °C to 420 °C 0.025 °C + 0.001 %  


 420 °C to 660 °C 0.037 °C + 0.001 %  
Temperature – Measuring 
Equipment -20 °C to 150 ºC 0.024 ºC Hart 5626 w/Dry Well 
Field calibrations Available Note 4 150 °C to 400 ºC 0.18 ºC  


    
PRESSURE (20/T05) 
Absolute Pressure Source - 
Pneumatic 0 psia to 30 psia 0.0024 psia DHI PPC 4 Controller 
 30 psia to 1000 psia 0.0066 % + 0.00048 psia  
    
Gage Pressure - Pneumatic -10 inH2O to 10 inH2O 0.013 inH2O DPI 620 w/PM620 
 -15 psig to -3 psig 0.0021 psi DHI PPC 4 Controller 


 -3 psig to 3 psig 0.0016 psi DPI 620 w/PM620 
 3 psig to 30 psig 0.0021 psi DHI PPC 4 Controller 
 30 psig to 1000 psig 0.0066 % + 0.0001 psi DHI PPC 4 Controller 
    
Pressure - Hydraulic 50 psig to 15 000 psig 0.03 % Ametek T150 
    
THERMOCOUPLE & PYROMETER INDICATORS (20/T08)
Electrical Simulation of 
Thermocouples   


 


Field calibrations Available Note 4    
TYPE E -250 ºC to -100 ºC 0.39 ºC Fluke 5520A 


 -100 ºC to -25 ºC 0.12 ºC  
 -25 ºC to 350 ºC 0.11 ºC  
 350 ºC to 650 ºC 0.12 ºC  
 650 ºC to 1000 ºC 0.16 ºC  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TYPE J -210 ºC to -100 ºC 0.21 ºC  
 -100 ºC to -30 ºC 0.12 ºC  
 -30 ºC to 150 ºC 0.11 ºC  
 150 ºC to 760 ºC 0.13 ºC  
 760 ºC to 1200 ºC 0.18 ºC  
    


TYPE K -200 ºC to -100 ºC 0.26 ºC  
 -100 ºC to -25 ºC 0.14 ºC  
 -25 ºC to 120 ºC 0.12 ºC  
 120 ºC to 1000 ºC 0.20 ºC  
 1000 ºC to 1372 ºC 0.31 ºC  
    


TYPE T -250 ºC to -150 ºC 0.49 ºC  
 -150 ºC to 0 ºC 0.19 ºC  
 0 ºC to 120 ºC 0.12 ºC  
 120 ºC to 400 ºC 0.11 ºC  
    


TYPE R 0 ºC to 250 ºC 0.44 ºC  
 250 ºC to 400 ºC 0.27 ºC  
 400 ºC to 1000 ºC 0.26 ºC  
 1000 ºC to 1767 ºC 0.31 ºC  
    


TYPE S 0 ºC to 250 ºC 0.44 ºC  
 250 ºC to 1000 ºC 0.28 ºC  
 1000 ºC to 1400 ºC 0.29 ºC  
 1400 ºC to 1767 ºC 0.36 ºC  
    


TYPE N -200 ºC to -100 ºC 0.31 ºC  
 -100 ºC to -25 ºC 0.17 ºC  
 -25 ºC to 120 ºC 0.15 ºC  
 120 ºC to 410 ºC 0.14 ºC  
 410 ºC to 1300 ºC 0.21 ºC  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty using a coverage factor, k = 2, with a 
level of confidence of approximately 95 %.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 


Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
Note 9: Where L is the numerical value of the measurand in the same unit given in the range. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005


Transcat – Charlotte
8334 Arrowridge Blvd., Suite B


Charlotte, NC 28273
Mr. Brian Samuelson


Phone: 704-529-6154; Fax: 704-529-3590
E-mail: bsamuelson@transcat.com


URL: http://www.transcat.com


Fields of Calibration
Dimensional


Electromagnetics – DC/Low Frequency
Time and Frequency


Mechanical
Electromagnetics – RF/Microwave


Thermodynamic


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. ((20/A01)


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks


DIMENSIONAL
ANGULAR (20/D01)
Angles 0° to 75° 5.3” Angle Blocks


90° 1.2” Master Square


GAGE BLOCKS (20/D03)
Gage Blocks


English 0.05 in to 1 in 1.5 μin + 1.4 μin/in
Federal Comparator and
Grade 1 Blocks


1 in to 4 in 0.7 μin + 1.9 μin/in


Metric 1 mm to 10 mm 0.032 μm + 3.0 μm/m
10 mm to 100 mm 0.07 μm + 1.5 μm/m


LENGTH and DIAMETER (20/D05)
Micrometers and Calipers – 0 in to 8 in 20 μin + 5 μin/in Comparison to Gage Blocks
Outside, Inside, Depth 8 in to 48 in 13 μin + 7 μin/in
Field calibrations available Note 4


Anvil Flatness 0 in to 3 in 6.7 μin Optical Flats
Field calibrations available Note 4


Length Measurement – 0 in to 6 in 9 μin + 4 μin/in Supermicrometer and Gage 
Single Axis 6 in to 10 in 2 μin + 5 μin/in Blocks
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks
Outside Diameter –
Cylindrical Gages 0.01 in to 1 in 33 μin Laser Micrometer


Digital and Dial Indicators 0 in to 6 in 4 μin + 7 μin/in Comparison to Gage Blocks


Height Measuring Equipment 
and Measure 0 in to 8 in 30 μin + 2 μin/in Comparison to Gage Blocks


8 in to 44 in 10 μin + 4 μin/in


Parallelism & Straightness 0 in to 3 in 20 μin + 3.2 μin/in Gage Amp & Surface Plate
3 in to 24 in 30 μin + 3.2 μin/in


Optical X-Y
X Axis 0 in to 9 in 290 μin Optical Comparator
Y Axis 0 in to 4 in 290 μin


Optical Area
X Axis 0.05 in to 12 in 200 μin Glass Grid
Y Axis 0.05 in to 12 in 200 μin
Magnification 10x to 50x 310 μin
X-Y Axis 0.05 in to 12 in 260 μin Cylindrical Square


SPHERICAL DIAMETER; PLUG/RING GAGES (20/D11)
Outer Diameter – Plug Gages 0 in to 1 in 33 μin Laser Micrometer


Laser Micrometers 0 in to 1 in 13 μin + 3.2 μin/in Master Pins


SURVEYING RODS and TAPES (20/D13)
Tapes and Rulers 0 in to 96 in 0.002 in + 14 μin/in Glass Scale
Field calibrations available Note 4
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY
VOLTAGE/CURRENT CONVERTORS (to 100 MHz) (20/E01)
Sine Wave Flatness 0 V to 3 V 10 Hz to 1 MHz 0.052 % Ballantine 1395B
Field calibrations available Note 4 1 MHz to 10 MHz 0.095 %


10 MHz to 30 MHz 0.18 % 
30 MHz to 50 MHz 0.41 %
50 MHz to 80 MHz 0.71 %
80 MHz to 100 MHz 0.84 %


AC RESISTORS and CURRENT (20/E02)
AC Current – Measuring 0 μA to 220 μA 10 Hz to 20 Hz 0.028 % + 16 nA Fluke 5700A-EP
Equipment 20 Hz to 40 Hz 0.019 % + 10 nA
Field calibrations available Note 4 40 Hz to 1 kHz 0.014 % + 8.0 nA


1 kHz to 5 kHz 0.030 % + 12 nA
5 kHz to 10 kHz 0.11 % + 65 nA


0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.027 % + 40 nA
20 Hz to 40 Hz 0.017 % + 35 nA
40 Hz to 1 kHz 0.014 % + 35 nA
1 kHz to 5 kHz 0.021 % + 110 nA
5 kHz to 10 kHz 0.11 % + 650 nA


2.2 mA to 22 mA 10 Hz to 20 Hz 0.028 % + 400 nA
20 Hz to 40 Hz 0.018 % + 350 nA
40 Hz to 1 kHz 0.014 % + 350 nA
1 kHz to 5 kHz 0.021 % + 550 nA
5 kHz to 10 kHz 0.11 % + 5 μA


22 mA to 220 mA 10 Hz to 20 Hz 0.028 % + 4 μA
20 Hz to 40 Hz 0.018 % + 3.5 μA
40 Hz to 1 kHz 0.014 % + 2.5 μA
1 kHz to 5 kHz 0.022 % + 3.5 μA
5 kHz to 10 kHz 0.11 % + 10 μA


0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 μA
1 kHz to 5 kHz 0.047 % + 80 μA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


5 kHz to 10 kHz 0.71 % + 160 μA


2.2 A to 11 A 20 Hz to 1 kHz 0.027 % + 170 μA
Fluke  5700A-EP
with 5725A


1 kHz to 5 kHz 0.098 % + 380 μA
5 kHz to 10 kHz 0.37 % + 750 μA


11 A to 20.5 A 45 Hz to 100 Hz 0.095 % + 3.9 mA Fluke 5520A
100 Hz to 1 kHz 0.12 % + 3.9 mA
1 kHz to 5 kHz 2.3 % + 3.9 mA


20 A to 100 A 50 Hz to 1 kHz 0.12 % + 0.30 mA Ballantine 1625A


Extended Frequency Ranges 29 μA to 330 μA 10 kHz to 30 kHz 1.2 % + 0.31 μA Fluke 5520A
Field calibrations available Note 4 330 μA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 μA


3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 3.1 μA
33 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA


Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 26 mA


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.83 % + 47 mA
150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A
150 A to 1000 A 65 Hz to 440 Hz 1.1 % + 0.22 A


Clamp-on Ammeter
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 20 A to 150 A 65 Hz to 440 Hz 1.0 % + 0.25 A
150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.90 A
150 A to 1000 A 65 Hz to 440 Hz 1.3 % + 0.92 A


AC Current – Measure 0 μA to 100 μA 10 Hz to 20 Hz 0.46 %  + 30 nA Agilent 3458A opt 002
Field calibrations available Note 4 20 Hz to 45 Hz 0.17 %  + 30 nA


45 Hz to 100 Hz 0.072 % + 30 nA
100 Hz to 5 kHz 0.072 % + 30 nA


100 μA to 1 mA 10 Hz to 20 Hz 0.46 %  + 200 nA
20 Hz to 45 Hz 0.17 %  + 200 nA
45 Hz to 100 Hz 0.071 %  + 200 nA
100 Hz to 5 kHz 0.038 %  + 200 nA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


1 mA to 10 mA 10 Hz to 20 Hz 0.46 %  + 2 μA
20 Hz to 45 Hz 0.17 %  + 2 μA
45 Hz to 100 Hz 0.071 % + 2 μA
100 Hz to 5 kHz 0.038 % + 2 μA


10 mA to 100 mA 10 Hz to 20 Hz 0.46 %  + 20 μA
20 Hz to 45 Hz 0.17 %  + 20 μA
45 Hz to 100 Hz 0.071 % + 20 μA
100 Hz to 5 kHz 0.037 %  + 20 μA


100 mA to 1 A 10 Hz to 20 Hz 0.46 %  + 0.20 mA
20 Hz to 45 Hz 0.19 %  + 0.20 mA
45 Hz to 100 Hz 0.097 %  + 0.20 mA
100 Hz to 5 kHz 0.12 %  + 0.20 mA


1 A to 2 A 50 Hz to 1 kHz 0.12 % + 0.20 mA
Ballantine 1625A 
with Agilent 3458A


2 A to 20 A 50 Hz to 1 kHz 0.12 % + 0.30 mA
20 A to 100 A 50 Hz to 1 kHz 0.12 % + 0.30 mA


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC RESISTANCE and CURRENT (20/E05)
DC Resistance – Measuring 
Equipment and Measure


HP 3458A with Decade 
Resistor


Field calibrations available Note 4


12


DC Resistance – Measuring 
Equipment 810 Fixed Resistors


500
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


86 μ
100 μ
0.08 % IET HRRS-B-7-100k-5kV
0.24 %
0.42 %
0.83 %
2.4 %


DC Current – Measuring 
Equipment and Measure 0 μA to 100 μA 26 μA/A + 0.8 nA


Agilent 3458A with Current 
Source


Field calibrations available Note 4 100 μA to 1 mA 26 μA/A + 5 nA
1 mA to 10 mA 26 μA/A + 50 nA
10 mA to 100 mA 41 μA/A + 500 nA
100 mA to 1 A 130 μA/A + 10 μA


DC Current – Measure 1 A to 300 A 0.058 % L&N 4363 shunt with DMM
Field calibrations available Note 4


DC Current – Measuring 
Equipment 0.22 A to 2.2 A 92 μA/A + 12 μA


Fluke 5700A-EP With 
5725A


Field calibrations available Note 4 2.2 A to 11 A 280 μA/A + 480 μA
11 A to 20.5 A 780 μA/A + 750 μA Fluke 5520A 


Clamp-on Ammeter
Non-Toroidal Type 20 A to 150 A 0.50 % + 0.14 A


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 150 A to 1000 A 0.51 % + 0.5 A


DC VOLTAGE (20/E06)
DC Voltage – Measure 50 kV to 120 kV 0.083 % High Voltage Divider
Field calibrations available Note 4


DC Voltage – Measuring 
Equipment 0.22 V to 2.2 V 5.5 μV/V+ 0.7 μV Fluke 5700A-EP
Field calibrations available Note 4 2.2 V to 11 V 4.1 μV/V+ 2.5 μV


11 V to 22 V 4.0 μV/V+ 4.0 μV
22 V to 220 V 6.3 μV/V+ 40 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


220 V to 1100 V 7.7 μV/V+ 400 μV
DC Voltage – Measure 
Equipment and Measure 0 V to 100 mV 7.1 μV/V + 0.5 μV


HP 3458A opt 002 with 
Fluke 5700A


Field calibrations available Note 4 100 mV to 10 V 5.0 μV/V + 0.5 μV
10 V to 100 V 7.6 μV/V + 30 μV
100 V to 500 V 11 μV/V + 100 μV
500 V to 800 V 14 μV/V + 100 μV
800 V to 1000 V 21 μV/V + 100 μV
1 kV to 2 kV 0.051 % + 0.4 V Vitrek 4600A with source
2 kV to 20 kV 0.049 % + 4.0 V
20 kV to 50 kV 0.082 % HV Divider with source


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


LF AC VOLTAGE (20/E09)
AC High Voltage – Measure 700 V to 2 kV 20 Hz to 100 Hz 0.086 % + 2 V Vitrek 4600A
Field calibrations available Note 4 700 V to 2 kV 100 Hz to 400 Hz 0.53 % + 2 V


2 kV to 20 kV 20 Hz to 100 Hz 0.34 % + 20 V
20 kV to 85 kV 60 Hz 0.48 % HV Voltage Divider


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.035 % + 3 μV Agilent 3458A opt 002
Field calibrations available Note 4 40 Hz to 1 kHz 0.026 % + 1.1 μV


1 kHz to 20 kHz 0.034 % + 1.1 μV
20 kHz to 50 kHz 0.10 % + 1.1 μV
50 kHz to 100 kHz 0.51 % + 1.1 μV
100 kHz to 300 kHz 4.0 % + 2 μV


10 mV to 100 mV 1 Hz to 40 Hz 0.012 % + 4 μV
40 Hz to 1 kHz 0.0085 % + 2 μV
1 kHz to 20 kHz 0.015 % + 2 μV
20 kHz to 50 kHz 0.030 % + 2 μV
50 kHz to 100 kHz 0.081 % + 2 μV
100 kHz to 300 kHz 0.31 % + 10 μV
300 kHz to 1 MHz 1.0 % + 10 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 mV to 1 V 1 Hz to 40 Hz 0.0089 % + 40 μV
40 Hz to 1 kHz 0.0085 % + 20 μV
1 kHz to 20 kHz 0.015 % + 20 μV
20 kHz to 50 kHz 0.031 % + 20 μV
50 kHz to 100 kHz 0.081 % + 20 μV
100 kHz to 300 kHz 0.30 % + 100 μV
300 kHz to 1 MHz 1.0 % + 100 μV


1 V to 10 V 1 Hz to 40 Hz 0.0085 % + 0.4 mV
40 Hz to 1 kHz 0.0086 % + 0.2 mV
1 kHz to 20 kHz 0.015 % + 0.2 mV
20 kHz to 50 kHz 0.031 % + 0.2 mV
50 kHz to 100 kHz 0.081 % + 0.2 mV
100 kHz to 300 kHz 0.30 % + 1 mV
300 kHz to 1 MHz 1.0 % + 1 mV


10 V to 100 V 1 Hz to 40 Hz 0.021 % + 4 mV
40 Hz to 1 kHz 0.021 % + 2 mV
1 kHz to 20 kHz 0.021 % + 2 mV
20 kHz to 50 kHz 0.036 % + 2 mV
50 kHz to 100 kHz 0.12 % + 2 mV
100 kHz to 300 kHz 0.40 % + 10 mV
300 kHz to 1 MHz 1.5 % + 10 mV


100 V to 700 V 1 Hz to 40 Hz 0.041 % + 40 mV
40 Hz to 1 kHz 0.041 % + 20 mV
1 kHz to 20 kHz 0.061 % + 20 mV
20 kHz to 50 kHz 0.12 % + 20 mV
50 kHz to 100 kHz 0.35 % + 20 mV


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.036 % + 4 μV Fluke 5700A-EP
Field calibrations available Note 4 20 Hz to 40 Hz 0.033 % + 4 μV


40 Hz to 20 kHz 0.033 % + 4 μV
20 kHz to 50 kHz 0.033 % + 4 μV
50 kHz to 100 kHz 0.057 % + 5 μV
100 kHz to 300 kHz 0.13 % + 10 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


300 kHz to 500 kHz 0.20 % + 20 μV
500 kHz to 1 MHz 0.31 % + 20 μV


2.2 mV to 22 mV 10 Hz to 20 Hz 0.044 % + 4 μV
20 Hz to 40 Hz 0.031 % + 4 μV
40 Hz to 20 kHz 0.015%  + 4 μV
20 kHz to 50 kHz 0.032 % + 4 μV
50 kHz to 100 kHz 0.060 % + 5 μV
100 kHz to 300 kHz 0.066 % + 10 μV
300 kHz to 500 kHz 0.17 % + 20 μV
500 kHz to 1 MHz 0.31 % + 20 μV


22 mV to 220 mV 10 Hz to 20 Hz 0.029 % + 12 μV
20 Hz to 40 Hz 0.011 % + 7 μV
40 Hz to 20 kHz 0.0087 % + 7 μV
20 kHz to 50 kHz 0.021 % + 7 μV
50 kHz to 100 kHz 0.048 % + 17 μV
100 kHz to 300 kHz 0.094 % + 20 μV
300 kHz to 500 kHz 0.15 % + 25 μV
500 kHz to 1 MHz 0.28 % + 45 μV


220 mV to 2.2 V 10 Hz to 20 Hz 0.028 % + 40 μV
20 Hz to 40 Hz 0.010 % + 15 μV
40 Hz to 20 kHz 0.0049 % + 8 μV
20 kHz to 50 kHz 0.0083 % + 10 μV
50 kHz to 100 kHz 0.012 % + 30 μV
100 kHz to 300 kHz 0.044 % + 80 μV
300 kHz to 500 kHz 0.01 % + 200 μV
500 kHz to 1 MHz 0.18 % + 300 μV


2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV
20 Hz to 40 Hz 0.01 % + 0.15 mV
40 Hz to 20 kHz 0.005 % + 50 μV
20 kHz to 50 kHz 0.0084 % + 0.1 mV
50 kHz to 100 kHz 0.012 % + 0.2 mV
100 kHz to 300 kHz 0.031 % + 0.6 mV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


300 kHz to 500 kHz 0.11 % + 2 mV
500 kHz to 1 MHz 0.17 % + 3.2 mV


22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV
20 Hz to 40 Hz 0.010 % + 1.5 mV
40 Hz to 20 kHz 0.0057 % + 0.6 mV
20 kHz to 50 kHz 0.0094 % + 1 mV
50 kHz to 100 kHz 0.017 % + 2.5 mV
100 kHz to 300 kHz 0.092 % + 16 mV
300 kHz to 500 kHz 0.45 % + 40 mV
500 kHz to 1 MHz 0.82 % + 80 mV


220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV Fluke 5720A/5725A
1 kHz to 20 kHz 0.017 % + 6 mV
20 kHz to 30 kHz 0.061 % + 11 mV


220 V to 750 V 30 kHz to 50 kHz 0.062 % + 11 mV
50 kHz to 100 kHz 0.24 % + 45 mV


LF CAPACITANCE (20/E10)
Capacitance – Measure 0 pF to 10 pF 60 Hz to 1 kHz 0.47 % + 14 fF GenRad 1689M
Field calibrations available Note 4 10 pF to 100 pF 60 Hz to 1 kHz 0.062 % + 14 fF


100 pF to 1 μF 60 Hz to 1 kHz 0.027 % + 14 fF
1 μF to 100 μF 60 Hz to 1 kHz 0.035 % + 18 fF
100 μF to 1000 μF 60 Hz to 1 kHz 0.24 % + 18 fF


Measuring Equipment 0.1 nF to 0.5 nF 100 Hz to 1 kHz 0.65 pF Arco SS32
Field calibrations available Note 4 0.5 nF to 1400 nF 100 Hz to 1 kHz 0.13 pF


0.19 nF to < 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF 5520A
1.1 nF to < 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF
3.3 nF to < 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF
11 nF to < 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF
110 nF to < 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF


10 Hz to 600 Hz 0.21 % + 0.78 nF
10 Hz to 300 Hz 0.21 % + 2.3 nF
10 Hz to 150 Hz 0.21 % + 7.8 nF
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


10 Hz to 120 Hz 0.32 % + 23 nF
10 Hz to 80 Hz 0.36 % + 78 nF


110 μF to < 330 μF DC to 50 Hz 0.36 % + 0.23 μF
0.33 mF to < 1.1 mF DC to 20 Hz 0.36 % + 0.78 μF
1.1 mF to < 3.3 mF DC to  2 Hz 0.36 % + 2.3 μF
3.3 mF to < 11 mF DC to  6 Hz 0.36 % + 7.8 μF
11 mF to < 33 mF DC to 0.6 Hz 0.61 % + 23 μF
33 mF to < 110 mF DC to 0.2 Hz 0.90 % + 78 μF


LF INDUCTANCE (20/E11)
Inductance – Measure 1 mH to 10 mH 60 Hz to 1 kHz 0.034 % + 0.1 μH GenRad 1689M
Field calibrations available Note 4 10 mH to 10 H 0.034 % + 1.4 μH


Inductance – Measuring 
Equipment 1 mH 1 kHz 0.12 % Standard Inductor
Field calibrations available Note 4 10 mH 0.12 %


100 mH 0.12 %


LF POWER/ENERGY (20/E12)
Power – Measuring Equipment
(for current range listed below)
DC Power


0.33 mA to 330 mA 11 μW to 1.1 mW DC 0.024 % Fluke 5520A
1.1 mW to 110 mW DC 0.027 %
0.11W to 110 W DC 0.024 %
110 W to 330 W DC 0.018 %


0.33 A to 3 A 11 W to 110 mW DC 0.044 %
0.11 W to 990 W DC 0.053 %
1 W to 3 kW DC 0.0096 %


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %
0.99 W to 6.8 kW DC 0.07 %
6.8 W to 20.5 kW DC 0.04 %


AC Power Note 8 (PF = 1)
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %







National Voluntary
Laboratory Accreditation Program


CALIBRATION LABORATORIES NVLAP LAB CODE 200903-0


2015-06-09 through 2016-06-30
Effective dates For the National Institute of Standards and Technology


Page 12 of 21 NVLAP-02S (REV. 2011-08-16)


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


3 mW to 9 W 10 Hz to 65 Hz 0.077 %


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %
10 mW to 33  W 10 Hz to 65 Hz 0.077 %


33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %
30 mW to 90 W 10 Hz to 65 Hz 0.057 %


90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %
100 mW to 300 W 10 Hz to 65 Hz 0.078 %


0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %
300 mW to 900 W 10 Hz to 65 Hz 0.081 %


0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %
720 mW to 2 kW 10 Hz to 65 Hz 0.079 %


2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %
1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %


4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %
6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %


PHASE METERS (20/E15)
Phase Meters –
Measure Equipment 0° to 180° 10 Hz to 65 Hz 0.11° Fluke 5520A
Field calibrations available Note 4 65 Hz to 500 Hz 0.20°


500 Hz to 1 kHz 0.40°
1 kHz to 5 kHz 1.9°
5 kHz to 10 kHz 3.9°
10 kHz to 20 kHz 7.8°
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


TIME and FREQUENCY
FREQUENCY DISSEMINATION (20/F01)
Frequency – Source and 
Measure


In-Lab 10 MHz 5.9 x 10-10 Rubidium Oscillator


Field Note 4 10 MHz 2.9 x 10-9 HP 5328A Counter


OSCILLATOR CHARACTERIZATION (20/F03)
Total Harmonic Distortion


5 Hz to 600 kHz 
Fundamental
Input Voltage Range < 30 V 100 % to 0.3 % 10 Hz to 1 MHz 3.5 % Agilent 334A


1 MHz to 3 MHz 6.9 %
0.1 % 10 Hz to 20 Hz 14 %


20 Hz to 30 Hz 6.9 %
30 Hz to 300 kHz 3.5 %
300 kHz to 500 kHz 6.9 %
500 kHz to 1.2 MHz 14 %


Input Voltage Range 100 % to 0.3 % 10 Hz to 300 kHz 3.5 % Agilent 334A
> 30 V 300 kHz to 500 kHz 6.9 %


500 kHz to 3 MHz 14 %


0.1 % 10 Hz to 20 Hz 14 %
20 Hz to 30 Hz 6.9 %
30 Hz to 300 kHz 3.5 %
300 kHz to 500 kHz 6.9 %
500 kHz to 1.2 MHz 14 %


Total Harmonic Distortion 0 dBc to -80 dBc 10 Hz to 2 GHz 1.8 dB
Agilent 8563E and 
8903B
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
PULSE WAVEFORM (20/F04)
Rise Time – Generate 150 ps 42 ps Fluke 9500B


Rise Time – Measure 800 ps 930 ps TDS 5054 Oscilloscope


MECHANICAL
ACOUSTIC (20/M01)
Sound Measuring Equipment


Harmonic Frequency Range
125 Hz to 2 kHz 74 dB to 104 dB 0.46 dB GenRad 1986
4 kHz 0.73 dB
125 Hz to 2 kHz 114 dB 0.37 dB
4 kHz 0.62 dB


FORCE (20/M06)
Force Measuring Equipment –
Tension and Compression 0 lbf to 500 lbf 0.026 % + 0.001 lbf


Dead Weight – Class F 
Weights


50 lbf to 500 lbf 0.31 lbf Interface Gold System
500 lbf to 2000 lbf 0.45 lbf
2000 lbf to 5000 lbf 1.9 lbf
5000 lbf to 10 000 lbf 1.5 lbf
10 000 lbf to 25 000 lbf 3.9 lbf


MASS DETERMINATION (20/M08)
Metric 30 kg 33 mg Echelon III


25 kg 30 mg
20 kg 19 mg
10 kg 8.8 mg
5 kg 3.7 mg
2 kg 3.3 mg
1 kg 1.1 mg
500 g 0.37 mg
200 g 0.16 mg
100 g 0.22 mg
50 g 90 μg
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


20 g 65 μg
10 g 35 μg
5 g 18 μg
2 g 27 μg
1 g 29 μg
500 mg 17 μg
200 mg 17 μg
100 mg 16 μg
50 mg 16 μg
20 mg 16 μg
10 mg 16 μg
5 mg 16 μg
2 mg 16 μg
1 mg 16 μg


Avoirdupois 50 lb 2.3 g Echelon III
30 lb 1.4 g
20 lb 910 mg
10 lb 460 mg
5 lb 230 mg
3 lb 140 mg
2 lb 91 mg
1 lb 46 mg
8 oz 23 mg
4 oz 12 mg
2 oz 5.7 mg
1 oz 2.9 mg
0.5 oz 1.4 mg


HARDNESS (20/M13)
Rockwell Hardness 
Measuring Equipment High 0.53 HRC Hardness Blocks
Field calibrations available Note 4 Middle 0.73 HRC


Low 0.92 HRC


High 1.2 HRBW







National Voluntary
Laboratory Accreditation Program


CALIBRATION LABORATORIES NVLAP LAB CODE 200903-0


2015-06-09 through 2016-06-30
Effective dates For the National Institute of Standards and Technology


Page 16 of 21 NVLAP-02S (REV. 2011-08-16)


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


Middle 1.2 HRBW
Low 1.3 HRBW


Durometer Type A, B, O 0.31 durometer units Duro Calibrator, 
Field calibrations available Note 4 Type D, C, DO 0.16 durometer units ASTM D2240


TORQUE (20/M15)
Torque – Measure 2.5 ozf-in to 1000 lbf-ft 0.50 % CDI 2000 Torque System
Field calibrations available Note 4 1000 lbf-ft to 2000 lbf-ft 0.39 %


Torque – Measuring 
Equipment 0 lbf-ft to 500 lbf-in 0.055 %


Wheels/Arms/ Class F 
Weights


Field calibrations available Note 4 500 lbf-in to 1000 lbf-ft 0.074 %


WEIGHING INSTRUMENTS (20/M16)
Balances and Scales
Field calibrations available Note 4


Metric 30 kg 30 mg
Characterized ASTM Class1 
Mass Standards 


25 kg 27 mg
20 kg 24 mg
10 kg 8.8 mg
5 kg 3.4 mg
2 kg 2.0 mg
1 kg 1.2 mg
500 g 0.38 mg
200 g 0.18 mg
100 g 0.12 mg
50 g 0.10 mg
20 g 81 μg
10 g 77 μg
5 g 32 μg
2 g 16 μg
1 g 16 μg
500 mg 16 μg
200 mg 16 μg
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


100 mg 16 μg
50 mg 16 μg
20 mg 16 μg
10 mg 16 μg
5 mg 16 μg
2 mg 16 μg
1 mg 16 μg


Avoirdupois 1 lb to 500 lb 0.013 % NIST Class F Weights


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – RF/MICROWAVE
SCATTERING PARAMETERS (20/R18)


Relative RF Power - 30 dB to 20 dB 100 kHz to 4.2 GHz 1.7 %
Agilent 437 with 
8482A


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


THERMODYNAMIC
HUMIDITY (20/T02)
Relative Humidity –
Measuring Equipment


10 % RH to 90 % RH
(0 °C to 70 °C) 0.50 % RH Thunder Scientific 2500


Relative Humidity –
Measure


20 % RH to 80 % RH
(10 °C to 30 °C) 1.3 % RH Vaisala HMI41/HMP46


Field calibrations available Note 4
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Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
LABORATORY THERMOMETERS, DIGITAL and ANALOG (20/T03)
Temperature Measuring 
Equipment -80 °C to 100 °C 0.022 °C Liquid Bath/Hart 5628


100 °C to 200 °C 0.023 °C
200 °C to 300 °C 0.070 °C Dry Block/Hart 5628
300 °C to 600 °C 0.085 °C


Temperature Measure -195 °C to 0 °C 0.012 °C + 0.001 % Hart 5628
0 °C to 420 °C 0.026 °C + 0.001 %
420°C to 600 °C 0.036 °C + 0.001 %


PRESSURE (20/T05)
Absolute Pressure Source –
Pneumatic 0 psia to 30 psia 0.0024 psia


DHI PPC4 w/ RPM4 
Indicator


30 psia to 1000 psia 0.0067 % + 0.00048 psia


Gage Pressure Pneumatic -15 psig to 30 psig 0.002 psi
30 psi to 1000 psi 0.0067 % + 0.0001 psi


-2 inH2O to 2 inH2O 0.00061 inH2O Dwyer 1430 Microtetor
-36 inH2O to -22 inH2O 2O DHI PPC 4 Controller
-22 inH2O to 22 inH2O 0.0022 inH2O
22 inH2O to 60 inH2O 0.0095 2O
60 inH2O to 72 inH2O 0.0066 inH2O
72 inH2O to 804 inH2O 0.0095 2O


0.14 psig to 25 psig 0.018 % + 44 μpsi Ametek RK-1100 WC


Gage Pressure, Hydraulic 10 psig to 16 000 psig 0.012 % Pressurements P3125-3


RADIATION THERMOMETRY (20/T06)
Infrared Temperature 
Measuring Equipment -15 °C to 0 °C 0.79 °C Fluke Black Body


0 °C to 50 °C 0.53 °C
50 °C to 100 °C 0.68 °C
100 °C to 120 °C 0.75 °C
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


120 °C to 200 °C 0.98 °C
200 °C to 350 °C 1.7 °C
350 °C to 500 °C 2.3 °C


TEMPERATURE INDICATORS (20/T08)
Electrical Simulation of 
Thermocouple Devices


Type E -250 °C to -100 °C 0.39 °C Fluke 5520A
-100 °C to -25 °C 0.12 °C
-25 °C to 350 °C 0.11 °C
350 °C to 650 °C 0.12 °C
650 °C to 1000 °C 0.16 °C


Type J -210 °C to -100 °C 0.21 °C
-100 °C to -30 °C 0.13 °C
-30 °C to 150 °C 0.11 °C
150 °C to 760 °C 0.13 °C
760 °C to 1200 °C 0.18 °C


Type K -200 °C to -100 °C 0.26 °C
-100 °C to -25 °C 0.14 °C
-25 °C to 120 °C 0.13 °C
120 °C to 1000 °C 0.20 °C
1000 °C to 1372 °C 0.31 °C


Type T -250 °C to -150 °C 0.49 °C
-150 °C to 0°C 0.19 °C
0°C to 120 °C 0.13 °C
120 °C to 400 °C 0.11 °C


Type R 0 °C to 250 °C 0.44 °C
250°C to 400 °C 0.27 °C
400 °C to 1000 °C 0.26 °C
1000 °C to 1767 °C 0.31 °C


Type S 0 °C to 250 °C 0.37 °C
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


250°C to 1000 °C 0.28 °C
1000 °C to 1400 °C 0.29 °C
1400 °C to 1767 °C 0.36 °C


Type N -200 °C to -100 °C 0.31 °C
-100 °C to -25 °C 0.17 °C
-25°C to 120 °C 0.15 °C
120 °C to 410 °C 0.14 °C
410 °C to 1300 °C 0.21 °C


END
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Notes
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments. The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable.


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI
(Système International) unit.


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than 
k = 2 to achieve the 95 % level of confidence.  Units for the measure and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg).


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use.
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC.
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions. However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation. In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements.


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.)


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 
Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories.


Note 7: See NIST Handbook 150 for further explanation of these notes.


Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown.
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – Dayton 
2056 South Alex Road 


West Carrollton, OH 45449 
Mr. Derek Atkinson 


Phone: 937-866-1033 Fax: 937-866-1049 
E-mail: datkinson@transcat.com 


URL: www.transcat.com 


Parameter(s) of Accreditation 
Dimensional 


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Thermodynamic 


 
This laboratory is compliant to ANSI/NCSL Z540-1-1994; 


Part 1. (NVLAP Code: 20/A01)
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,8 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angles 0º to 75º 6.6” Angle Blocks w/Sine Plate 
 90º 2.7” Master Square Comparison 
    
GAGE BLOCKS (20/D03) 
Steel Blocks 0.01 in to 1 in 2.6 µin + 0.3L µin Comparison to Gage Blocks 
 1 in to 4 in 1.5 µin + 1.4L µin  
 4 in to 20 in 7.4 µin + 1.1L µin  
    
Chrome Blocks 0.01 in to 0.1 in 2.9 µin  
 0.1 in to 0.2 in 2.7 µin  
 0.2 in to 1.0 in 2.7 µin + 0.6L µin  


 1.0 in to 4.0 in  1.7 µin + 1.4L µin  
    


LENGTH and DIAMETER; STEP GAGES (20/D05) 
Micrometers and Calipers 0.0 in to 0.4 in 8 µin + 1L µin Comparison to Gage Blocks 
Field calibrations available Note 4 0.4  in to 1 in 7 µin + 2L µin  


 1 in to 40 in 4 µin + 5L µin  
    
Anvil Flatness 0 in to 1 in 6.6 μin Optical Flats 
Field calibrations available Note 4    
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,8 Remarks 
Length Measurement – Single 
Axis 0.001 in to 20 in 9 μin + 4.1L μin 


Helios Supra 500 
Comparator 


    
Inner Diameter – Ring Gages 0.125 in to 10 in 12 μin + 3.8L μin  
    
Length Measuring Equipment 
– Linear Displacement 


0 ft to 12 ft 1.0 µin + 2.1L µin Laser Interferometer 


    
Height Measuring Equipment 
– Height Gages, Dial and 
Digital Indicators 0 in to 1 in 31 µin + 1L µin  Comparison to Gage Blocks 
Field calibrations available Note 4 1 in to 4 in 29 µin + 3L µin  
 4 in to 24 in 25 µin + 4L µin  
Height Measure – Height 
Masters 1-2-3 Blocks, Caliper 
Masters, Parallels 0 in to 4 in 51 µin + 0.4L µin  Gage Blocks with Amplifier 
 4 in to 24 in 40 µin + 3.6L µin  
Magnification – Optical 
Comparators 10x to 50x 240 μin + 21L μin 


Glass Scale and 
Magnification 


Field calibrations available Note 4    
    


SPHERICAL DIAMETER; PLUG / RING GAGES (20/D11) 


Outer Spherical Diameter 0.1 in to 1 in 46 μin 
Helios Supra 500 
Comparator 


    
SURFACE TEXTURE (20/D12) 
Surface Plate Flatness 12 in to 100 in 24 μin + √D μin Differential Levels 
Field calibrations available Note 4  (D is the diagonal in inches)  
    
Flatness, Straightness and 
Parallelism 0 in to 18 in 36 μin  


Gage Amplifier and Surface 
Plate 


Field calibrations available Note 4    
    


THREADED PLUG and RING GAGES (20/D14)
Threaded Plugs –     


Major Diameter 0 in to 6 in 9 μin + 4.1L μin Comparator 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,8 Remarks 


Outer Pitch Diameter 0 in to 6 in 80 µin 
Comparator with Thread 
Wires 


Threaded Rings 0 in to 2 in 160 µin 
Comparison to Master 
Setting Plugs 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC RESISTORS and CURRENT (20/E02) 
AC Current – Measuring 
Equipment 0 μA to 220 μA 10 Hz to 20 Hz 0.030 % + 16 nA Fluke 5720A 
Field calibrations available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  


  40 Hz  to 1 kHz 0.015 % + 8 nA  
  1 kHz to 5 kHz 0.027 % + 10 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     
 220 μA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz  to 1 kHz 0.013 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.65 µA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 µA  
  20 Hz to 40 Hz 0.019 % + 0.35 µA  
  40 Hz  to 1 kHz 0.014 % + 0.35 µA  
  1 kHz to 5 kHz 0.021 % + 0.55 µA  
  5 kHz to 10 kHz 0.11 % + 5 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz  to 1 kHz 0.014 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 220 mA to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  1 kHz to 5 kHz 0.046 % + 80 µA  
  5 kHz to 10 kHz 0.70 % + 0.16 mA  
     
 2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 0.17 mA  
  1 kHz to 5 kHz 0.096 % + 0.38 mA  
  5 kHz to 10 kHz 0.36 % + 0.75 mA  
     
 11 A to 20 A 45 Hz to 100Hz 0.092 % + 3.9 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 3.9 mA  
  1 kHz to 5 kHz 2.3 % + 3.9 mA  
     
Extended Frequency Ranges 29 µA to < 330µA 10 kHz to 30 kHz 1.2 % + 0.31 µA Fluke 5520A 
Field calibrations available Note 4 330 µA to < 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 µA  
 3.3 mA to < 33 mA 10 kHz to 30 kHz 0.31 % + 3 µA   


 29 mA to < 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
     
Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.34 % + 35 mA 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 0.95 % + 66 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.38 % + 0.17 A  


  65 Hz to 440 Hz  1.2 % + 0.29 A  
     
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.66 % + 0.26 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 1.2 % + 0.29 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.68 % + 1.0 A  


  65 Hz to 440 Hz 1.4 % + 1.1 A  
     
AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA HP 3458A 
Field calibrations available Note 4  20 Hz to 45 Hz 0.17 % + 35 nA  


  45 Hz to 100 Hz 0.072 % + 35 nA  
  100 Hz to 1 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 0.23 µA  
  20 Hz to 45 Hz 0.17 % + 0.23 µA  
  45 Hz to 100 Hz 0.071 % + 0.23 µA  


Transcat_Dayton_Scope_Expires_20150331







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200867-0 
   
 


 2014-04-01 through 2015-03-31     
Effective dates For the National Institute of Standards and Technology


 
Page 5 of 17  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  100 Hz to 5 kHz 0.038 % + 0.23 µA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 µA  
  20 Hz to 45 Hz 0.17 % + 2.3 µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  
  100 Hz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.071 % + 23 µA  
  100 Hz to 5 kHz 0.038 % + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA  
  20 Hz to 45 Hz 0.19 % + 0.23 mA  
  45 Hz to 100 Hz 0.097 % + 0.23 mA  
  100 Hz to 5 kHz 0.12 % + 0.23 mA  


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE and CURRENT (20/E05) 
DC Current – Measuring 
Equipment 0 μA to 220 μA 41 µA/A + 6.9 nA Fluke 5720A 
Field calibrations available Note 4 220 μA to 2.2 mA 36 µA/A + 8.1 nA  


 2.2 mA to 22 mA 36 µA/A + 46 nA  
 22 mA to 220 mA 57 µA/A + 0.7 nA  
 220 mA to 2.2 A 0.2 mA/A + 12 nA  


 2.2 A to 11 A 0.4 mA/A + 0.48 mA 
Fluke 5720A with 5725A 
Amplifier 


    
 11 A to 20 A 0.078 % + 0.58 mA Fluke 5520A 
    
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 0.58 % + 0.14 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4 150 A to 1000 A 0.59 % + 0.52 A  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC Current – Measure 0 μA to 100 μA 26 µA/A + 0.9 nA HP 3458A opt. 2 
 100 μA to 1 mA 26 µA/A + 6 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  
 10 mA to 100 mA 43 µA/A + 0.58 µA  
 100 mA to 1 A 0.13 mA/A + 12 µA  
 1 A to 3 A 0.14 % + 0.7 mA HP 34401A 
DC Resistance – Measuring 
Equipment 1 mΩ 0.16 mΩ/Ω Standard Resistor 
Field calibrations available Note 4 10 mΩ 0.16 mΩ/Ω  


 100 mΩ 0.16 mΩ/Ω  
    
  (where V is DUT voltage)  
 1 GΩ 0.61 % + 1.4 kΩ/V IET VRS-100 
 10 GΩ 0.63 % + 20 kΩ/V  
 100 GΩ 1.2 % + 0.6 MΩ/V  


DC Resistance – Measure 0 Ω to 25 Ω 0.036 mΩ 
Hart 1590 with Reference 
Resistor 


Field calibrations available Note 4 25 Ω to 400 Ω 2.3 µΩ/Ω  
 400 Ω to 1 kΩ 4.6 µΩ/Ω  


 1 kΩ to 40 kΩ 10 µΩ/Ω  
    
 40 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ HP 3458A opt. 2 
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 0.12 kΩ  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    
DC VOLTAGE (20/E06) 
DC Voltage – Measure 0 mV to 100 mV 7.1 µV/V + 0.5 µV Agilent 3458A opt. 2 
Field calibrations available Note 4 100 mV to 1 V 5 µV/V + 0.5 µV  


 1 V to 10 V 5.1 µV/V + 0.5 µV  
 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 0.12 mV  
 500 V to 800 V 16 µV/V + 0.12 mV  
 800 V to 1 kV 21 µV/V + 0.12 mV  
 1 kV to 2 kV 0.047 % + 0.5 V Vitrek 4600A 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 2 kV to 20 kV 0.049 % + 5 V  
DC Voltage – Measuring 
Equipment 0 mV to 220 mV 8 µV/V + 0.4 µV Fluke 5720A 
Field calibrations available Note 4 220 mV to 2.2 V 5.4 µV/V + 0.7 µV  


 2.2 V to 11 V 4.0 µV/V + 2.5 µV  
 11 V to 22 V 4.0 µV/V + 4.0 µV  
 22 V to 220 V 6.2 µV/V + 40 µV Fluke 5720A with 5725A 
 220 V to 1.1 kV 7.6 µV/V + 0.4 mV  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF AC VOLTAGE (20/E09) 
AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 µV Fluke 5720A 
Field calibrations available Note 4  20 Hz to 40 Hz 0.16 % + 4 µV  


  40 Hz to 20 kHz 0.10 % + 4 µV  
  20 kHz to 50 kHz 0.21 % + 4 µV  
  50 kHz to 100 kHz 0.17 % + 5 µV  
  100 kHz to 300 kHz 0.33 % + 10 µV  
  300 kHz to 500 kHz 0.47 % + 20 µV  
  500 kHz to 1 MHz 0.58 % + 20 µV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.044 % + 4 µV  
  20 Hz to 40 Hz 0.035 % + 4 µV  
  40 Hz to 20 kHz 0.015 % + 4 µV  
  20 kHz to 50 kHz 0.031 % + 4 µV  
  50 kHz to 100 kHz 0.059 % + 5 µV  
  100 kHz to 300 kHz 0.12 % + 10 µV  
  300 kHz to 500 kHz 0.16 % + 20 µV  
  500 kHz to 1 MHz 0.30 % + 20 µV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 µV  
  20 Hz to 40 Hz 0.017 % + 7 µV  
  40 Hz to 20 kHz 0.010 % + 7 µV  
  20 kHz to 50 kHz 0.021 % + 7 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  50 kHz to 100 kHz 0.047 % + 17 µV  
  100 kHz to 300 kHz 0.092 % + 20 µV  
  300 kHz to 500 kHz 0.14 % + 25 µV  
  500 kHz to 1 MHz 0.28 % + 45 µV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.028 % + 40 µV  
  20 Hz to 40 Hz 0.016 % + 15 µV  
  40 Hz to 20 kHz 0.006 % + 8 µV  
  20 kHz to 50 kHz 0.008 % + 10 µV  
  50 kHz to 100 kHz 0.012 % + 30 µV  
  100 kHz to 300 kHz 0.043 % + 80 µV  
  300 kHz to 500 kHz 0.10 % + 0.20 mV  
  500 kHz to 1 MHz 0.18 % + 0.30 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV  
  20 Hz to 40 Hz 0.016 % + 0.15 mV  
  40 Hz to 20 kHz 0.005 % + 0.05 mV  
  20 kHz to 50 kHz 0.008 % + 0.1 mV  
  50 kHz to 100 kHz 0.011 % + 0.2 mV  
  100 kHz to 300 kHz 0.030 % + 0.6 mV  
  300 kHz to 500 kHz 0.10 % + 2 mV  
  500 kHz to 1 MHz 0.17 % + 3.2 mV  


 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV 
Fluke 5720A with 
5725A 


  20 Hz to 40 Hz 0.010 % + 1.5 mV  
  40 Hz to 20 kHz 0.006 % + 0.6 mV  
  20 kHz to 50 kHz 0.009 % + 1 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
  100 kHz to 300 kHz 0.09 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.80 % + 80 mV  
     
 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV  
  50 kHz to 100 kHz 0.23 % + 45 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  1 kHz to 20 kHz 0.017 % + 6 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  


     
AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 µV HP 3458A opt. 2 
Field calibrations available Note 4  40 Hz to 1 kHz 0.028 % + 1.3 µV  


  1 kHz to 20 kHz 0.038 % + 1.3 µV  
  20 kHz to 50 kHz 0.15 % + 1.3 µV  
  50 kHz to 100 kHz 0.59 % + 1.3 µV  
  100 kHz to 300 kHz 4.6 % + 2.3 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 5 µV  
  40 Hz to 1 kHz 0.0094 % + 2.3 µV  
  1 kHz to 20 kHz 0.017 % + 2.3 µV  
  20 kHz to 50 kHz 0.037 % + 2.3 µV  
  50 kHz to 100 kHz 0.093 % + 2.3 µV  
  100 kHz to 300 kHz 0.36 % + 12 µV  
  300 kHz to 1 MHz 1.2 % + 12 µV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 µV  
  40 Hz to 1 kHz 0.0094 % + 23 µV  
  1 kHz to 20 kHz 0.017 % + 23 µV  
  20 kHz to 50 kHz 0.036 % + 23 µV  
  50 kHz to 100 kHz 0.093 % + 23 µV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  
  300 kHz to 1 MHz 1.2 % + 0.12 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0094 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.35 % + 23 mV  
     
 700 V to 2 kV 20 Hz to 100 Hz 0.083 % + 2.3 V Vitrek 4600A 
  100 Hz to 400 Hz 0.46 % + 4.6 V  
 2 kV to 15 kV 20 Hz to 100 Hz 0.38 % + 23 V  
LF CAPACITANCE (20/E10) 
Capacitance – Measuring 
Equipment 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A 
Field calibrations available Note 4 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  


 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF  
 11 nF to 33 nF 10 Hz to 1 kHz 0.21 % + 78 pF  
 33 nF to 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF  
 110 nF to 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF  
 0.33 µF to 1.1 µF 10 Hz to 600 Hz 0.20 % + 0.78 nF  
 1.1 µF to 3.3 µF 10 Hz to 300 Hz 0.20 % + 2.3 nF  
 3.3 µF to 11 µF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 µF to 33 µF 10 Hz to 120 Hz 0.32 % + 23 nF  
 33 µF to 110 µF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 µF to 330 µF DC to 50 Hz 0.35 % + 0.23 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.35 % + 0.78 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 µF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 µF  
 11 mF to 33 mF DC to 0.6 Hz 0.59 % + 23 µF  
 33 mF to 110 mF DC to 0.2 Hz 0.86 % + 78 µF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     
0.33 A to 3 A 11 W to 110 mW DC 0.044 %  


 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 9  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077%  
     


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     


Transcat_Dayton_Scope_Expires_20150331







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200867-0 
   
 


 2014-04-01 through 2015-03-31     
Effective dates For the National Institute of Standards and Technology


 
Page 12 of 17  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17%  
 6.7 W to  20 kW 10 Hz to 65 Hz 0.17%  
     
PHASE METERS (20/E15) 
Measuring Equipment     
Field calibrations Available Note 4 0° to 179.99° 10 Hz to 65 Hz 0.09° Fluke 5520A 


  65 Hz to 500 Hz 0.20°  
  500 Hz to 1 kHz 0.39°  
  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
OSCILLOSCOPES (20/E20) 
Sine Wave Flatness 50 kHz to 100 MHz 1.9 % + 0.1 mV  Fluke 5522A/SC600 
Field calibrations available Note 4 100 MHz to 300 MHz 2.3 % + 0.1 mV  
 300 MHz to 600 MHz 4.2 % + 0.1 mV  
Rise Time – Measuring 
Equipment ≥ 300 ps 240 ps Fluke 5522A/SC600 
Field calibrations available Note 4    
    
Rise Time - Measure  ≥ 5 ns 4.0 ns Agilent DSO5012 
Field calibrations available Note 4    


    
TIME and FREQUENCY


FREQUENCY DISSEMINATION (20/F01) 
Frequency Measuring 
Equipment 10 MHz 5.8 x 10-10 


Rubidium Frequency 
Standard 


    
MECHANICAL


MASS DETERMINATION (20/M08) 
Mass - Metric 30 kg 0.3 g Echelon III 
 20 kg 0.2 g  
 10 kg 0.1 g  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 5 kg 50 mg  
 2 kg 20 mg  
 1 kg 10 mg  
 0.5 kg 5 mg  
    
Mass - Avoirdupois 65 lb 0.3 g Echelon III 
 50 lb 0.23 g  
 30 lb 0.14 g  
 20 lb 91 mg  
 10 lb 46 mg  
 5 lb 23 mg  
 3 lb 14 mg  
 2 lb 9.1 mg  
 1 lb 4.6 mg  
    
HARDNESS (20/M13) 
Rockwell Hardness – 
Measuring Equipment 20 HRC to 40 HRC 0.42 HRC Hardness Blocks 
Field calibrations available Note 4 40 HRC to 60 HRC 0.45 HRC  


 60 HRC to 70 HRC 0.36 HRC  
    
Tungsten Carbide Balls 20 HRBW to 50 HRBW 1.1 HRBW Hardness Blocks 
Field calibrations available Note 4 50 HRBW to 75 HRBW 0.71 HRBW  


 75 HRBW to 105 HRBW 0.49 HRBW  
    


TORQUE (20/M15) 
Torque – Measuring 
Equipment 2.5 lbf-in to 50 lbf-in 0.2 % 


5 inch Torque Wheel  
with F Class Weights 


Field calibrations available Note 4 
50 lbf-in to 250 lbf-ft 0.2 % 


10 inch Torque Butterfly 
with F Class Weights 


 
250 lbf-in to 800 lbf-ft 0.2 % 


40 inch Torque Arm  
with F Class Weights 


    


Torque – Measure 5 lbf-in to 300 lbf-ft 1.3 % 
Stahlwille Torque Cells with 
Loader 


Field calibrations available Note 4    
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
WEIGHING INSTRUMENTS (20/M16) 


Scales and Balances 20 kg 61 mg 
Characterized ASTM Class 
1 and 2 Mass Standards 


Field calibrations available Note 4 5 kg 10 mg  
 3 kg 2.2 mg  


 2 kg 1.5 mg  
 1 kg 3 mg  
 500 g 0.71 mg  
 300 g 0.71 mg  
 200 g 0.25 mg  
 100 g 0.25 mg  
 50 g 0.11 mg  
 30 g 0.033 mg  
 20 g 0.033 mg  
 10 g 0.011 mg  
 5 g 0.011 mg  
 2 g 0.011 mg  
 1 g 0.011 mg  
 500 mg 0.0034 mg  
 200 mg 0.0034 mg  
 100 mg 0.0034 mg  
 50 mg 0.0034 mg  
 20 mg 0.0034 mg  
 10 mg 0.0034 mg  
 5 mg 0.0034 mg  
 2 mg 0.0034 mg  
 1 mg 0.0034 mg  


    
THERMODYNAMIC


HUMIDITY (20/T02) 
Relative Humidity – 
Measuring Equipment 10 % RH to 90 % RH 1.3 % RH 


Vaisala HMI41/HMP46 
with Salt Solutions 


Field calibrations available Note 4    
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
LABORATORY THERMOMETERS, DIGITAL and ANALOG (20/T03) 
Temperature – Measuring 
Equipment -100 ºC to -40 ºC 1.8 mK 


Hart 5699 SPRT  
with Precision Bath 


Field calibrations available Note 4 -40 ºC to 100 ºC 1.2 mK  
 100 ºC to 270 ºC 2.4 mK  


 270 ºC to 400 ºC 4.8 mK  
 


400 ºC to 600 ºC 21 mK 
Hart 5699 SPRT  
with Furnace 


    
Temperature – Measure  -40 °C to 600 °C 26 mK Hart Black Stack with SPRT 
Field calibrations available Note 4    


    
PRESSURE (20/T05) 


Pressure – Pneumatic -15 psi to 30 psi 0.0022 psi 
DHI RPM4 with Pressure 
Controller 


Field calibrations available Note 4 30 psi to 300 psi 0.0075 %  
 300  psi to 1000 psi 0.01 %  
    


 -2 inH2O to 2 inH2O 0.0011 inH2O Dwyer 1430 Microtector 
    
 -36 inH2O to -22 inH2O 0.009 % + 150 μinH2O DHI PPC4 Controller 
 -22 inH2O to 22 inH2O 0.0022 inH2O  
 22 inH2O to 60 inH2O 0.009 % + 150 μinH2O  
 60 inH2O to 72 inH2O 0.0067 inH2O  
 72 inH2O to 804 inH2O 0.009 % + 150 μinH2O  


Pressure – Hydraulic 100 psi to 15 000 psi 0.013 % 
Ametek T-150 Deadweight 
Tester 


Field calibrations available Note 4    


Pressure – Absolute 0 psia to 30 psia 0.0026 psia 
DHI RPM4 with Pressure 
Controller 


Field calibrations available Note 4 30 psia to 300 psia 0.0088 %   
 300 psia to 1000 psia 0.01 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
RESISTANCE THERMOMETRY (20/T07) 
Calibration of PRTs 0.010 ºC 0.6 mK Comparison to TPW Cell 
 156.598 ºC 1.9 mK Comparison to In Cell 
 231.928 ºC 2.1 mK Comparison to Sn Cell 
 419.527 ºC 3.5 mK Comparison to Zn Cell 
 660.323 ºC 8.6 mK Comparison to Al Cell 


SPRT Comparison -195 ºC 2.4 mK 
Hart 5699 SPRT  
with NBPLN2 


 -80 ºC 1.8 mK 
Hart 5699 SPRT  
with Precision Bath 


 -38.8 ºC 1.1 mK  
    
TEMPERATURE INDICATORS (20/T08) 
Electrical Simulation of 
Thermocouples    


Type R -50 ºC to 1768 ºC 0.24 ºC 
Thermocouple Half-
Junction with HP 3458A 


Type S -50 ºC to 1768 ºC 0.22 ºC  
Type E -270 ºC to 1000 ºC 0.081 ºC  
Type T -270 ºC to 400 ºC 0.10 ºC  
Type K -270 ºC to 1372 ºC 0.085 ºC  
Type J -210 ºC to 1200 ºC 0.084 ºC  
    
Type N -200 °C to -100 °C 0.31 °C Fluke 5520A 
 -100 °C to -25 °C 0.18 °C  
 -25 °C to 120 °C 0.15 °C  
 120 °C to 410 °C 0.15 °C  
 410 °C to 1300 °C 0.21 °C  
    
Type B 600 °C to 800 °C  0.34 °C  


 800 °C to 1000 °C 0.27 °C  
 1000 °C to 1550 °C 0.24 °C  
 1550 °C to 1820 °C 0.26 °C  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty using a coverage factor, k = 2, with a 
level of confidence of approximately 95 %.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 


Note 8: Where L is used, it is the numerical value of the measurand in the units shown in the range. 


Note 9: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
 


Transcat_Dayton_Scope_Expires_20150331












United States Department of Commerce
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


CALIBRATION LABORATORIES


Denver, CO


NVLAP LAB CODE:  200990-0


Transcat - Denver


is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
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 January 2009).


2014-10-01 through 2015-09-30


Effective dates For the National Institute of Standards and Technology


NVLAP-01C (REV. 2009-01-28)








 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200990-0 
   
 


 2014-10-01 through 2015-09-30     
Effective dates For the National Institute of Standards and Technology


 
Page 1 of 23  NVLAP-02S (REV. 2011-08-16) 


SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – Denver 
3251 Lewiston St, Suite 12 


 Denver, CO  80011 
Mr. Ryan Gohl 


Phone: 303-364-8325 Fax: 303-364-8353 
E-mail: rgohl@transcat.com 


URL: www.transcat.com 


Parameter(s) of Accreditation 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 
This laboratory is compliant to ANSI/NCSL Z540-1-1994; 


Part 1. (20/A01) 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angle 0º to 75º 1.5” Master Angle Blocks 
 90º 1.9”  Master Square 
    
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers & Calipers – 0.05 in to 48 in 7.6 µin/in + 6 µin Comparison to Gage Blocks 
Outside, Inside, Depth    
Field calibrations Available Note 4    
    
Anvil Flatness    
Field calibrations Available Note 4 0 in to 1 in 4.5 µin Optical Flats 
    
Digital & Dial Indicators 0 in to 0.05 in 28 µin Dial Indicator Calibrator 
Field calibrations Available Note 4 0.05 in to 5 in 4 µin/in + 44 µin Horizontal Comparator 
    
Single Axis – Outside 0 in to 5 in 8 µin/in + 6 µin Horizontal Comparator 
    
Single Axis – Inside 0 in to 5 in 3 µin/in + 22 µin Horizontal Comparator 
Height Measuring Equipment 0.4 in to 8 in 5 µin/in + 30 µin Gage Blocks 
Field calibrations Available Note 4 8 in to 48 in 8 µin/in + 4 µin  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
SPHERICAL DIAMETER (20/D11) 
Plug Gages 0 in to 5 in 8 µin/in + 6 µin Horizontal Comparator 
    
Ring Gages 0 in to 5 in 3 µin/in + 22 µin  
    
SURVEYING RODS AND TAPES (20/D13) 
Rulers 0 in to 12 in 840 µin Optical Comparator 
    
THREADED PLUG & RING GAGES (20/D14) 
Plug – Outer Pitch Diameter 0 in to 1 in 79 µin ULM w/Thread Wires 
 1 in to 3 in 84 µin  
 3 in to 5 in 94 µin  
    
Ring – Inner Pitch Diameter 0 in to 2 in 140 µin Master Plug Gages 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC/DC VOLTAGE CONVERTORS (20/E01) 


Sinewave Flatness 0.3 V to 3 V 10 Hz to 1 MHz 0.066 % 
Thermal 
Converter/HP3458A 


Field calibrations available Note 4  1 MHz to 10 MHz 0.10 %  
  10 MHz to 30 MHz  0.18 %   


  30 MHz to 50 M Hz  0.41 %   
  50 MHz to 80 MHz  0.71 %   
  80 MHz to 100 MHz  0.84 %   


     
AC RESISTORS (20/E02) 
ACI Measuring Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.031 % + 16 nA Fluke 5700A/EP 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  
  40 Hz to 1 kHz 0.015 % + 8.0 nA  


  1 kHz to 5 kHz 0.030 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.014 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.65 µA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 µA  
  20 Hz to 40 Hz 0.019 % + 0.35 µA  
  40 Hz to 1 kHz 0.014 % + 0.35 µA  
  1 kHz to 5 kHz 0.022 % + 0.55 µA  
  5 kHz to 10 kHz 0.12 % + 5.0 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4.0 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz to 1 kHz 0.015 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.12 % + 10 µA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA  
  1 kHz to 5 kHz 0.046 % + 80 µA  
  5 kHz to 10 kHz 0.70 % + 0.16 mA  


 2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 0.17 mA 
Fluke 5700A/EP 
with 5725 


  1 kHz to 5 kHz 0.096 % + 0.38 mA  
  5 kHz to 10 kHz 0.036 % + 0.75 mA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.093 % + 5.0 mA Fluke 5520A 
  0.1 kHz to 1 kHz 0.12 % + 5.0 mA  
  1 kHz to 5 kHz 2.3 % + 5.0 mA  


Extended Frequency Ranges     
Field calibrations Available Note 4 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.40 µA Fluke 5520A 


 0.33 mA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.60 µA  
 3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 4.0 µA  


 33 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.20 mA  
     
     


Transcat_Denver_Scope_Expires_20150930







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200990-0 
   
 


 2014-10-01 through 2015-09-30     
Effective dates For the National Institute of Standards and Technology


 
Page 4 of 23  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 0.026 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.83 % + 0.047 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.1 % + 0.22 A  
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 1.0 % + 0.25 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.9 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.3 % + 0.92 A  
     
AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.4 % + 30 nA Agilent 3458A /002 
Field calibrations Available Note 4  20 Hz to 45 Hz 0.15 % + 30 nA  
  45 Hz to 100 Hz 0.063 % + 30 nA  
  100 Hz to 1 kHz 0.063 % + 30 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.40 % + 0.2 µA  
  20 Hz to 45 Hz 0.15 % + 0.2 µA  
  45 Hz to 100 Hz 0.062 % + 0.2 µA  
  100 Hz to 5 kHz 0.034 % +  0.2 µA  
     


 1 mA to 10 mA 10 Hz to 20 Hz 0.40 % + 2 µA  
  20 Hz to 45 Hz 0.15 % + 2 µA  
  45 Hz to 100 Hz 0.062 % + 2 µA  


  100 Hz to 5 kHz 0.034 % + 2 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.40 % + 20 µA  
  20 Hz to 45 Hz 0.15 % + 20 µA  
  45 Hz to 100 Hz 0.061 % + 20 µA  
  100 Hz to 5 kHz 0.033 % + 20 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.40 % + 0.20 mA  
  20 Hz to 45 Hz 0.16 % + 0.20 mA  
  45 Hz to 100 Hz 0.085 % + 0.20 mA  
  100 Hz to 5 kHz 0.10 % + 0.20 mA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 1 A to 20 A 50 Hz to 100 Hz 0.023 % Fluke Y5020 
  100 Hz to 300 Hz 0.025 %  
  300 Hz to 1 kHz 0.033 %  
  1 kHz to 3 kHz 0.061 %  
  3 kHz to 4 kHz 0.075 %  
  4 kHz to 5 kHz 0.09 %  


AC Resistance– Measure     
Field calibrations Available Note 4 20 Ω to 100 kΩ 1 kHz 0.039 % + 0.01 Ω Gen Rad 1689 


     
 0.1 Ω to 15 Ω 50 Hz to 100 kHz 0.12 % Agilent 4284A 
 15 Ω to 420 Ω 100 Hz to 100 kHz 0.058 %  
 420 Ω to 32 kΩ 100 Hz to 10 kHz 0.058 %  
 32 kΩ to 320 kΩ 100 Hz to 100 kHz 0.058 %  
 320 kΩ to 10 MΩ 100 Hz to 100 kHz 0.12 %  


AC Resistance-Measuring 
Equipment 0.1 Ω 1 Hz to 1 MHz 0.17 % 


Impedance 
Standards 


 1 Ω 1 Hz to 1 MHz 0.12 %  
 10 Ω 1 Hz to 1 MHz 0.12 %  
 100 Ω 1 Hz to 1 MHz 0.046 %  
 1 kΩ 1 Hz to 1 MHz 0.053 %  
 10 kΩ 1 Hz to 1 MHz 0.13 %  
 100 kΩ 1 Hz to 1 MHz 0.26 %  


 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE (20/E05) 
Measuring Equipment and 
Measure 0 Ω to 10 Ω 20 µΩ/Ω + 50 µΩ HP3458A w/Resistors 
Field calibrations Available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.50 mΩ  
 100 Ω to 1 kΩ 13 µΩ/Ω + 0.50 mΩ  
 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.0 mΩ  
 10 kΩ to 100 kΩ 13 µΩ/Ω + 50 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.0 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 100 Ω  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 10 MΩ to 100 MΩ 0.059 % + 1 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 10 kΩ  
 1 GΩ to 2 GΩ 1.7% + 100 kΩ Keithley 617 
 2 GΩ to 20 GΩ 1.7% + 1 MΩ  
 20 GΩ to 200 GΩ 1.8% + 10 MΩ  
    
Measuring Equipment 333 µΩ 0.12 % Guildline 9211 
Field calibrations Available Note 4 1 mΩ 0.06 %  


 10 mΩ 0.012 %  
 100 mΩ 0.012%  
 1 Ω 0.012 %  
    
 1 GΩ 0.20 % IET HRRS-Q-8-100k-10kV 
 10 GΩ 0.50 %  
 100 GΩ 0.55 %  
 1 TΩ 0.56 %  
DC Current – Measuring 
Equipment 0 pA to 2 pA 0.80 % + 10 fA Keithley 263 
Field calibrations Available Note 4 2 pA to 20 pA 0.44 % + 10 fA  
 20 pA to 200 pA 0.30 % + 30 fA  
 200 pA to 2 nA 0.077 % + 100 fA  
 2 nA to 20 nA 0.076 % + 1 pA  
 20 nA to 200 nA 0.041 % + 10 pA  
    
 200 nA to 220 µA 41 µA/A + 6.0 nA Fluke 5700A/EP 
 220 µA to 2.2 mA 36 µA/A + 7.0 nA  
 2.2 mA to 22 mA 36 µA/A + 40 nA  
 22 mA to 220 mA 49 µA/A + 0.7 µA  
 220 mA to 2.2 A 0.02 % + 12 µA  
 2.2 A to 11 A 0.04 % + 0.48 mA Fluke 5700A/EP w/5725A 
 11 A to 20.5 A 0.082 % + 0.75 mA Fluke 5520A 
    
 1 A to 10 A 0.012 % Guildline 9211 with source 
 10 A  to 100 A 0.058 %  
 100 A  to 300 A 0.12 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC Current – Measure  0 to 2 pA 2.1 % + 6.6 fA Keithley 617 
Field calibrations Available Note 4 2 pA to 20 pA 1.9 % + 7 fA  
 20 pA to 200 pA 1.9 % + 10 fA  
 200 pA to 2 nA 0.3 % + 500 fA  
 2 nA to 20 nA 0.3 % + 1 pA  
 20 nA to 200nA 0.3 % + 10 pA  
 200 nA to 1 µA 26 µA/A + 0.4 pA HP 3458A Opt 002 
 1 µA to 10 µA 26 µA/A + 0.1 nA  
 10 µA to 100 µA 28 µA/A + 0.8 nA  
 100 µA to 1 mA 29 µA/A + 5.0 nA  
 1 mA to 10 mA 29 µA/A + 50 nA  
 10 mA to 100 mA 47 µA/A + 0.50 µA  
 100 mA to 1 A 0.11 % + 10 µA  
 1 A to 10 A 0.012 % Guildline 9211 with meter 
 10 A to 100 A 0.058 %  
 100 A to 300 A 0.12 %  
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 0.50 % + 0.14 A Fluke 5520A with 5500A/Coil 
Field calibrations available Note 4 150 A to 1000 A 0.51 % + 0.5 A  
    
DC VOLTAGE (20/E06) 
Measure 0 mV to 100 mV 10.2 µV/V + 0.50 µV 3458A Opt 002 
Field calibrations Available Note 4 100 mV to 10 V 5.2 µV/V + 0.50 µV  


 10 V to 100 V 7.9 µV/V + 30 µV  
 100 V to 500 V 12 µV/V + 0.10 mV  
 500 V to 800 V 15 µV/V + 0.10 mV  
 800 V to 1 kV 21 µV/V + 0.10 mV  
 1 kV to 120 kV 0.014 % High Voltage Divider 


    
Measuring Equipment 0 V to 220 mV 8.5 µV/V + 0.5 µV Fluke 5700A/EP 
Field calibrations Available Note 4 220 mV to 2.2 V 5.1 µV/V + 0.7 µV  
 2.2 V to 11 V 4.0 µV/V + 2.5 µV  
 11 V to 22 V 4.0 µV/V + 4 µV  
 22 V to 220 V 6.2 µV/V + 40 µV  
    
 220 V to 1100 V 7.6 µV/V + 500 µV Fluke 5700A/EP w/5725A 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
  1100 V to 36 kV 0.07 % HV Divider with source 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
LF AC VOLTAGE (20/E09) 


Measure 0 mV to 1 mV 0.1 MHz to 1 MHz 1.8 % + 2.4 µV 
Rhode & Schwarz 
URE3 


Field calibrations Available Note 4  1 MHz to 3 MHz 3.5 % + 2.4 µV  
  3 MHz to 10 MHz 9.3 % + 2.4 µV  


  10 MHz to 20 MHz 23 % + 2.4  µV  
     
 1 mV to 3 mV 0.1 MHz to 1 MHz 0.97 % + 2 µV  
  1 MHz to 3 MHz 3.5 % + 2 µV  
  3 MHz to 10 MHz 9.3 % + 2 µV  
  10 MHz to 20 MHz 23 % + 2 µV  


     
 3 mV to 100 mV 0.1 MHz to 1 MHz 0.91 % + 3 µV  
  1 MHz to 3 MHz 1.8 % + 3 µV  
  3 MHz to 10 MHz 2.9 % + 3 µV  
  10 MHz to 20 MHz 6.9 % + 3 µV  


  20 MHz to 30 MHz 14 % + 3 µV  
     


 0 mV to 10 mV 1 Hz to 40 Hz  0.039 % + 3.0 μV Agilent 3458A/002 
  40 Hz to 1 kHz  0.028 % + 1.0 μV  
  1 kHz to 20 kHz  0.038 % + 1.0 μV  
  20 kHz to 50 kHz  0.15 % + 1.0 μV  
  50 kHz to 100 kHz  0.59 % + 1.0 μV  
  100 kHz to 300 kHz  4.6 % + 2.0 μV  
     
 10 mV to 100 mV 1 Hz to 40 Hz  0.013 % + 4.0 μV  
  40 Hz to 1 kHz  0.0095 % + 2.0 μV  
  1 kHz to 20 kHz  0.017 % + 2.0 μV  
  20 kHz to 50 kHz  0.037 % + 2.0 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  50 kHz to 100 kHz  0.093 % + 2.0 μV  
  100 kHz to 300 kHz  0.36 % + 10 μV  
  300 kHz to 1 MHz  1.2 % + 10 μV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 40 μV  
  40 Hz to 1 kHz 0.0094 % + 20 μV  
  1 kHz to 20 kHz 0.017 % + 20 μV  
  20 kHz to 50 kHz 0.036 % + 20 μV  
  50 kHz to 100 kHz 0.093 % + 20 μV  
  100 kHz to 300 kHz 0.35 % + 0.1 mV  
  300 kHz to 1 MHz 1.2 % + 0.1 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.40 mV  
  40 Hz to 1 kHz 0.0095 % + 0.20 mV  
  1 kHz to 20 kHz 0.017 % + 0.20 mV  
  20 kHz to 50 kHz 0.036 % + 0.20 mV  
  50 kHz to 100 kHz 0.093 % + 0.20 mV  
  100 kHz to 300 kHz 0.35 % + 1.0 mV  
  300 kHz to 1 MHz 1.2 % + 1.0 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.0 mV  
  40 Hz to 1 kHz 0.024 % + 2.0 mV  
  1 kHz to 20 kHz 0.024 % + 2.0 mV  
  20 kHz to 50 kHz 0.041 % + 2.0 mV  
  50 kHz to 100 kHz 0.14 % + 2.0 mV  
  100 kHz to 300 kHz 0.46 % + 10 mV  
  300 kHz to 1 MHz 1.7 % + 10 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 40 mV  
  40 Hz to 1 kHz 0.047 % + 20 mV  
  1 kHz to 20 kHz 0.071 % + 20 mV  
  20 kHz to 50 kHz 0.14 % + 20 mV  
  50 kHz to 100 kHz 0.35 % + 20 mV  
     
 700 V to 85 kV 60 Hz 0.58 % HV Divider 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


AC Voltage Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4.0 μV 5700A/EP 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.10 % + 4.0 μV  
  40 Hz to 20 kHz 0.078 % + 4.0 μV  


     
  20 kHz to 50 kHz 0.13 % + 4.0 μV  
  50 kHz to 100 kHz 0.17 % + 5 μV  
  100 kHz to 300 kHz 0.33 % + 10 μV  
  300 kHz to 500 kHz 0.47 % + 20 μV  
  500 kHz to 1 MHz 0.58 % + 20 μV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.042 % + 4.0 μV  
  20 Hz to 40 Hz 0.030 % + 4.0 μV  
  40 Hz to 20 kHz 0.014 % + 4.0 μV  
  20 kHz to 50 kHz 0.030 % + 4.0 μV  
  50 kHz to 100 kHz 0.058 % + 5.0 μV  
  100 kHz to 300 kHz 0.12 % + 10 μV  
  300 kHz to 500 kHz 0.16 % + 20 μV  
  500 kHz to 1 MHz 0.27 % + 20 μV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 μV  
  20 Hz to 40 Hz 0.011 % + 7.0 μV  
  40 Hz to 20 kHz 0.008 % + 7.0 μV  
  20 kHz to 50 kHz 0.021 % + 7.0 μV  
  50 kHz to 100 kHz 0.047 % + 17 μV  
  100 kHz to 300 kHz 0.091 % + 20 μV  
  300 kHz to 500 kHz 0.14 % + 25 μV  
  500 kHz to 1 MHz 0.28 % + 45 μV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.027 % + 40 μV  
  20 Hz to 40 Hz 0.011 % + 15 μV  
  40 Hz to 20 kHz 0.0048 % + 8.0 μV  
  20 kHz to 50 kHz 0.0084 % + 10 μV  
  50 kHz to 100 kHz 0.012 % + 30 μV  
  100 kHz to 300 kHz 0.043 % + 80 μV  
  300 kHz to 500 kHz 0.10 % + 0.20 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  500 kHz to 1 MHz 0.18 % + 0.30 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.40 mV  
  20 Hz to 40 Hz 0.01 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 50 μV  
  20 kHz to 50 kHz  0.0083 % + 0.10 mV   
  50 kHz to 100 kHz  0.012 % + 0.20 mV   
  100 kHz to 300 kHz  0.030 % + 0.60 mV   
  300 kHz to 500 kHz  0.11 % + 2.0 mV   
  500 kHz to 1 MHz  0.17 % + 3.2 mV   
     
 22 V to 220 V 10 Hz to 20 Hz  0.028 % + 4.0 mV   
  20 Hz to 40 Hz  0.01 % + 1.5 mV   
  40 Hz to 20 kHz  0.0056 % + 0.60 mV   
  20 kHz to 50 kHz  0.0093 % + 1.0 mV   
  50 kHz to 100 kHz  0.016 % + 2.5 mV   
  100 kHz to 300 kHz  0.090 % + 16 mV   
  300 kHz to 500 kHz  0.44 % + 40 mV   
  500 kHz to 1 MHz  0.8 % + 80 mV   


 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV 
5700A/EP with 
5725A 


  50 kHz to 100 kHz 0.23 % + 45 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4.0 mV  
  1 kHz to 20 kHz 0.017 % + 6.0 mV  
  20 kHz to 30 kHz 0.067 % + 11 mV  
     


LF CAPACITANCE (20/E10) 
Measure Up to 10 pF 1 kHz 0.47 % + 0.05 pF GenRad 1689 
Field calibrations Available Note 4 10 pF to 100 pF 1 kHz 0.058 % + 0.05 pF  


 100 pF to 1 μF 1 kHz 0.024 % + 0.05 pF  
 1 μF to 100 μF 1 kHz 0.041 %  
 100 μF to 1 mF 1 kHz 0.24 %  
     
 10 nF to 100 μF 100 Hz to 120 Hz 0.058 % Agilent 4284A 
 100 μF to 12 mF 100 Hz to 120 Hz 0.12 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 10 nF to 10 μF 400 Hz 0.058 %  
 120 fF to 80 pF 10 kHz 0.12 %  
 80 pF to 1 μF 10 kHz 0.058 %  
 12 fF to 90 pF 100 kHz 0.12 %  
 90 pF to 100 nF 100 kHz 0.058 %  
 100 nF to 100 μF 100 kHz 0.12 %  
 10 fF to 90 pF 1 MHz 0.12 %  
 90 pF to 10 nF 1 MHz 0.058 %  
     


Measure Equipment 0.1 nF to 0.5 nF 1 kHz 0.59 pF  
Field calibrations Available Note 4 0.5 nF to 1.4 μF 1 kHz 0.12 % + 0.018 pF Arco SS32 


 1 pF 1 kHz - 1 MHz 0.06 % HP16381A 
 10 pF 1 kHz – 1 MHz 0.02 % HP16382A 
 100 pF 1 kHz – 1 MHz 0.004 % HP16383A 
 1000 pF 1 kHz – 1 MHz 0.007 % HP16384A 
     
 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF 5520A 
 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  
 3.3 nF to 11 nF 10 Hz to 1 kHz 0.20 % + 7.8 pF  
 11 nF to 110 nF 10 Hz to 1 kHz 0.20 % + 78 pF  
 110 nF to 330  nF 10 Hz to 1 kHz 0.20 % + 0.23 nF  
 0.33 μF to 1.1 μF 10 Hz to 600 Hz 0.20 % + 0.78 nF  
 1.1 μF to 3.3 μF 10 Hz to 300 Hz 0.20 % + 2.3 nF  
 3.3 μF to 11 μF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 μF to 33 μF 10 Hz to 120 Hz 0.32 % + 23 nF  
 33 μF to 110 μF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 μF to 330 μF DC to 50 Hz 0.37 % + 0.23 μF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.37 % + 0.78 μF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 μF  


 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 23 μF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 78 μF  
     
LF INDUCTANCE (20/E11) 
Measure 1 mH to 100 mH 0.1 kHz to 1 kHz 0.04 % + 0.1 μH GenRad 1689 
Field calibrations Available Note 4 100 mH to 10 H 0.1 kHz to 1 kHz 0.057 % + 1.4 μH  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 5 μH to 5 mH 400 Hz 0.12 % Agilent 4284A 
 5 mH to 10 H 400 Hz 0.058 %  
 120 μH to 20 mH 100 Hz to 120 Hz 0.12 %  
 20 mH to 10 H 100 Hz to 120 Hz 0.058 %  
 1 μH to 1 mH 1 kHz 0.12 %  
 5 nH to 120 μH 10 kHz 0.12 %  
 120 μH to 100 mH 10 kHz 0.058 %  
     


Measuring Equipment 100 mH 1 kHz 0.14 % Standard Inductor 
Field calibrations Available Note 4     
     
LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
(for current range listed below)     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     


0.33 A to 3 A 11 W to 110 mW DC 0.044 %  
 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     
9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
Measuring Equipment     
Field calibrations Available Note 4 0 ° to 179.99 ° 10 Hz to 65 Hz 0.10 ° Fluke 5520A 


  65 Hz to 500 Hz 0.20 °  
  500 Hz to 1 kHz 0.40 °  
  1 kHz to 5 kHz 1.8 °  
  5 kHz to 10 kHz 3.6 °  
  10 kHz to 30 kHz 7.3 °  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Source and Measure    


In-Lab 10 MHz 3.7 x 10 -12 Fluke 910R 
    


Field Service Note 4 10 MHz 3.8 x 10 -9 HP 53132A Counter 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5, 9 Remarks 


SIGNAL CHARACHTERIZATION (20/F03) 


AM Depth – Measure      
Field calibrations available Note 4     


50 Hz to 10 kHz 5 % to 40 % 150 kHz to 10 MHz (0.021AM + 0.014) % Agilent 8902A 
 40 % to 99 %  (0.021AM + 0.14) % With 11722A 
     


20 Hz to <50 Hz 5 % to 40 % 150 kHz to 10 MHz (0.031AM + 0.014) %  
 40 % to 99 %  (0.031AM + 0.14) %  
     
50 Hz to 50 kHz 5 % to 40 % 10 MHz to 1.3 GHz (0.011AM + 0.014) %  
 40 % to 99 %  (0.011AM + 0.14) %  
     
50 Hz to 50 kHz 5 % to 40 % 1.3 GHz to 26.5 GHz (0.016AM + 0.014) % Agilent 8902A 
 40 % to 99 %  (0.016AM + 0.14) % With 11722A, 
    11792A, and 
(20 Hz to 50 Hz) or 5 % to 40 % 10 MHz to 26.5 GHz (0.031AM + 0.014) % 11793A 
(50 kHz to 100 kHz) 40 % to 99 % 10 MHz to 26.5 GHz (0.031AM + 0.14) %  
      


FM Modulation – Measure     
Field calibrations available Note 4     


20 Hz to 10 kHz 0 kHz to 4 kHz 250 kHz to 10 MHz (0.021FM + 20) Hz Agilent 8902A 
 4 kHz to 40 kHz  (0.021FM + 22) Hz With 11722A 
 40 kHz to 400 kHz  (0.021FM + 100) Hz  
     
50 Hz to 100 kHz 0 kHz to 4 kHz 100 MHz to 26.5 GHz (0.011FM + 20) Hz Agilent 8902A 
 4 kHz to 40 kHz  (0.011FM + 22) Hz With 11722A, 
 40 kHz to 400 kHz  (0.011FM + 100) Hz 11792A, and 
    11793A 
20 Hz to <50 Hz 0 kHz to 4 kHz  (0.050FM + 20) Hz  
 4 kHz to 40 kHz  (0.050FM + 22) Hz  
 40 kHz to 400 kHz  (0.050FM + 100) Hz  
     
>100 kHz to 200 kHz 0 kHz to 4 kHz  (0.050FM + 100) Hz  
 4 kHz to 40 kHz  (0.050FM + 100) Hz  
 40 kHz to 400 kHz  (0.050FM + 100) Hz  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5, 9 Remarks 


Phase Modulation – 
Measure     
Field calibrations available Note 4     


200 Hz to 10 kHz 0 rad to < 4 rad 150 kHz to 10 MHz (0.042PM + 0.030) rad Agilent 8902A 
 4 rad to < 40 rad  (0.042PM + 0.030) rad with 11722A 
 40 rad to 400 rad  (0.042PM + 0.10) rad  
     
200 Hz to 20 kHz 0 rad to < 4 rad 10 MHz to 26.5 GHz (0.036PM + 0.030) rad 8902A with 


 4 rad to < 40 rad  (0.036PM + 0.030) rad 
1722A, 
11792A, 


 40 rad to 400 rad  (0.036PM + 0.10) rad And 11793A 
Harmonic Distortion     
Field calibrations available Note 4 0 dBc to -80 dBc 30 Hz to 6.5 GHz 1.7 dB Agilent 8566B 


  6.5 GHz to 22 GHz 2.6 dB  
  22 GHz to 26.5 GHz 3.3 dB  
     


Total Harmonic Distortion 0 dB to -80 dB 20 Hz to 20 kHz 1.2 dB Agilent 8903B 
Field calibrations available Note 4  20 kHz to 100 kHz 2.3 dB  


     
AM Total Harmonic 0 dB to -80 dB 20 Hz to 100 kHz 2.7 dB  
Distortion     
Field calibrations available Note 4     
     
Total Harmonic Distortion     
5 Hz to 600 kHz     
Field calibrations available Note 4     


Input Voltage Range 100 % to 0.3 % 10 Hz to 1 MHz 3 % Agilent 334A 
< 30 V  1 MHz to 3 MHz 6 %  
     


 0.1 % 10 Hz to 20 Hz 12 %  
  20 Hz to 30 Hz 6 %  
  30 Hz to 300 kHz 3 %  
  300 kHz to 500 kHz 6 %  
  500 kHz to 1.2 MHz 12 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5, 9 Remarks 


Input Voltage Range 100 % to 0.3 % 10 Hz to 300 kHz 3 %  
> 30 V  300 kHz to 500 kHz 6 %  


  500 kHz to 3 MHz 12 %  
     
 0.1 % 20 Hz to 30 Hz 12 %  
  30 Hz to 300 kHz 3 %  
  300 kHz to 500 kHz 6 %  
  500 kHz to 1.2 MHz 12 %  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
PULSE WAVEFORM (20/F04) 
Rise time (Generate)  ≥ 13 ps  2.4 ps Pulser 
Field calibrations Available Note 4    


    
Rise Time (Measure)  ≥ 17 ps  3.9 ps + 2 % Sampling System 
    


MECHANICAL 
FORCE (20/M06) 
Force Measuring Equipment 1 lbf to 100 lbf 0.06 % Deadweight 
    
VIBRATION (20/M11) 
Acceleration 20 Hz to 100 Hz 2.1 % Standard Accelerometer 


 100 Hz to 2.5 kHz 1.6 %  
 2.5 kHz to 10 kHz 2.9 %  
    


TORQUE (20/M15) 
Torque - Measure 0.5 ozf-in to 15 ozf-in 0.83 % Wheel w/ weight 
Field calibrations Available Note 4    
 15 ozf-in to 200 ozf-in 0.40 % Torque Calibrator 


 4 lbf-in to 80 lbf-in 0.43 %  
 80 lbf-in to 1000 lbf-in 0.40 %  


 20 lbf-ft to 2000 lbf-ft 0.40 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 1000 lbf-ft to 5000 lbf-ft 1.0 %  
Torque – Measuring 
Equipment    
 0.5 ozf-in to 16 ozf-in 0.83 % Torque Wheel with Weights 
 1 lbf-in to 40 lbf-in 0.075 %  
 40 lbf-in to 260 lbf-in 0.074 %  
   
 260 lbf-in to 3000 lbs-in 0.066 % Torque Arm with Weights 
    
WEIGHING INSTRUMENTS (20/M16) 
Balances & Scales 5 mg to 500 mg 0.12 mg ASTM Class 1 & 2 Weights 
Field calibrations Available Note 4 500 mg to 5 g 0.13 mg  


 5 g to 10 g 0.14 mg  
 10 g to 20 g 0.16 mg  
 20 g to 30 g 0.19 mg  
 30 g to 50 g 0.28 mg  
 50 g to 100 g 0.52 mg  
 100 g to 200 g 1.0 mg  
 200 g to 500 g 1.7 mg  
 500 g to 1 kg 5.1 mg  
 1 kg to 2 kg 1.3 mg  
 2 kg to 3 kg 1.4 mg  
 3 kg to 4 kg 1.5 mg  
 4 kg to 5 kg 2.8 mg  
 5 kg to 10 kg 13 mg  
 10 kg to 20 kg 2 g NIST Class F Weights 
 1 lb to 500 lb 0.01 %  


    
ELECTROMAGNETICS – RF/MICROWAVE 


RF/MICROWAVE POWER (20/R17) 
Absolute RF Power    
Field calibrations available Note 4    


50 MHz 1 mW Reference 0.63 % (0.03 dBm) Agilent 478A- H75, 
   432A, and 3458A 
    
100 kHz to 2.6 GHz +30 dBm to +20 dBm 0.07 dBm Agilent 8902A with 11722A 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 +20 dBm to +10 dBm 0.06 dBm  
 +10 dBm to 0 dBm 0.07 dBm  
 0 dBm to -10 dBm 0.06 dBm  
 -10 dBm to -20 dBm 0.10 dBm  


2.6 GHz to 12 GHz +30 dBm to +20 dBm 0.14 dBm 
Agilent 8902A w/ 11722A, 
11792A & 11793A 


 +20 dBm to +10 dBm 0.13 dBm  
 +10 dBm to 0 dBm 0.13 dBm  
 0 dBm to -10 dBm 0.13 dBm  
 -10 dBm to -20 dBm 0.15 dBm  
    
12 GHz to 18 GHz +30 dBm to +20 dBm 0.17 dBm  


 +20 dBm to +10 dBm 0.16 dBm  
 +10 dBm to 0 dBm 0.16 dBm  
 0 dBm to -10 dBm 0.16 dBm  
 -10 dBm to -20 dBm 0.17 dBm  
    


SCATTERING PARAMETERS (20/R18) 
Reflection (VSWR)   VSWR Bridge 
Field calibrations available Note 4 (Rho) (Rho)  


10 MHz to 18 GHz 0.022 to 0.1 0.022  
 0.1 to 0.2 0.027  
 0.2 to 0.3 0.033  
 0.3 to 0.4 0.042  


Relative Tuned RF Power    
Field calibrations available Note 4    


250 kHz to 18 GHz 0 dB to -20 dB 0.11 dB Agilent 8902A 
 -20 dB to -40 dB 0.13 dB with 11722A, 11793A 
 -40 dB to -60 dB 0.16 dB  
 -60 dB to -80 dB 0.20 dB  
 -80 dB to -100 dB 0.30 dB  
 -100 dB to -120 dB 0.32 dB  


THERMODYNAMIC 
HUMIDITY (20/T02) 


Measuring Equipment 10 % to 90 %  1.3 % 
Vaisala HMI41/HMP46 
with Source 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
Measure    


Field calibrations Available Note 4 10 % to 90 % 1.3 % Vaisala HMI41/HMP46 
    
LABORTORY THERMOMETERS (20/T03) 
Measure    
Field calibrations Available Note 4 -195 °C to 0 °C 0.011 °C + 0.001 % Hart 5628 w/ Black Stack 


 0 °C to 420 °C 0.025 °C + 0.001 %  
 420 °C to 660 °C 0.034 °C + 0.001 %  
    
Measure  -195 °C to 0 °C 0.010 °C + 0.001 % Hart 5628 w/ Hart 1575 
 0 °C to 420 °C 0.020 °C + 0.001 %  
 420 °C to 660 °C 0.028 °C + 0.001 %  
Measuring Equipment    
Field calibrations Available Note 4 -25 °C to 140 ºC 0.06 ºC  Hart 5628 w/Hart Well 


 140 °C to 600 ºC 0.03 ºC   
    


PRESSURE (20/T05) 
Absolute Measure &  25 to 500 psia 0.0067 % + 0.001 psia Ruska 7250xi 
Measuring Equipment 0 to 25 psia 0.0019 psia  
    
Gage Pressure Measure &  -36 in H2O to -22 in H2O 0.0090% + 150 μin H2O DHI PPC4-ui 
Measuring Equipment – -22 in H2O to 22 in H2O 0.002  in H2O  
Pneumatic 22 in H2O to 60 in H2O 0.0090% + 150 μin H2O  


 60 in H2O to 72 in H2O 0.0065 in H2O  
 72 in H2O to 804 in H2O 0.0090% + 150 μin H2O  
    
 -14.7 psig to 25 psig 0.0016 psig Ruska 7250xi 
 25 psig to 500 psig 0.0065%  
    


 500 psig to 10 000 psig 2.9 psig Mensor 2101 
Pressure Measuring 
Equipment – Hydraulic    
 5 psig to 15 000 psig 0.018 % Fluke P3125-PSI 
    


 15 000 psig to 30 000 psig 35 psig Pressure Transducer 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
RADIATION THERMOMETRY (20/T06) 
Infrared Temperature –  -15 °C to 0 °C 0.98 °C Hart Black Body 
Measuring Equipment 0 °C to 50 °C 0.67 °C  


 50 °C to 100 °C 0.71 °C  
 100 °C to 120 °C 0.76 °C  
 120 °C to 200 °C 0.99 °C  
 200 °C to 350 °C 1.7 °C  
 350 °C to 500 °C 2.3 °C  
    


THERMOCOUPLES & PYROMETER INDICATORS (20/T08) 
Electrical Calibration of 
Thermocouple Devices    
Field calibrations Available Note 4    


Type J -210 °C to -100 °C 0.21 °C Fluke 5520A 
 -100 °C to -30 °C 0.13 °C  
 -30 °C to 150 °C 0.12 °C  
 150 °C to 760 °C 0.14 °C  
 760 °C to 1200 °C 0.18 °C  
    


Type K -200 °C to -100 °C 0.26 °C  
 -100 °C to -25 °C 0.15 °C  
 -25 °C to 120 °C 0.13 °C  
 120 °C to 1000 °C 0.21 °C  
 1000 °C to 1372 °C 0.31 °C  
    


Type T -250 °C to -150 °C 0.50 °C  
 -150 °C to 0 °C 0.20 °C  
 0 °C to 120 °C 0.13 °C  
 120 °C to 400 °C 0.12 °C  
    


Type E -250 °C to -100 °C 0.39 °C  
 -100 °C to -25 °C 0.13 °C  
 -25 °C to 350 °C 0.12 °C  
 350 °C to 650 °C 0.13 °C  
 650 °C to 1000 °C 0.17 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


Type R 0 °C to 250 °C 0.45 °C  
 250 °C to 400 °C 0.29 °C  
 400 °C to 1000 °C 0.26 °C  
 1000 °C to 1767 °C 0.32 °C  
    


Type S 0 °C to 250 °C 0.45 °C  
 250 °C to 1000 °C 0.30 °C  
 1000 °C to 1400 °C 0.29 °C  
 1400 °C to 1767°C 0.36 °C  
    


Type N -200 °C to -100 °C 0.32 °C  
 -100 °C to -25 °C 0.18 °C  
 -25 °C to 120 °C 0.15 °C  
 120 °C to 410 °C 0.15 °C  
 410 °C to 1300 °C 0.21 °C  
    


Type B 600 °C to 800 °C 0.35 °C  
 800 °C to 1000 °C 0.28 °C  
 1000 °C to 1550 °C 0.24 °C  
 1550 °C to 1820 °C 0.26 °C  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty using a coverage factor, k = 2, with a 
level of confidence of approximately 95 %.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 


Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
Note 9: Where AM, FM, and PM is the value of the respective modulation measured.  AM uncertainty is expressed in percent of 
modulation depth. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat - Houston 
1181 Brittmoore, Suite 600 


Houston, TX 77043 
Mr. Scott Caine 


Phone: 713-465-4399 Fax: 713-465-0525 
E-mail: scaine@transcat.com 


URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. ( 20/A01) 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angles 0° to 360° 0.0022° CMM 
 0° to 360° 0.009° OGP Vision System 
    
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers – Outside, 
Inside, Depth 0.01 in to 1 in 22 µin + 1 µin/in Comparison to Gage Blocks 
Field calibrations Available Note 4 1 in to 2 in 6 µin + 16 µin/in  
 2 in to 6 in 32 µin + 3 µin/in  
 6 in to 12 in 41 µin + 3 µin/in  
 12 in to 16 in 9 µin + 7 µin/in  
 16 in to 24 in 85 µin + 2.3 µin/in  
    
 24 in to 80 in 610 µin End Standards and CMM; 
   Zero Setting 
    
 24 in to 80 in 130 µin CMM; 0 in to 1 in 
   Micrometer Travel 
Anvil Flatness    
Field calibrations Available Note 4 0 in to 1 in 6.5 µin Optical Flats 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
Calipers – Outside, Inside, 
Depth, Step 0 in to 1 in 22 µin + 1 µin/in Comparison to Gage Blocks 
Field calibrations Available Note 4 1 in to 2 in 6 µin + 16 µin/in  
 2 in to 6 in 32 µin + 3 µin/in  
 6 in to 12 in 41 µin + 3 µin/in  
 12 in to 16 in 9 µin + 7 µin/in  
 16 in to 24 in 85 µin + 2.3 µin/in  
 24 in to 80 in 640 µin CMM 
    
Dial Indicators 0 in to 1 in 10 µin + 19 µin/in Comparison to Gage Blocks 
 1 in to 4 in 28 µin + 2 µin/in  
 4 in to 6 in 46 µin + 3 µin/in  
Length Measurement – Single 
Axis – Outside 0 in to 1 in 3.2 µin + 1.0 µin/in Pratt & Whitney Labmaster 
 1 in to 10 in 1.6 µin + 2.5 µin/in  


 10 in to 13 in 2.8 µin/in  
 13 in to 80 in 12 µin + 1.5 µin/in Laser Interferometer w/CMM 


Length Measurement – Single 
Axis – Inside 0.04 in to 0.5 in 5.0 µin + 4.0 µin/in Pratt & Whitney Labmaster 
 0.5 in to 4 in 7.0 µin + 2.0 µin/in  
 4 in to11 in 3.0 µin + 3.0 µin/in  


 11 in to 40 in 39 µin + 1.4 µin/in Gage Blocks with CMM 
 40 in to 80 in 250 µin CMM 


    
Height Gages 0 in to 24 in 85 µin + 1.0 µin/in Comparison to Gage Blocks 


    
    
Linear Displacement 0 in to 1440 in 1.1 µin + 0.6 µin/in Laser Interferometer 
Field calibrations Available Note 4    
    
MEASURING WIRES (20/D07) 
Thread Wires 2 TPI to 120 TPI 9.7 µin Pratt & Whitney Labmaster 


    
SPHERICAL DIAMETER; PLUG/RING GAGES (20/D11) 
Outer Diameters - Plugs 0.001 in to 2 in 6.0 µin + 1.3 µin/in Pratt & Whitney Labmaster 
 2 in to 4 in 5.0 µin + 2.0 µin/in  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
 4 in to 6 in 2.5 µin + 2.6 µin/in  
    
SURVEYING RODS and TAPES (20/D13) 
Steel Rules, Tape Measures, 
and PI Tapes 0 in to 72 in 490 µin + 3.5 µin/in CMM with Vision 
 72 in to 1200 in 130 µin + 7.3 µin/in  
    
THREADED PLUGS & RING GAGES (20/D14) 
Threaded Plugs – Outer Pitch 
Diameter 0 in to 6 in 79 µin + 1.0 µin/in 


Comparator with 
Thread Wires 


    
TWO DIMENSIONAL GAGES (20/D15) 
Linear Dimension –  
Two Axis (X-Y) 27 in x 27 in 150 µin + 21 µin/in OGP Vision System 
    
COORDINATE MEASURING MACHINES (20/D16)
Volumetric 0 in3 to 1 in3 53 µin CMM 
 1 in3 to 216 in3 120 µin  
 0.125 ft3 to 18 ft3 310 µin  
 18 ft3 to 66 ft3 0.0014 in  
    
Volumetric 37 ft3 0.012 in Articulated Arm 
Field calibrations Available Note 4    


ELECTROMAGNETICS – DC/LOW FREQUENCY 
Measured Parameter or  
Device Calibrated Remarks 
AC to DC VOLTAGE/CURRENT CONVERTERS (20/E01) 
Flatness Relative to 1 kHz   
Field calibrations Available Note 4 Uncertainty (k=2) in % Note 3,5 
 Range 
Frequency 
Range 7 V 2.2 V 700 mV 220 mV 70 mV 22 mV 7 mV 2.2 mV 
10 Hz 0.006 0.01 0.01 0.015 0.017 0.019 0.02 0.022 
20 Hz 0.007 0.011 0.011 0.015 0.017 0.019 0.02 0.022 
50 Hz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
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Measured Parameter or  
Device Calibrated Remarks 
AC to DC VOLTAGE/CURRENT CONVERTERS (20/E01) 
Flatness Relative to 1 kHz   
Field calibrations Available Note 4 Uncertainty (k=2) in % Note 3,5 
 Range 
Frequency 
Range 7 V 2.2 V 700 mV 220 mV 70 mV 22 mV 7 mV 2.2 mV 
105 Hz 0.007 0.007 0.007 0.008 0.009 0.009 0.010 0.010 
200 Hz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
2 kHz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
10 kHz 0.006 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
20 kHz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
50 kHz 0.006 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
100 kHz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
200 kHz 0.006 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
500 kHz 0.005 0.006 0.006 0.007 0.008 0.008 0.009 0.009 
700 kHz 0.011 0.012 0.012 0.013 0.014 0.014 0.015 0.016 
1 MHz 0.011 0.012 0.013 0.014 0.014 0.015 0.015 0.016 
1.2 MHz 0.012 0.013 0.014 0.014 0.014 0.015 0.016 0.016 
2 MHz 0.014 0.015 0.016 0.016 0.016 0.017 0.018 0.018 
3 MHz 0.017 0.019 0.02 0.021 0.022 0.023 0.023 0.025 
4 MHz 0.019 0.02 0.022 0.022 0.023 0.024 0.024 0.025 
6 MHz 0.023 0.025 0.027 0.028 0.028 0.03 0.031 0.032 
8 MHz 0.028 0.029 0.031 0.032 0.032 0.034 0.034 0.036 
9 MHz 0.027 0.029 0.03 0.031 0.032 0.033 0.034 0.035 
10 MHz 0.026 0.029 0.031 0.030 0.031 0.032 0.033 0.035 
12 MHz 0.036 0.039 0.041 0.042 0.043 0.045 0.046 0.048 
15 MHz 0.037 0.04 0.042 0.042 0.043 0.046 0.047 0.049 
17 MHz 0.042 0.045 0.047 0.047 0.048 0.050 0.050 0.052 
20 MHz 0.045 0.048 0.051 0.052 0.054 0.057 0.059 0.061 
23 MHz 0.068 0.070 0.073 0.074 0.076 0.079 0.081 0.084 
26 MHz 0.083 0.084 0.087 0.09 0.093 0.096 0.098 0.10 
28 MHz 0.094 0.096 0.10 0.10 0.11 0.11 0.12 0.12 
30 MHz 0.11 0.11 0.11 0.11 0.12 0.12 0.12 0.13 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 


AC RESISTORS and CURRENT (20/E02) 
AC Current Fluke A40 Shunts with 792A 


 Uncertainty (k=2) in µA/A Note 3 
 Frequency Range 
Range 10 Hz 20 Hz 40 Hz 400 Hz 1 kHz 5 kHz 10 kHz 20 kHz 50 kHz 
100 μA 61 66 56 60 59 72 81 100 130 


200 μA 62 43 38 36 36 63 73 98 130 


1 mA 45 41 31 38 37 37 37 42 46 


2 mA 46 31 31 28 28 28 28 31 39 


10 mA 110 53 33 31 31 31 30 32 55 


20 mA 130 54 33 31 31 31 32 34 63 


100 mA 130 53 33 31 31 31 31 40 73 


200 mA 120 57 33 31 31 31 31 36 73 


1A 110 57 37 35 36 35 38 50 180 


2A 110 60 37 35 36 41 38 52 120 


10A 160 85 64 63 63 63 63 83 150 


20A 230 150 120 110 120 120 140 150 260 


50A 176 86 66 66 65 72 76   


100A 168 81 72 62 62 85    
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks


AC Current – Measuring 
Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.03 % + 16 nA Fluke 5720A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.02 % + 10 nA  


  40 Hz to 1 kHz 0.015 % + 8 nA  
  1 kHz to 5 kHz 0.03 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     
 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.03 % + 40 nA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.014 % + 35 nA  
  1 kHz to 5 kHz 0.02 % + 110 nA  
  5 kHz to 10 kHz 0.11 % + 650 nA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 400 nA  
  20 Hz to 40 Hz 0.018 % + 350 nA  
  40 Hz to 1 kHz 0.014 % + 350 nA  
  1 kHz to 5 kHz 0.02 % + 550 nA  
  5 kHz to 10 kHz 0.11 % + 5 μA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 μA  
  20 Hz to 40 Hz 0.018 % + 3.5 μA  
  40 Hz to 1 kHz 0.014 % + 2.5 μA  
  1 kHz to 5 kHz 0.021 % + 3.5 μA  
  5 kHz to 10 kHz 0.11 % + 10 μA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 μA  
  1 kHz to 5 kHz 0.046 % + 80 μA  
  5 kHz to 10 kHz 0.7 % + 160 μA  
     
 2.2 A to 11 A 40 Hz to 1 kHz 0.05 % + 170 μA Fluke 5720A+5725A 
  1 kHz to 5 kHz 0.10 % + 380 μA  
  5 kHz to 10 kHz 0.36 % + 750 μA  
     
 11 A to 20 A 10 Hz to 100 Hz 0.097 % + 2.0 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 5.0 mA  
  1 kHz to 5 kHz 2.3 % + 5.0 mA  


     
 20 A to 100 A 10 Hz to 1 kHz 0.12 % Ohms Lab Shunt 
    with Current Source 
     


Extended Frequency Ranges 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.4 µA Fluke 5520A 
 0.33 mA to 3.3 mA  0.78 % + 0.6 µA  
 3.3 mA to 33 mA  0.31 % + 4.0 µA  
 33 mA to 330 mA  0.31 % + 0.20 mA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 26 mA Fluke 5520A 
Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.83 % + 47 mA  


 150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.1 % + 0.22 A  


Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A Fluke 5520A 
Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 1.0 % + 0.25 A  


 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.9 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.3 % + 0.92 A  
     


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 30 nA Agilent 3458A opt 2 
Field calibrations Available Note 4  20 Hz to 45 Hz 0.18 % + 30 nA  


  45 Hz to 5 kHz 0.072 % + 30 nA  
     
 0.1 mA to 1 mA 10 Hz to 20 Hz 0.46 % + 0.20 µA  
  20 Hz to 45 Hz 0.17 % + 0.20 µA  
  45 Hz to 100 Hz 0.071 % + 0.20 µA  
  100 Hz to 5 kHz 0.037 % + 0.20 µA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2 µA  
  20 Hz to 45 Hz 0.17 % + 2 µA  
  45 Hz to 100 Hz 0.071 % + 2 µA  
  100 Hz to 5 kHz 0.038 % + 2 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 20 µA  
  20 Hz to 45 Hz 0.17 % + 20 µA  
  45 Hz to 100 Hz 0.071 % + 20 µA  
  100 Hz to 5 kHz 0.037 % + 20 µA  
     
 0.1 A to 1 A 10 Hz to 20 Hz 0.46 % + 0.20 mA  
  20 Hz to 45 Hz 0.19 % + 0.20 mA  
  45 Hz to 100 Hz 0.097 % + 0.20 mA  
  100 Hz to 5 kHz 0.12 % + 0.20 mA  
     
 1 A to 5 A 3 Hz to 10 kHz 0.19 % + 1.6 mA Fluke 8846 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 5 A to 10 A 3 Hz to 10 kHz 0.16 % + 3 mA Fluke 8846 
     
 10 A to 100 A 10 Hz to 1 kHz 0.12 % Ohm Labs Shunt 
     


Impedance 1 Ω 10 Hz to 1 MHz 0.059 % 
Quadtech 7600 LCR 
Meter 


Field calibrations Available Note 4 10 Ω  0.059 %  
 100 Ω  0.059 %  


 1 kΩ  0.059 %  
 10 kΩ  0.062 %  
 100 kΩ  0.19 %  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE AND CURRENT (20/E05) 
DC Resistance – Measuring 
Equipment and Measure 0 Ω (floor) 0.63 nΩ 


Standard Resistors with 
Current Source and DMM 


 100 µΩ to < 1 mΩ 6.3 µΩ/Ω  
 1 mΩ to < 10 mΩ 3.0 µΩ/Ω  
 10 mΩ to < 100 mΩ 2.3 µΩ/Ω  
 0.1 Ω to < 1 Ω 2.3 µΩ/Ω  


 1 Ω to < 10 Ω 0.18 µΩ/Ω 
Standard Resistors with MI 
6242B Bridge 


 10 Ω to < 100 Ω 0.29 µΩ/Ω  
 100 Ω to < 1 kΩ 0.28 µΩ/Ω  
 1 kΩ to < 10 kΩ 0.44 µΩ/Ω  
 10 kΩ to < 100 kΩ 0.19 µΩ/Ω  
 100 kΩ to < 1 MΩ 1.7 µΩ/Ω  
 1 MΩ to < 10 MΩ 5.7 µΩ/Ω  
 10 MΩ to < 100 MΩ 11 µΩ/Ω Standard Resistor 
 100 MΩ to < 1 GΩ 29 µΩ/Ω  


 1 GΩ to < 20 GΩ 140 µΩ/Ω 
Standard Resistors with 
8508 (Double Substitution) 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC Resistance – Measure 100 MΩ Source 24 µΩ/Ω Standard Resistor 
 1 GΩ Source 38 µΩ/Ω  
    
Resistance Ratio 1 Ω to 1 kΩ 0.2 µΩ/Ω MI 6242B Bridge 
    
DC Resistance – Measuring 
Equipment and Measure 10 mΩ to 10 Ω 18 µΩ/Ω + 50 µΩ 


HP3458A with Decade 
Resistor 


Field calibrations Available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 500 µΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 500 µΩ  


 1 kΩ to 10 kΩ 12 µΩ/Ω + 5 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 50 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 100 Ω  
 10 MΩ to 100 MΩ 590 µΩ/Ω + 1 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 10 kΩ  
DC Resistance – Measuring 
Equipment 10 MΩ to 100 MΩ 0.08 % IET HRRS-B-7-100k-5kV 
Field calibrations Available Note 4 100 MΩ to 1 GΩ 0.25 %  
 1 GΩ to 10 GΩ 0.41 %  
 10 GΩ to 100 GΩ 0.84 %  
 100 GΩ to 1 TΩ 2.5 %  
DC Current – Measuring 
Equipment and Measure 0 A (floor) 0.40 nA 


Standard Shunts with 
Current Source 


 100 nA to < 1 µ A 17 µA/A  
 1 µA to < 10 µA 8.3 µA/A  
 10 µA to < 100 µA 7.9 µA/A  
 100 µA to < 1 mA 4.5 µA/A  
 1 mA to < 10 mA 2.0 µA/A  
 10 mA to < 100 mA 1.9 µA/A  
 100 mA to < 1 A 2.2 µA/A  
 1 A to < 10 A 3.3 µA/A  
 10 A to < 20 A 6.9 µA/A  
 20 A 61 µA/A  
 > 20 A to 100 A 78 µA/A  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC Current – Measuring 
Equipment and Measure 0 µA to 100 µA 26 µA/A + 0.8 nA HP3458A with Current 
Field calibrations Available Note 4 100 µA to 1 mA 26 µA/A + 5.0 nA Source 


 1 mA to 10 mA 26 µA/A + 50 nA  
 10 mA to 100 mA 43 µA/A + 0.5 µA  
 100 mA to 1 A 0.13 mA/A + 10 µA  


 1 A to 20 A 44 µA/A + 1.8 mA 
Shunt w/3458A and current 
source 


 20 A to 100 A 120µA/A  
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 0.51 % + 0.14 A 5520A w/5500A Coil 
Field calibrations Available Note 4 150 A to 1000 A 0.51 % + 0.50 A  


    
DC VOLTAGE (20/E06) 
DC Voltage – Fixed Points 
Measuring Equipment and 
Measure 0 V (floor) 59 nV Ratio Metric with Zener  
 1 mV 120 µV/V Reference 
 10 mV 22 µV/V  
 100 mV 0.80 µV/V  
 1 V 0.29 µV/V  
 10 V 0.20 µV/V  
 19 V 0.48 µV/V  
 100 V 0.28 µV/V  
 1000 V 0.54 µV/V  
 20 mV to < 50 mV 13 µV/V + 0.059 µV  
 50 mV to < 100 mV 7.3 µV/V + 0.059 µV  
 100 mV to ≤ 1 kV 0.61 µV/V + 0.059 µV  
DC Voltage – Measuring 
Equipment and Measure 0 V to 100 mV 7.1 µV/V + 0.5 µV HP3458A opt 2 with 5720A 
Field calibrations Available Note 4 100 mV to 10 V 5 µV/V + 0.5 µV  
 10 V to 100 V 7.6 µV/V + 30 µV  
 100 V to 500 V 11 µV/V + 100 µV  
 500 V to 800 V 16 µV/V + 100 µV  
 800 V to 1100 V 21 µV/V + 100 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 > 1.1 kV to 5 kV 110 mV/kV 
High Voltage Divider 
Comparison 


 > 5 kV to 120 kV 96 mV/kV  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Remarks 
LOW FREQUENCY AC VOLTAGE (20/E09)
AC Voltage – Measure Fluke 792A 
 Uncertainty (k=2) in µV/V Note 3


 Frequency Range 


Range 
10  
Hz 


20  
Hz 


40  
Hz 


100 
Hz 


1  
kHz 


10 
kHz 


20 
kHz 


50 
kHz 


100 
kHz 


300 
kHz 


500 
kHz 


800 
kHz 


1 
MHz 


2 mV 630 890 930 920 370 840 840 430 1000 1200 2100 2400 2500 
6 mV 330 310 330 210 270 260 280 340 530 760 930 610 660 
10 mV 140 190 110 240 190 190 170 220 290 240 650 390 490 
20 mV 82 73 63 120 73 84 62 150 210 300 460 350 400 
60 mV 100 66 52 45 37 47 52 70 140 270 350 410 430 
100 mV 38 35 22 32 30 34 31 41 76 160 200 280 210 
200 mV 42 24 38 23 19 25 18 45 87 130 120 260 210 
600 mV 30 39 17 11 12 11 12 22 31 96 90 86 110 
1 V 86 35 18 9.2 9.4 11 7.7 18 10 70 95 95 75 
2 V 25 20 18 8 6.9 6.5 7.1 15 11 96 95 76 76 
6 V 33 21 18 8.9 6.8 8.2 7 21 12 92 93 78 78 
10 V 20 32 18 10 8.3 8.3 9.3 10 11 70 99 110 130 
20 V 37 21 19 8.9 8.5 8.9 10 11 15 85 91 78 82 
60 V 37 23 19 11 11 12 11 33 16 73    
100 V 86 35 19 15 14 15 11 31 16     
200 V 44 24 19 18 12 12 13 17 21     
600 V 96 47 27 23 16 16 17 46 51     
1000 V 54 21 22 22 19 18 20 49 52     
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  


Device Calibrated Range Frequency Range 
Uncertainty  
(k=2) Note 3,5 Remarks 


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3 µV Agilent 3458A opt 2 
Field calibrations Available Note 4  40 Hz to 1 kHz 0.028 % + 1 µV  


  1 kHz to 20 kHz 0.038 % + 1 µV  
  20 kHz to 50 kHz 0.15 % + 1 µV  
  50 kHz to 100 kHz 0.59 % + 1 µV  
  100 kHz to 300 kHz 4.6 % + 2 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4 μV  
  40 Hz to 1 kHz 0.0094 % + 2 μV  
  1 kHz to 20 kHz 0.017 % + 2 μV  
  20 kHz to 50 kHz 0.037 % + 2 μV  
  50 kHz to 100 kHz 0.093 % + 2 μV  
  100 kHz to 300 kHz 0.36 % + 10 μV  
  300 kHz to 1 MHz 1.2 % + 10 μV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 40 μV  
  40 Hz to 1 kHz 0.0094 % + 20 μV  
  1 kHz to 20 kHz 0.017 % + 20 μV  
  20 kHz to 50 kHz 0.036 % + 20 μV  
  50 kHz to 100 kHz 0.093 % + 20 μV  
  100 kHz to 300 kHz 0.35 % + 100 μV  
  300 kHz to 1 MHz 1.2 % + 100 μV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.4 mV  
  40 Hz to 1 kHz 0.0095 % + 0.2 mV  
  1 kHz to 20 kHz 0.017 % + 0.2 mV  
  20 kHz to 50 kHz 0.036 % + 0.2 mV  
  50 kHz to 100 kHz 0.093 % + 0.2 mV  
  100 kHz to 300 kHz 0.35 % + 1 mV  
  300 kHz to 1 MHz 1.2 % + 1 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4 mV  
  40 Hz to 1 kHz 0.024 % + 2 mV  
  1 kHz to 20 kHz 0.024 % + 2 mV  
  20 kHz to 50 kHz 0.041 % + 2 mV  
  50 kHz to 100 kHz 0.14 % + 2 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  


Device Calibrated Range Frequency Range 
Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz 0.46 % + 10 mV  
  300 kHz to 1 MHz 1.7 % + 10 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 40 mV  
  40 Hz to 1 kHz 0.047 % + 20 mV  
  1 kHz to 20 kHz 0.071 % + 20 mV  
  20 kHz to 50 kHz 0.14 % + 20 mV  
  50 kHz to 100 kHz 0.35 % + 20 mV  


AC Voltage – Measuring 
Equipment and Measure 700 V to 2 kV 60 Hz 0.05 % + 1.6 V 


High Voltage 
Divider Comparison 


 2 kV to 10 kV 60 Hz 0.11 % + 0.4 V  
 10 kV to 80 kV 60 Hz 0.12 %   


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 μV Fluke 5720A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.1 % + 4 μV  


  40 Hz to 20 kHz 0.077% + 4 μV  
  20 kHz to 50 kHz 0.12 % + 4.5 μV  
  50 kHz to 100 kHz 0.17 % + 5 μV  
  100 kHz to 300 kHz 0.33 % + 10 μV  
  300 kHz to 500 kHz 0.47 % + 20 μV  
  500 kHz to 1 MHz 0.58 % + 20 μV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.044 % + 4 μV  
  20 Hz to 40 Hz 0.031 % + 4 μV  
  40 Hz to 20 kHz 0.015 % + 4 μV  
  20 kHz to 50 kHz 0.031 % + 4 μV  
  50 kHz to 100 kHz 0.059 % + 5 μV  
  100 kHz to 300 kHz 0.12 % + 12 μV  
  300 kHz to 500 kHz 0.16 % + 20 μV  
  500 kHz to 1 MHz 0.3 % + 20 μV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 μV  
  20 Hz to 40 Hz 0.011 % + 7 μV  
  40 Hz to 20 kHz 0.0083 % + 7 μV  
  20 kHz to 50 kHz 0.021 % + 7 μV  
  50 kHz to 100 kHz 0.047 % + 17 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  


Device Calibrated Range Frequency Range 
Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz 0.092 % + 20 μV  
  300 kHz to 500 kHz 0.14 % + 25 μV  
  500 kHz to 1 MHz 0.28 % + 45 μV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.028 % + 40 μV  
  20 Hz to 40 Hz 0.01 % + 15 μV  
  40 Hz to 20 kHz 0.0048 % + 8 μV  
  20 kHz to 50 kHz 0.0081 % + 10 μV  
  50 kHz to 100 kHz 0.012 % + 30 μV  
  100 kHz to 300 kHz 0.043 % + 80 μV  
  300 kHz to 500 kHz 0.1 % + 200 μV  
  500 kHz to 1 MHz 0.18 % + 300 μV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV  
  20 Hz to 40 Hz 0.01 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 50 μV  
  20 kHz to 50 kHz 0.0083 % + 0.1 mV  
  50 kHz to 100 kHz 0.011 % + 0.2 mV  
  100 kHz to 300 kHz 0.03 % + 0.6 mV  
  300 kHz to 500 kHz 0.10 % + 2 mV  
  500 kHz to 1 MHz 0.17 % + 3.2 mV  
     
 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV  
  20 Hz to 40 Hz 0.01 % + 1.5 mV  
  40 Hz to 20 kHz 0.0056 % + 0.6 mV  
  20 kHz to 50 kHz 0.0093 % + 1 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
  100 kHz to 300 kHz 0.085 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.8 % + 40 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV Fluke 5720A/5725A 
  1 kHz to 30 kHz 0.017 % + 6 mV  
     
 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV  
  50 kHz to 100 kHz 0.23 % + 45 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
 LOW FREQUENCY CAPACITANCE (20/E10) 
Capacitance – Measure:  1.1 µF to 10 mF 0.06 % + 30 aF Quadtech 7600 LCR Bridge 
10 Hz to 1 MHz    
 0.33 mF 0.048 % Time/Charge Method with  
 0.8 mF 0.027 % HP3458A 
 1 mF 0.024 %  
 1.2 mF 0.023 %  
 3 mF 0.018 %  
 3.3 mF 0.017 %  
 8 mF 0.016 %  
 10 mF 0.016 %  
 12 mF 0.016 %  
 30 mF 0.015 %  
 80 mF 0.014 %  
 100 mF 0.014 %  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


Capacitance – Measuring 
Equipment 0.19 nF to 3.3 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A 
Field calibrations Available Note 4 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF  
 11 nF to 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF  


 110 nF to 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF  
 0.33 µF to 1.1 µF 10 Hz to 600 Hz 0.20 % + 0.78 nF  
 1.1 µF to 3.3 µF 10 Hz to 300 Hz 0.20 % + 2.3 nF  
 3.3 µF to 11 µF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 µF to 33 µF 10 Hz to 120 Hz 0.31 % + 23 nF  
 33 µF to 110 µF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 µF to 330 µF DC to 50 Hz 0.35 % + 0.23 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.35 % + 0.78 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 µF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 µF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 23 µF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 78 µF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
LOW FREQUENCY INDUCTANCE (20/E11) 


Inductance – Source 100 mH 0.07 % 
Fixed Inductors with 
Quadtech 7600 


Field calibrations Available Note 4    
    
Inductance – Measure: 1 kHz 10 µH to 100 H 0.07 % Quadtech 7600 
Field calibrations Available Note 4    
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF POWER/ENERGY (20/E12) 
Power – Measuring 
Equipment 


 
  Fluke 5520A 


AC Power Note 8  (PF = 1)     
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  


 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 


AC Phase – Measure 0° to 360° 1 Hz to 1 kHz 0.0020° 
Clark-Hess 5002 
Bridge Set 


  > 1 kHz to 50 kHz 0.0041°  
  > 50 kHz to 200 kHz 0.010°  


AC Phase – Generate:      


50 mV to 100 V 0° to 360° 1 Hz to 1 kHz 0.013° 
Clark-Hess 5500-2 
Phase Standard 


  > 1 kHz to 6.25 kHz 0.017°  
  > 6.25 kHz to 50 kHz 0.021°  
  > 50 kHz to 200 kHz 0.050°  
     
100 V to 120 V 0° to 360° 1 Hz to 1 kHz 0.017°  


  > 1 kHz to 6.25 kHz 0.026°  
  > 6.25 kHz to 50 kHz 0.037°  


  > 50 kHz to 200 kHz 0.095°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY
FREQUENCY DISSEMINATION (20/F01) 
  
Frequency – Source and 
Measure Note 9 10 MHz 5.8 x 10-10 Hz 


Rubidium Frequency 
Standard 


    
OSCILLATOR CHARACHTERISTICS (20/F03) 
Total Harmonic Distortion: 
CW, Modulation 5 Hz to 500 kHz 1.4 dB Krohn-Hite 6900B 


 500 kHz  to 1 MHz 2.3 dB  
    


Harmonic Distortion 100 kHz to 2.9 GHz 1.7 dB Spectrum Analyzer 
 2.9 GHz to 6.5 GHz 1.9 dB  
 6.5 GHz to 13.2 GHz 2.6 dB  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 13.2 GHz to 22 GHz 2.9 dB  
 22 GHz to 26.5 GHz 3.7 dB  
    
PULSE WAVEFORM (20/F04) 
Rise time (Generate) ≥ 14 ps 2 ps Pulser 
    
Rise time (Measure) 28 ps to 300 ps 14 % Sampling System 
 300 ps to 5 ns 4.7 %  
 5 ns to 100 ns 1.4 %  
 100 ns 0.73 %  
    


MECHANICAL 
MASS DETERMINATION (20/M08) 
Mass – Metric 8 kg 18 mg Echelon III 
Field calibrations Available Note 4 7 kg 16 mg  


 6 kg 15 mg  
 5 kg 13 mg  
 4 kg 12 mg  
 2 kg 10 mg  
 1 kg 1.6 mg  
 500 g 1.0 mg  
 200 g 0.39 mg  
 100 g 0.35 mg  
 50 g 0.11 mg  
 20 g 0.16 mg  
 10 g 0.14 mg  
 5 g 0.13 mg  
 2 g 0.16 mg  
 1 g 0.083 mg  
 500 mg 0.078 mg  
 200 mg 0.076 mg  
 100 mg 0.065 mg  
 50 mg 0.064 mg  
 20 mg 0.073 mg  
 10 mg 0.084 mg  
 5 mg 0.097 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 2 mg 0.064 mg  
 1 mg 0.064 mg  
    
TORQUE (20/M15) 
Torque Measure 2 lbf-in to 811 lbf-ft 1.0 % Torque Calibrator 
Field calibrations Available Note 4    
    
WEIGHING INSTRUMENTS (20/M16) 


Balance and Scale Calibration 114 kg 0.60 g 
ASTM Class 1 and Class 2 
Mass Standards 


Field calibrations Available Note 4 64 kg 0.45 g  
 32 kg 0.21 g  
 16 kg 98 mg  
 8 kg 18 mg  
 7 kg 16 mg  
 6 kg 15 mg  
 5 kg 13 mg  
 4 kg 12 mg  
 2 kg 10 mg  
 1 kg 1.6 mg  
 500 g 1.0 mg  
 200 g 0.39 mg  
 100 g 0.35 mg  
 50 g 0.11 mg  
 20 g 0.16 mg  
 10 g 0.14 mg  
 5 g 0.13 mg  
 2 g 0.16 mg  
 1 g 0.083 mg  
 500 mg 0.078 mg  
 200 mg 0.076 mg  
 100 mg 0.065 mg  
 50 mg 0.064 mg  
 20 mg 0.073 mg  
 10 mg 0.084 mg  
 5 mg 0.097 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 2 mg 0.064 mg  
 1 mg 0.064 mg  
 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3 Remarks


ELECTROMAGNETICS – RF/MICROWAVE 
RF/MICROWAVE POWER (20/R17) 
RF Power +30 dBm to -20 dBm 100 kHz to 2.6 GHz 0.11 dBm Measuring Receiver 
Field calibrations Available Note 4  2.6 GHz to 26.5 GHz 0.16 dBm  


 
-20 dBm to -40 dBm 9 kHz to 6 GHz 0.18 dBm 


Power Meter w/ 
sensor 


     


Sine Flatness (RF)  9 kHz to 6GHz 0.073 dB 
Agilent E4418B w/ 
E9304A 


     
SCATTERING PARAMETERS (20/R18) 


Attenuation 0 dB to -10 dB 2.5 MHz to 26.5 GHz 0.02 dB  
Agilent 8902 with 
11793A sensor 


 -10 dB to -20 dB  0.021 dB   
 -20 dB to -30 dB  0.025 dB   
 -30 dB to -40 dB  0.029 dB   
 -40 dB to -50 dB  0.034 dB   
 -50 dB to -60 dB  0.039 dB   
 -60 dB to -70 dB  0.043 dB   
 -70 dB to -80 dB  0.052 dB   
 -80 dB to -90 dB  0.056 dB   
 -90 dB to -100 dB  0.06 dB   
 -100 dB to -110 dB  0.12 dB   
 -110 dB to -120 dB  0.18 dB   
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


THERMODYNAMIC
HUMIDITY (20/T02) 
Humidity – Measure 0 % RH to 90 % RH 2.2 % RH Vaisala M170 & HMP76 
Field calibrations Available Note 4 90 % RH to 100 % RH 2.7 % RH  
    
LABORATORY THERMOMETERS (20/T03) 
Measuring Equipment -25 ºC to 25 ºC 0.020 ºC PRT with Liquid Baths 
 25 ºC to 150 ºC 0.027 °C  
 150ºC to 200 ºC 0.033 °C  
 200°C to 300°C 0.040 °C  
 300°C to 420°C 0.01 % + 0.44 °C PRT with Metrology Well 
 420° to 660°C 0.021 %  
    
 0° to 50°C 0.007 °C Liquid Bath with RTD 
    
Measure -200 ºC to 0 ºC 0.017 ºC PRT and Hart 1560 
Field calibrations Available Note 4 0 ºC to 420 ºC 0.024 ºC  
 420 ºC to 660 ºC 0.031 ºC  
    
PRESSURE (20/T05) 
Absolute Pressure Source – 
Pneumatic 0.2 psi to 1.45 psi 0.0013 % +  0.29 mpsi Ruska 2465 
 1.45 psi to 50 psi 0.0015 % + 14 µpsi DHI FPG 7601 
 50 psi to 1000 psi 0.0019 %  
Gage Pressure Source – 
Pneumatic -14.7 psi to -0.2 psi 0.0013 % + 8 µpsi Ruska 2465 
 -60 inH2O to +60 inH2O 0.0028 % + 22 µinH2O DHI FPG 8601 
 0.2 psi to 100 psi 0.0013 % + 8 µpsi Ruska 2465 
 100 psi to 1000 psi 0.0019 %  
Gage Pressure Source – 
Hydraulic 72.5 psi to 7250 psi 0.0020 % + 2.9 mpsi DHI PG7000 
 200 psi to 20 000 psi 0.0035 % + 7.3 mpsi  
 725 psi to 43 500 psi 0.0047 % + 15 mpsi  
 43 500 psi to 72 500 psi 0.0055 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
    
Determination of Piston Area 0.2 psi to 100 psi 0.0011 % Ruska 2465 
 100 psi to 1000 psi 0.0017 %  
 72.5 psi to 7250 psi 0.0017 % DHI PG7000 (Gas to 6 kpsi) 
 200 psi to 20 000 psi 0.0026 %  
 725 psi to 72 500 psi 0.0051 %  
    
Pressure Source Pneumatic -14.7 psi to -0.2 psi 0.0013% + 8 µpsi Ruska 2465 gauge mode 
Field calibrations Available Note 4 0.2 psi to 100 psi 0.0013% + 8 µpsi  
 0.2 psi to 100 psi 0.0011% + 0.29 mpsi Ruska 2465 absolute mode 


 100 psi to 1000 psi 0.0019 % 
Ruska 2465 gauge or 
absolute 


    
Hydraulic 50 psi to 15 000 psi 0.011 % + 0.17 psi Ametek T-150 
Field calibrations Available Note 4    
    
THERMOCOUPLES & PYROMETER INDICATORS (20/T08) 
Isothermal Block Verification Ambient (~ 23 ºC) 0.04 ºC Thermocouple Half Junction 
Field calibrations Available Note 4    
    
Electrical Simulation of 
Thermocouples    


Type J -210 °C to 1200 °C 0.1°C Thermocouple Half Junction 
Type K -270 °C to 1372 °C 0.1°C  
Type T -270 °C to 400 °C 0.1°C  
Type E -270 °C to 1000 °C 0.1°C  
    
Type R 0 °C to 250 °C 0.58°C Fluke 5520A 
 250 °C to 400 °C 0.36 °C  
 400 °C to 1000 °C 0.35 °C  
 1000 °C to 1767 °C 0.47 °C  
    
Type S 0 °C to 250 °C 0.48 °C  
 250 °C to 1000 °C 0.37 °C  
 1000 °C to 1400 °C 0.38 °C  
 1400 °C to 1767 °C 0.47 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


Type N -200 °C to -100 °C 0.41 °C  
 -100 °C to -25 °C 0.24 °C  
 -25 °C to 120 °C 0.22 °C  
 120 °C to 410 °C 0.21 °C  
Type B 410 °C to 1300 °C 0.29 °C  


 600 °C to 800 °C 0.45 ºC  
 800 °C to 1000 °C 0.35 ºC  
 1000 °C to 1550 °C 0.32 ºC  
 1550 °C to 1820 °C 0.35 ºC  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than 
k = 2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur 
when marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the 
uncertainty is given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 
 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.  


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 
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Notes 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
 
Note 9: Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise and gating errors. 
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Calibration Laboratories


01/01/2015 - 12/31/2015
Effective Dates For the National Voluntary Laboratory Accreditation Program


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 
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 January 2009).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – Los Angeles 
1503 E. Orangethorpe Ave., Unit A 


Fullerton, CA  92831 
Mr. Tony Kutch 


Phone: 714-447-4445  Fax: 714-447-4453 
E-mail: tkutch@transcat.com 


URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. (20/A01) 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


DIMENSIONAL 
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers  and Calipers– 
Outside, Inside, Depth Note 4 0 in to 8 in 15 µin + 3 µin/in Comparison to Gage Blocks 


 8 in to 42 in 10 µin + 4 µin/in  
Anvil Flatness    
Field calibrations available Note 4 0 in to 1 in 6.0 µin Optical Flats 
    
Anvil Parallelism    
Field calibrations available Note 4 0 in to 1 in 6.0  µin Optical Parallel 
    
Dial Indicators 0 in to 0.1 in 4.5 µin Gage Blocks 
Field calibrations available Note 4 0.1 in to 6 in 4 µin + 4 µin/in  


    
Length – Single Axis    


Inner Dimensions 0.06 in to 4.7 in 3 µin + 4 µin/in Horizontal Comparator 
Outer Dimensions 0 in to 3.5 in 3 µin + 4 µin/in  


 3.5 in to 10 in 10 µin + 4 µin/in Super Micrometer 
    


Height Measuring Equipment 0 in to 8 in 6 µin + 4 µin/in 
Gage Blocks with Surface 
Plate 


 8 in to 26 in 12 µin + 4 µin/in  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
THREADED PLUGS & RING GAGES (20/D14) 
Threaded Plugs –     


Inner Diameter 0 in to 6 in 150 µin Comparison to Set Plugs 
Outer Pitch Diameter 


0 in to 6 in 83 µin 
Super Micrometer/ Thread 
Wires 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY 
VOLTAGE/CURRENT CONVERTERS to 100 MHz (20/E01) 


Sine Wave Flatness 0 V to 3 V 10 Hz to 1 MHz 0.059 % 
Thermal Voltage 
Converters 


  1 MHz to 10 MHz 0.099 %  
  10 MHz to 30 MHz 0.18 %  
  30 MHz to 50 MHz 0.41 %  
  50 MHz to 80 MHz 0.71 %  
  80 MHz to 100 MHz 0.84 %  
     


AC RESISTORS AND CURRENT (20/E02) 
AC Current – Measuring 
Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.026 % + 16 nA Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.016 % + 10 nA  
  40 Hz to 1 kHz 0.012 % + 8.2 nA  


  1 kHz to 5 kHz 0.029 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 66 nA  
     
 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.026 % + 41 nA  
  20 Hz to 40 Hz 0.016 % + 36 nA  
  40 Hz to 1 kHz 0.012 % + 36 nA  
  1 kHz to 5 kHz 0.020 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.66 µA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.026 % + 0.41 µA  
  20 Hz to 40 Hz 0.016 % + 0.36 µA  
  40 Hz to 1 kHz 0.012 % + 0.36 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


  1 kHz to 5 kHz 0.020 % + 0.56 µA  
  5 kHz to 10 kHz 0.11 % + 5.1 µA  
     


AC Current – Generate 22 mA to 220 mA 10 Hz to 20 Hz 0.026 % + 4.1 µA Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.016 % + 3.6 µA  


  40 Hz to 1 kHz 0.012 % + 2.6 µA  
  1 kHz to 5 kHz 0.020 % + 3.6 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 36 μA  
  1 kHz to 5 kHz 0.046 % + 82 μA  
  5 kHz to 10 kHz 0.70 % + 160 μA  


 2.2 A to 11 A 40 Hz to 1 kHz 0.047 % + 0.17 mA 
Fluke 5700A-EP 
with 5725A 


  1 kHz to 5 kHz 0.097 % + 0.39 mA  
  5 kHz to 10 kHz 0.37 % + 0.77 mA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.097 % + 3.9 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 3.9 mA  


  1 kHz to 5 kHz 2.3 % + 3.9 mA 
Valhalla 2575A with 
Agilent 3458A 


     
Extended Frequency  29 µA to 329.99 µA 10 kHz to 30 kHz 1.2 % + 0.31 µA  
Ranges 330 µA to 3.299 mA 10 kHz to 30 kHz 0.78 % + 0.47 µA  
Field calibrations available Note 4 3.3 mA to 32.99 mA 10 kHz to 30 kHz 0.31 % + 3.1 µA  


 33 mA to 329.99 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
Clamp-on Ammeter 
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 26 mA 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 0.83 % + 47 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A  


  65 Hz to 440 Hz 1.1 % + 0.22 A  
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 1.0 % + 0.25 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.90 A  


  65 Hz to 440 Hz 1.3 % + 0.92 A  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA Agilent 3458A 
Field calibrations available Note 4  20 Hz to 45 Hz 0.17 % + 35 nA  


  45 Hz to 100 Hz 0.072 % + 35 nA  
  100 Hz to 5 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 230 nA  
  20 Hz to 45 Hz 0.17 % + 230 nA  
  45 Hz to 100 Hz 0.071 % + 230 nA  
  100 Hz to 5 kHz 0.038 % + 230 nA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 µA  
  20 Hz to 45 Hz 0.17 % + 2.3 µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  
  100 Hz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.071 % + 23 µA  
  100 Hz to 5 kHz 0.037 % + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA  
  20 Hz to 45 Hz 0.19 % + 0.23 mA  
  45 Hz to 100 Hz 0.097 % + 0.23 mA  
  100 Hz to 1 kHz 0.12 % + 0.23 mA  


 1 A to 10 A 50 Hz to 60 Hz 0.081 % 
Characterized shunt 
& Agilent 3458A 


 10 A to 20 A  0.12%  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
DC RESISTANCE AND CURRENT (20/E05) 
DC Resistance – Measuring 
Equipment and Measure 0 Ω to 10 Ω 18 µΩ/Ω + 58 µΩ 


Agilent 3458A with Decade 
Resistor 


Field calibrations available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 120 Ω  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
DC Resistance – Measuring 
Equipment 1 mΩ 18 µΩ/Ω L&N 4221B 
Field calibrations available Note 4 10 mΩ 18 µΩ/Ω L&N 4222B 


 100 mΩ 22 µΩ/Ω L&N 4223B 
 2 GΩ to 10 GΩ 0.59 % IET HRRS-B-3-1G-5KV 
 20 GΩ to 100 GΩ 1.2 %  
 200 GΩ to 1 TΩ 2.6 %  
DC Current – Measuring 
Equipment and Measure 0 µA to 100 µA 26 µA/A + 0.92 nA 


Agilent 3458A with Current 
Source 


Field calibrations available Note 4 100 µA to 1 mA 26 µA/A + 5.8 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  


 10 mA to 100 mA 43 µA/A + 0.58 µA  
 100 mA to 1 A 0.013 % + 12 µA  
 1 A to 300 A 0.047 % Shunts with DVM & Source 
    
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 0.50 % + 0.14 A 


Fluke 5520A 
with5500A/Coil 


Field calibrations available Note 4 150 A to 1000 A 0.52 % + 0.50 A  
    
DC VOLTAGE (20/E06) 
DC Voltage – Measure and 
Measuring Equipment 0 mV to 100 mV 7.1 µV/V + 0.58 µV 


Agilent 3458A opt 2 with 
Fluke 5700A-EP 


Field calibrations available Note 4 0.1 V to 10 V 5.1 µV/V + 0.58 µV  
 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 0.12 mV  


 500 V to 800 V 16 µV/V + 0.12 mV  
 800 V to 1 kV 21 µV/V + 0.12 mV  


 1 kV to 100 kV 0.16 % 
Hipotronics KVM100-DO 
with Agilent 34401A 


 


Transcat_Los_Angeles_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200893-0 
   
 


 2015-01-01 through 2015-12-31     
Effective dates For the National Institute of Standards and Technology


 
Page 6 of 23  NVLAP-02S (REV. 2011-08-16) 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


LF AC VOLTAGE (20/E09) 
AC Voltage – Measure 0 to 1 mV 100 kHz to 1MHz 1.8 % + 2.4 μV R&S URE3 
Field calibrations available Note 4  1 MHz to 3 MHz 3.5 % + 2.4 μV  
  3 MHz to 10 MHz 9.3 % + 2.4 μV  
  10 MHz to 20 MHz 23 % + 2.4 μV  
     
 1 mV to 3 mV 100 kHz to 1MHz 0.97 % + 2 μV  
  1 MHz to 3 MHz 3.5 % + 2 μV  
  3 MHz to 10 MHz 9.3 % + 2 μV  
  10 MHz to 20 MHz 23 % + 2 μV  
     
 3 mV to 100 mV 100 kHz to 1MHz 0.91 % + 3 μV  
  1 MHz to 3 MHz 1.8 % + 3 μV  
  3 MHz to 10 MHz 2.9 % + 3 μV  
  10 MHz to 20 MHz 7.0 % + 3 μV  
  20 MHz to 30 MHZ 14 % + 3 μV  
     
 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 μV Agilent 3458A 
  40 Hz to 1 kHz 0.028 % + 1.2 μV  


  1 kHz to 20 kHz 0.038 % + 1.2 μV  
  20 kHz to 50 kHz 0.15 % + 1.2 μV  
  50 kHz to 100 kHz 0.59 % + 1.2 μV  
  100 kHz to 300 kHz 4.6 % + 2.3 μV  
  300 kHz to 1 MHz 1.5 % + 5.8 μV  
  1 MHz to 4 MHz 8.1 % + 8.1 μV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 μV  
  40 Hz to 1 kHz 0.0094 % + 2.3 μV  
  1 kHz to 20 kHz 0.017 % + 2.3 μV  
  20 kHz to 50 kHz 0.037 % + 2.3 μV  
  50 kHz to 100 kHz 0.093 % + 2.3 μV  
  100 kHz to 300 kHz 0.36 % + 12 μV  
  300 kHz to 1 MHz 1.2 % + 12 μV  
  1 MHz to 2 MHz 1.9 % + 12 μV  
  2 MHz to 4 MHz 4.7 % + 81 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


  4 MHz to 8 MHz 4.7 % + 92 μV  
  8 MHz to 10 MHz 17 % + 120 μV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV  
  40 Hz to 1 kHz 0.0094 % + 23 μV  


  1 kHz to 20 kHz 0.017 % + 23 μV  
  20 kHz to 50 kHz 0.036 % + 23 μV  
  50 kHz to 100 kHz 0.093 % + 23 μV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  


  300 kHz to 1 MHz 1.2 % + 0.12 mV  
  1 MHz to 2 MHz 1.9 % + 0.12 mV  
  2 MHz to 4 MHz 4.7 % + 0.81 mV  
  4 MHz to 8 MHz 4.7 % + 0.92 mV  
  8 MHz to 10 MHz 17 % + 1.2 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.015 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
  1 MHz to 2 MHz 1.8 % + 1.2 mV  
  2 MHz to 4 MHz 4.7 % + 8.1 mV  
  4 MHz to 8 MHz 4.7 % + 9.2 mV  
  8 MHz to 10 MHz 17 % + 12 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.35 % + 23 mV  


 700 V to 70 kV 60  Hz 0.22 % 


Hipotronics 
KVM100-DO with 
Agilent 34401A 


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.036 % + 4.1 μV Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.033 % + 4.1 μV  


  40 Hz to 20 kHz 0.033 % + 4.1 μV  
  20 kHz to 50 kHz 0.033 % + 4.1 μV  


  50 kHz to 100 kHz 0.057 % + 5.1 μV  
  100 kHz to 300 kHz 0.13 % + 10 μV  
  300 kHz to 500 kHz 0.20 % + 20 μV  
  500 kHz to 1 MHz 0.31 % + 20 μV  


     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.037 % + 4.1 μV  
  20 Hz to 40 Hz 0.026 % + 4.1 μV  
  40 Hz to 20 kHz 0.0099 % + 4.1 μV  
  20 kHz to 50 kHz 0.024 % + 4.1 μV  
  50 kHz to 100 kHz 0.053 % + 5.1 μV  
  100 kHz to 300 kHz 0.11 % + 10 μV  
  300 kHz to 500 kHz 0.14 % + 20 μV  
  500 kHz to 1 MHz 0.28 % + 20 μV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.025 % + 12 μV  
  20 Hz to 40 Hz 0.0093 % + 7.1 μV  
  40 Hz to 20 kHz 0.0082 % + 7.1 μV  
  20 kHz to 50 kHz 0.021 % + 7.1 μV  
  50 kHz to 100 kHz 0.047 % + 17 μV  
  100 kHz to 300 kHz 0.092 % + 20 μV  
  300 kHz to 500 kHz 0.14 % + 26 μV  
  500 kHz to 1 MHz 0.28 % + 46 μV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.025 % + 41 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


  20 Hz to 40 Hz 0.0093 % + 15 μV  
  40 Hz to 20 kHz 0.0046 % + 8.2 μV  
  20 kHz to 50 kHz 0.0077 % + 10 μV  
  50 kHz to 100 kHz 0.011 % + 31 μV  
  100 kHz to 300 kHz 0.043 % + 82 μV  
  300 kHz to 500 kHz 0.10 % + 0.20 mV  
  500 kHz to 1 MHz 0.17 % + 0.31 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.025 % + 0.41 mV  
  20 Hz to 40 Hz 0.0092 % + 0.15 mV  
  40 Hz to 20 kHz 0.0046 % + 51 μV  
  20 kHz to 50 kHz 0.0078 % + 0.10 mV  


  50 kHz to 100 kHz 0.010 % + 0.20 mV  
  100 kHz to 300 kHz 0.028 % + 0.61 mV  


  300 kHz to 500 kHz 0.10 % + 2.0 mV  
  500 kHz to 1 MHz 0.15 % + 3.3 mV  


     
 22 V to 220 V 10 Hz to 20 Hz 0.025 % + 4.1 mV  
  20 Hz to 40 Hz 0.0092 % + 1.5 mV  
  40 Hz to 20 kHz 0.0053 % + 0.61 mV  
  20 kHz to 50 kHz 0.0082 % + 1.0 mV  
  50 kHz to 100 kHz 0.015 % + 2.5 mV  
  100 kHz to 300 kHz 0.092 % + 16 mV  
  300 kHz to 500 kHz 0.45 % + 41 mV  
  500 kHz to 1 MHz 0.82 % + 82 mV  


 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV 
Fluke 5700A-EP 
with 5725A 


  50 kHz to 100 kHz 0.24 % + 46 mV  


 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4.1 mV 
Fluke 5700A-EP 
with 5725A 


  1 kHz to 20 kHz 0.017 % + 6.1 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


LOW FREQUENCY CAPACITANCE (20/E10) 
Capacitance – Measure  0 pF to 10 pF 1 kHz 0.47 % + 0.05 pF GenRad 1689-9700 
Field calibrations available Note 4 10 pF to 100 pF  0.058 % + 0.05 pF  
 100 pF to 25 µF  0.024 % + 0.05 pF  
 25 µF to 100 µF  0.035 %  
 100 µF to 1000 µF  0.24 %  
Capacitance – Measuring 
Equipment 1 nF 1 kHz 0.017 % 


GenRad 1409 
Series Capacitors 


Field calibrations available Note 4 2 nF  0.017 %  
 5 nF  0.017 %  


 10 nF  0.017 %  
 20 nF  0.017 %  
 50 nF  0.017 %  
 0.1 µF  0.017 %  
 0.2 µF  0.017 %  
 0.5 µF  0.017 %  
 1 µF  0.017 %  
     
 0.19 nF to < 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A 
 1.1 nF to < 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  
 3.3 nF to < 11 nF 10 Hz to 1 kHz 0.20 % + 7.8 pF  
 11 nF to < 110 nF 10 Hz to 1 kHz 0.20 % + 78 pF  
 110 nF to < 330  nF 10 Hz to 1 kHz 0.20 % + 0.23 nF  
 0.33 μF to < 1.1 μF 10 Hz to 600 Hz 0.20 % + 0.78 nF  


 1.1 μF to < 3.3 μF 10 Hz to 300 Hz 0.20 % + 2.3 nF  
 3.3 μF to < 11 μF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 μF to < 33 μF 10 Hz to 120 Hz 0.31 % + 23 nF  
 33 μF to < 110 μF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 μF to < 330 μF DC to 50 Hz 0.35 % + 0.23 μF  
 0.33 mF to < 1.1 mF DC to 20 Hz 0.35 % + 0.78 μF  
 1.1 mF to < 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF  
 3.3 mF to < 11 mF DC to 2 Hz 0.35 % + 7.8 μF  
 11 mF to < 33 mF DC to 0.6 Hz 0.58 % + 23 μF  
 33 mF to < 110 mF  DC to 0.2 Hz 0.86 % + 78 μF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


LF INDUCTANCE (20/E11) 
Measure 1 mH to 10 H 1 kHz 0.025 % GenRad 1689-9700 
Field calibrations available Note 4     


Measuring Equipment 100 µH 1 kHz 0.025 % 
GenRad 1689-9700 
with fixed sources 


Field calibrations available Note 4 1 mH  0.025 %  
 10 mH  0.025 %  


 100 mH  0.025 %  
 1 H  0.025 %  
 10 H  0.025 %  
     
LF POWER/ENERGY (20/E12) 
Power – Measuring 
Equipment 


 
  Fluke 5520A 


DC Power     
0.33 mA to 3.3 mA 11 µW to 3.4 W DC 0.024 %  
3.3 mA to 33 mA 0.11W to 34 W  0.012 %  
33 mA to 330 mA 1.1 mW to 340 W  0.0093 %  
330 mA to 1.1 A 11 mW to 3.4 kW  0.026 %  
1.1 A to 3 A 36 mW to 3.1 kW  0.033 %  
3 to 11 A 0.99 W to 11 kW  0.064 %  
11 to 20.5 A 360 mW to 21 kW  0.089 %  


     
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 9.2 W 45 Hz to 65 Hz 0.089 %  
9 mA to 33 mA 3 mW to  34W  0.061 %  
33 mA to 90 mA 1.1 mW to 92 W  0.089 %  
90 mA to 330 mA 3.0 mW to  340W  0.061 %  
0.33 A to 1.1 A 11 mW to 1.1 kW  0.071 %  
1.1 A to 3.0 A 36 mW to 3.1 kW  0.064 %  
3.0 A to 5.4 A 99 mW to 5.5 kW  0.11 %  
5.4 A to 11 A 180 mW to 11 kW  0.084 %  
11 A to 15 A 360 mW to 15 kW 45 Hz to 100 Hz 0.14 %  
11 A to 15 A 360 mW to 15 kW 100 Hz to 1 kHz 0.16 %  
15 A to 20.5 A 500 mW to 21 kW 45 Hz to 100 Hz 0.13 %  
15 A to 20.5 A 500 mW to 21 kW 100 Hz to 1 kHz 0.13 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


Measuring Equipment 0° to 90° 10 Hz to 65 Hz 0.11° Fluke 5520A 
Field calibrations available Note 4  65 Hz to 500 Hz 0.20°  


  500 Hz to 1 kHz 0.39°  
  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Frequency – Measuring 
Equipment and Measure Note 9    


 


In Lab 10 MHz 1.6 x 10-10 GPS/Datum 
    
Field Service Note 4 10 MHz 3.1 x 10-9 Agilent 53131A (010) 


 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter Range Frequency Range 
Uncertainty  
(k=2) Note 3, 5 Remarks 


OSCILLATOR CHARACHTERIZATION (20/F03) 


AM Depth – Measure   
Where AM is the amplitude modulation depth of the measured signal.  Uncertainty is 


listed in % of AM depth. Modulation rate shown in range column. 
Field calibrations available Note 4     


50 Hz to 10 kHz 5 % to < 40 % 150 kHz to 10 MHz (0.024AM + 0.014) % 
Agilent 8902A 
With 11722A 


 40 % to 99 %  (0.024AM + 0.14) %  
20 Hz to < 50 Hz 5 % to < 40 % 150 kHz to 10 MHz (0.035AM + 0.014) %  
 40 % to 99 %  (0.035AM + 0.14) %  
50 Hz to 50 kHz 5 % to < 40 % 10 MHz to 1.3 GHz (0.013AM + 0.014) %  
 40 % to 99 %  (0.013AM + 0.14) %  


50 Hz to 50 kHz 5 % to < 40 % 1.3 GHz to 26.5 GHz (0.018AM + 0.014) % 


Agilent 8902A w/ 
11722A, 11792A, 
&11793A 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter Range Frequency Range 
Uncertainty  
(k=2) Note 3, 5 Remarks 


 40 % to 99 %  (0.018AM + 0.14) %  
(20 Hz to 50 Hz) or 5 % to < 40 % 10 MHz to 26.5 GHz (0.035AM + 0.014) %  
(50 kHz to 100 kHz) 40 % to 99 % 10 MHz to 26.5 GHz (0.035AM + 0.14) %  
     


FM Modulation – Measure   
Where FM is the frequency modulation peak deviation of the measured signal.  


Modulation rate shown in range column. 
Field calibrations available Note 4     


20 Hz to 10 kHz 0 kHz to < 4 kHz 250 kHz to 10 MHz (0.023FM + 20) Hz 
Agilent 8902A 
With 11722A 


 4 kHz to 40 kHz  (0.023FM + 22) Hz  
 40 kHz to 400 kHz  (0.023FM + 100) Hz  


50 Hz to 100 kHz 0 kHz to < 4 kHz 10 MHz to 26.5 GHz (0.012FM + 20) Hz 


Agilent 8902A w/ 
11722A, 11792A, 
&11793A 


 4 kHz to < 40 kHz  (0.012FM + 22) Hz  
 40 kHz to 400 kHz  (0.012FM + 100) Hz  
20 Hz to <50 Hz 0 kHz to < 4 kHz  (0.058FM + 20) Hz  
 4 kHz to < 40 kHz  (0.058FM + 22) Hz  
 40 kHz to 400 kHz  (0.058FM + 100) Hz  
>100 kHz to 200 kHz 0 kHz to < 4 kHz  (0.058FM + 20) Hz  
 4 kHz to < 40 kHz  (0.058FM + 22) Hz  
 40 kHz to 400 kHz  (0.058FM + 100) Hz  
     


Phase Modulation – 
Measure   


Where PM is the phase modulation peak phase deviation of the measured signal.  
Modulation rate shown in range column. 


Field calibrations available Note 4     


200 Hz to 10 kHz 0 rad to < 4 rad 150 kHz to 10 MHz (0.047PM + 0.030) rad 
Agilent 8902A 
with 11722A 


 4 rad to < 40 rad  (0.047PM + 0.030) rad  
 40 rad to 400 rad  (0.047PM + 0.10) rad  


200 Hz to 20 kHz 0 rad to < 4 rad 10 MHz to 26.5 GHz (0.040PM + 0.030) rad 


Agilent 8902A w/ 
11722A, 11792A, 
&11793A 


 4 rad to < 40 rad  (0.040PM + 0.030) rad  
 40 rad to 400 rad  (0.040PM + 0.10) rad  


Harmonic Distortion     
Field calibrations available Note 4 0 dBc to -80 dBc 30 Hz to 6.5 GHz 1.7 dB Agilent 8563E 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter Range Frequency Range 
Uncertainty  
(k=2) Note 3, 5 Remarks 


  6.5 GHz to 22 GHz 2.6 dB  
  22 GHz to 26.5 GHz 3.4 dB  
     


Total Harmonic Distortion 0 dB to -100 dB 20 Hz to 20 kHz 1.2 dB Agilent 8903B 
Field calibrations available Note 4  20 kHz to 100 kHz 2.3 dB  


     
AM Total Harmonic 
Distortion 0 dB to -100 dB 20 Hz to 100 kHz 2.3 dB  
Field calibrations available Note 4     
     
Total Harmonic Distortion     
5 Hz to 600 kHz     
Field calibrations available Note 4     


Voltage Range < 30 V 100 % to 0.3 % 10 Hz to 1 MHz 3 % Agilent 334A 
  1 MHz to 3 MHz 6 %  
     


 0.1 % 10 Hz to 20 Hz 12 %  
  20 Hz to 30 Hz 6 %  
  30 Hz to 300 kHz 3 %  
  300 kHz to 500 kHz 6 %  
  500 kHz to 1.2 MHz 12 %  
     


Voltage Range > 30 V 100 % to 0.3 % 10 Hz to 300 kHz 3 %  
  300 kHz to 500 kHz 6 %  


  500 kHz to 3 MHz 12 %  
     
 0.1 % 20 Hz to 30 Hz 12 %  
  30 Hz to 300 kHz 3 %  
  300 kHz to 500 kHz 6 %  
  500 kHz to 1.2 MHz 12 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
PULSE WAVEFORM (20/F04) 
Rise Time – Measuring 
Equipment ≥ 25 ps 6.3 ps Pulser 
    
Rise Time – Measure  25 ps to 250 ps 11 % Sampling System 
 > 250 ps 3.9 %  
    


MECHANICAL 
FORCE (20/M06) 
Force/Tension 0.03 lbf to 300 lbf 0.016 % Deadweights 
Field calibrations available Note 4    
    
MASS DETERMINATION (20/M08) 
Mass – Metric 30 kg 24 mg  Echelon III 
 25 kg 24 mg  
 20 kg 24 mg   
 10 kg 8.5 mg   
 5 kg 3.9 mg   
 2 kg 1.6 mg   
 1 kg 0.64 mg  
 500 g 0.28 mg  
 200 g 0.14 mg  
 100 g 0.11 mg   
 50 g 48 µg   
 20 g 42 µg   
 10 g 37 µg   
 5 g 12 µg   
 2 g 12 µg   
 1 g 13 µg   
    
Mass – Avoirdupois 50 lb 24 mg  Echelon III 


 30 lb 9.3 mg   
 20 lb 8.5 mg   
 10 lb 3.9 mg   


 5 lb 1.7 mg   
 3 lb 0.70 mg   
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
 2 lb 0.64 mg   
 1 lb 0.28 mg   
 8 oz 0.15 mg   
 4 oz 0.12 mg   


 2 oz 60 µg   
 1 oz 56 µg   


 0.5 oz 39 µg   
    
TORQUE (20/M15) 


Torque – Measure 4 lbf-in to 250 lbf-in  0.39 %  
CDI 2000-400-02 with 
Loader  


Field calibrations available Note 4 250 lbf-in to 250 lbf-ft  0.56 %   
 


250 lbf-ft to 600 lbf-ft  0.56 % 
CDI 2000-12-02 with 
Loader 


    
Torque – Measuring 
Equipment 5 ozf-in to 250 lbf-ft 0.058 % 


Torque Wheels with 
Weights 


    
WEIGHING INSTRUMENTS (20/M16) 
Balances 5 kg 12 mg ASTM Class 1 Weights 
Field calibrations available Note 4 2 kg 10 mg  


 1 kg 5.2 mg  
 500 g 2.7 mg  
 300 g 1.9 mg  
 200 g 1.0 mg  
 100 g 0.52 mg  
 50 g 0.24 mg  
 30 g 0.15 mg  
 20 g 0.15 mg  
 10 g 0.10 mg  
 5 g 69 µg  
 3 g 69 µg  
 2 g 69 µg  
 1 g 69 µg  
 500 mg 23 µg  
 200 mg 23 µg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
 100 mg 23 µg  
 50 mg 23 µg  
 20 mg 23 µg  
 10 mg 23 µg  
 5 mg 23 µg  
 1 mg 23 µg  
    
Balances – Avoirdupois  50 lb 2.3 g Class F Weights 
Field calibrations available Note 4 30 lb 1.4 g  
 20 lb 0.91 g  
 10 lb 0.45 g  
 5 lb 0.23 g  
 3 lb 0.14 g  
 2 lb 91 mg  
 1 lb 45 mg  
 8 oz 23 mg  
 4 oz 12 mg  
 2 oz 5.7 mg  
 1 oz 2.8 mg  
 0.5 oz 1.4 mg  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


ELECTROMAGNETICS – RF/MICROWAVE 
RF/MICROWAVE POWER METERS (20/R17) 


Absolute RF Power 1 mW Reference 50 MHz 0.32 %  
Agilent 478A- H75, 
432A, and 3458A 


Field calibrations available Note 4     


Absolute RF Power +30 dBm to -20 dBm 100 kHz to 2.6 GHz 2.0 % 
Agilent 8902A with 
11722A 


Field calibrations available Note 4     


  2.6 GHz to 12 GHz 3.3 % 
8902A with 1722A, 
11792A, and 11793A 


  12 GHz to 19 GHz 4.0 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3, 5 Remarks 


  19 GHz to 26.5 GHz 4.4 %  
     
SCATTERING PARAMETERS (20/R18) 


Reflection – Magnitude > 0.005 to 0.40 5 MHz to 2 GHz 0.012 rho  


Agilent 8563E with 
Wiltron 60N50 and 
87A50 VSWR bridges 


  2 GHz to 18 GHz 0.021 rho  


Relative Power Measure 0 dB to -10 dB 100 kHz to 1.3 GHz 0.026 dB 
Agilent 8902A with 
11722A 


 -10 dB to -20 dB  0.042 dB  
 -20 dB to -30 dB  0.053 dB  
 -30 dB to -40 dB  0.062 dB  
 -40 dB to -50 dB  0.084 dB  
 -50 dB to -60 dB  0.090 dB  
 -60 dB to -70 dB  0.096 dB  
 -70 dB to -80 dB  0.10 dB  
 -80 dB to -90 dB  0.12 dB  
 -90 dB to -100 dB  0.12 dB  
 -100 dB to -110 dB  0.12 dB  
 -110 dB to -127 dB  0.25 dB  
 


0 dB to -10 dB 1.3 GHz to 26.5 GHz 0.053 dB 
Agilent 8902A with 
11792A and 11793A 


 -10 dB to -20 dB  0.062 dB  
 -20 dB to -30 dB  0.070 dB  
 -30 dB to -40 dB  0.077 dB  
 -40 dB to -50 dB  0.095 dB  
 -50 dB to -60 dB  0.10 dB  
 -60 dB to -70 dB  0.11 dB  
 -70 dB to -80 dB  0.11 dB  
 -80 dB to -90 dB  0.12 dB  
 -90 dB to -100 dB  0.24 dB  
 -100 dB to -110 dB  0.24 dB  
 -110 dB to -127 dB  0.25 dB  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 


THERMODYNAMIC 
HUMIDITY (20/T02)  


Relative Humidity 20 % to 90 % 1.3 % 
Vaisala HMI41 with 
HMP46 


Field calibrations available Note 4    
    
LABORTORY THERMOMETERS (20/T03) 
Measure -195 °C to 660 °C  0.0087 °C  + 0.003 % Hart 5628 w/Black Stack 
Field calibrations available Note 4    


Measuring Equipment -80 °C to 0 °C 0.014 ºC + 0.003 % 


Hart 5628 w/Black Stack 
and Fluke 7381, 7321, and 
6331 Baths 


Field calibrations available Note 4 0 °C to 100 °C 0.017 ºC + 0.003 %  
 100 °C to 200 °C 0.025 ºC + 0.003 %  
 200 °C to 300 °C 0.035 ºC + 0.003 %  
 


300 °C to 425 ºC  0.043 ºC + 0.003 % 
Hart 5628 w/Black Stack 
and Fluke 9173 Dry Well 


 425 °C to 660 °C 0.060 ºC + 0.003 %  
    
PRESSURE (20/T05) 
Absolute Pressure – Source  0 psia to 25 psia 0.0019 psia Ruska 7250xi 
 25 psia to 500 psia 0.0065 % + 0.001 psia  
    
Gage Pressure Measuring  -2 in H2O to 2 in H2O 0.0012 in H2O Dwyer 1430 
Equipment – Pneumatic -14.7 psig to -0.5 psig 0.0068 %  Pressurements T3500 
Field calibrations available Note 4 0.5 psig to 3 psig 0.0068 %   
 3 psig to 500 psig 0.0059 %   
Pressure Measuring 
Equipment – Hydraulic  5 psig to 1500 psig 0.0080 % Ametek T-150 
Field calibrations available Note 4 1500 psig to 15 000 psig 0.0080 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
TEMPERATURE INDICATORS (20/T08) 
Electrical Calibration of 
Thermocouple Devices    
Field calibrations available Note 4    


Type B 250 °C to 350 °C 1.1 °C Ectron 1140A 
 350 °C to 445 °C 0.87 °C  
 445 °C to 580 °C 0.68 °C  
 580 °C to 750 °C 0.53 °C  
 750 °C to 1000 °C 0.44 °C  
 1000 °C to 1820 °C 0.34 °C  
    


Type C 0 °C to 250 °C 0.23 °C  
 250 °C to 1000 °C 0.19 °C  
 1000 °C to 1500 °C 0.21 °C  
 1500 °C to 1800 °C 0.25 °C  
 1800 °C to 2000 °C 0.27 °C  
 2000 °C to 2250 °C 0.34 °C  
 2250 °C to 2315 °C 0.37 °C  
    


Type E -270 °C to -245 °C 2.2 °C  
 -245 °C to -195 °C 0.23 °C  
 -195 °C to -155 °C 0.10 °C  
 -155 °C to -90 °C 0.10 °C  
 -90 °C to 0 °C 0.092 °C  
 0 °C to 15 °C 0.091 °C  
 15 °C to 890 °C 0.081 °C  
 890 °C to 1000 °C 0.091 °C  
    


Type J -210 °C to -180 °C 0.15 °C  
 -180 °C to -120 °C 0.13 °C  
 -120 °C to -50 °C 0.10 °C  
 -50 °C to 0 °C 0.092 °C  
 0 °C to 1200 °C 0.091 °C  
    


Type K -270 °C to -255 °C 2.6 °C  
 -255 °C to -195 °C 0.84 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 


 -195 °C to -115 °C 0.15 °C  
 -115 °C to -55 °C 0.11 °C  
 -55 °C to 0 °C 0.093 °C  
 0 °C to 1000 °C 0.092 °C  
 1000 °C to 1372 °C 0.10 °C  
    


Type N -270 °C to -260 °C 6.0 °C  
 -260 °C to -200 °C 1.2 °C  
 -200 °C to -140 °C 0.27 °C  
 -140 °C to -70 °C 0.18 °C  
 -70 °C to 0 °C 0.15 °C  
 0 °C to 25 °C 0.14 °C  
 25 °C to 160 °C 0.12 °C  
 160 °C to 1300 °C 0.11 °C  
    


Type R -50 °C to -30 °C 0.75 °C  
 -30 °C to 0 °C 0.64 °C  
 0 °C to 45 °C 0.64 °C  
 45 °C to 160 °C 0.46 °C  
 160 °C to 380 °C 0.35 °C  
 380 °C to 775 °C 0.30 °C  
 775 °C to 1768 °C 0.26 °C  
    


Type S -50 °C to -30 °C 0.72 °C  
 -30 °C to 0 °C 0.65 °C  
 0 °C to 45 °C 0.65 °C  
 45 °C to 105 °C 0.46 °C  
 105 °C to 310 °C 0.38 °C  
 310 °C to 615 °C 0.34 °C  
 615 °C to 1768 °C 0.30 °C  
    


Type T -270 °C to -255 °C 2.1 °C  
 -255 °C to -240 °C 0.59 °C  
 -240 °C to -210 °C 0.36 °C  
 -210 °C to -150 °C 0.22 °C  
 -150 °C to -40 °C 0.15 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
 -40 °C to 100 °C 0.10 °C  
 100 °C to 400 °C 0.091 °C  
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than k = 
2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.  


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 


Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
 
Note 9: Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise and gating errors. 
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Tel (514) 631-6653 
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Some calibration services are available 
on-site. These services are indicated in 
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pages. 
 


Field of Calibration: Dimensional, Mechanical, Electrical, 
Temperature, Frequency, Vibration 
 


SCC Accreditation: 
(ISO/IEC 17025) 


Accredited Laboratory No. 220 
First issued 1995-10-03 
 


 
This scope of capabilities is published by the CLAS program of the National Research Council of Canada (NRC) in close 
co-operation with the PALCAN program of the Standards Council of Canada (SCC), Canada's accreditation body for 
calibration and testing laboratories.  The SCC accredits the capabilities of the named laboratory for performing the listed 
calibrations at the given level of uncertainty with traceability to the national measurement standards of Canada. The total 
uncertainty of the following capabilities, in each case, has a confidence level of at least 95 % and includes the NRC (or 
other recognized national laboratory) uncertainty, and uncertainties associated with the measurements made by the 
accredited laboratory. The uncertainty quoted does not include the possible effects on the customer's device of 
transportation, long term stability or intended use. See Supplementary Notes. For clients requiring a confidence level of 99 
%, the laboratory is able to adjust the uncertainty accordingly.   
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Type I Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Gauge block, length: Steel, 
Rectangular and Square 
 Inch, up to 4 inches 
 
 
 
 Inch, 5 to 20 inches 
 
 
 Metric, up to 100 mm 
 
 
 
 Metric, 125 to 500 mm 
 
 
 Variation in length of gauge 


blocks (parallelism) 
 
 
Cylindrical ring gauge, diameter: 
 Inch up to 12 inches 
 
 
 Metric up to 300 millimetres 
 
 
 
Cylindrical plug gauge, diameter: 
 Inch up to 12 inches 
 
 
Metric up to 300 millimetres 


 
 


( 0.5 + 1.6L ) inch or 
2 inch, whichever greater 


(Note: L in 'inches') 
 


( 2.3 + 1.1L ) inch 
(Note: L in 'inches') 


 
( 0.019 + 0.0018L ) m or 


0.064 m, whichever greater 
(Note: L in 'millimetres') 


 
( 0.062 + 0.0011L ) m 
(Note: L in 'millimetres') 


  
1 inch   or    0.025 m 


 
 
 
 


( 16 + 5.0L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 
 
 


( 16 + 5.0L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 


Calibration procedure is 
Canadian Forces Technical Order 
TO 33K6-4-1-1 issued 15 March 
1992, as amended by Ulrich 
Metrology Inc. 
 
 
 
 
 
 
 
 
 
 
 
This measured quantity is 
commonly known as parallelism 
of gauge blocks. 
 
 
ANSI/ASME B89.1.6 
 
 
 
 
 
 
 
ASME B89.1.5 
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Type I Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Cylindrical pin gauge, diameter: 
 Inch up to 1 inch 
 
 Metric up to 25.4 mm 
 


 
25 inch 


 
0.64 m 


ASME B89.1.5 
 


Thread wire, diameter: 
 Inch up to 1 inch 
 
 Metric up to 25 millimetres 
 
 
60 degree thread plug gauge and 
thread setting plug gauge: 
 Pitch diameter (measured over 


thread wires) 
- Inch up to 1.5 inches 
- over 1.5 to 6 inches 
- over 6 to 12 inches 


 
- Metric up to 35 millimetres 
- over 35 to 150 millimetres 
- over 150 to 300 millimetres 


 
 Major diameter 


- Inch up to 12 inches 
 
 


- Metric up to 300 millimetres 
 
 


 
13 inch 


 
0.33 m 


 
 
 
 
 
 


100 inch 
200 inch 
300 inch 


 
2.5 m 
5.1 m 
7.6 m 


 
 


( 16 + 5L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 


ASME B89.1.17 
 
 
 
  
 
ASME B89.1.17 
B.S. 919 and DIN 13 
In normal commercial gauging 
practice, the pitch diameter of a 
thread plug gauge is determined 
by measuring the diameter over 
thread wires inserted in the thread 
groove on opposite sides of the 
axis.  The preferred term for this 
measurement is 'thread groove 
diameter'.  Other names for this 
measurement are 'simple 
effective diameter' and 'simple 
pitch diameter'. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


60 degree adjustable thread ring 
gauge: 
 
 Set to thread setting plug 


- Inch or metric 
 


 Minor diameter 
- Inch up to 5 inches 


 
Metric up to 130 millimetres 


 
 
 


The adjustable thread ring gauge 
is set to the functional diameter of 


the thread setting plug 
 


250 inch 
 


6.4 m 


ASME B89.1.17.  On-site 
calibration available. 
 
 
 
 
 
 
 
 
 
 


Pipe thread plug gauge 
 Pitch Diameter 


- Inch up to 1.5 inches 
- over 1.5 to 6 inches 


 Step Height 
 
Pipe thread ring gauge 


- Inch up to 6 inches 
 Standoff to master plug 
 Thickness 
 


 
 


100 inch 
200 inch 
40 inch 


 
 
 


0.001 inch 
0.0001 inch 


ASME B1.20.1 and ASME 
B1.20.5 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Indicators: 
 Inch, 0.001 inch 


graduations 
 


 Inch, 0.0001 inch 
graduations 


 
 Inch, 0.00001 inch 


graduations 
 


 Metric, 0.02 mm 
graduations 


 
 Metric, 0.002 mm 


graduations 
 


 Metric, 0.0002 mm 
graduations 


 


 
160 inch 


 
 


25 inch 
 
 


10 inch 
 


 
4 m 


 
 


0.65 m 
 
 


0.25 m 
 
 


ANSI/ASME B89.1.10M 
On-site calibration available. 
 
 
On-site calibration available. 
 
 
 
 
 
On-site calibration available. 


 
 


On-site calibration available. 
 
 
 


 
 


Electronic Linear Dimensional 
Probe: 


 Up to 100 mm 
 
Step gauges: 


 Inch up to 60 inches 
 
 
Metric up to 1500 mm 


 
 


( 0.18 + 0.0031L ) m 
(Note: L in 'mm') 


 
( 3 + 3.0L ) inch 


(Note: L in 'inches') 
 


( 0.08 + 0.003L ) m 
(Note: L in 'millimetres') 


 


Ulrich Metrology calibration 
procedure CP-56 


 
         
 
Ulrich Metrology calibration 
procedure CP-08 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Height Gauges: 
 Inch up to 40 inches 
 
 
 Metric up to 1000 mm 


 


 
( 240 + 1.2 L ) inch 
(Note: L in 'inches') 


 
(6.1 + 0.0012 L ) m 


(Note: L in 'millimetres') 
 


Ulrich Metrology calibration 
procedure CP-54  
 


Micrometers: Outside 
 Inch up to 6 inches 


 
 


 over 6 to 60 inches 
 
 


 Metric up to 150 millimetres 
 
 


 over 150 to 1500 
millimetres 


 
 
Micrometer: Inside 


 Inch up to 24 inches 
 


 over 24 to 60 inches 
 


 Metric up to 600 millimetres 
 


 over 600 to 1500 
millimetres 
 


 
 
 
 
 
 


 
( 30 + 2L ) inch 


(Note: L in 'inches') 
 


( 60 + 5L ) inch 
(Note: L in 'inches') 


 
( 0.8 + 0.002L ) m 


(Note: L in 'millimetres') 
 


( 1.5 + 0.005L ) m 
(Note: L in 'millimetres') 


 
 
 


300 inch 
 


400 inch 
 


8 m 
 


10 m 
 


CAN/CGSB-39.18 and GGG-C-
105.  On-site calibration available. 
 
 
 
 
 
  
 
 
 
 
 
 
 CAN/CGSB-39.18 and GGG-C-
105.   
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


 


Remarks 


Micrometer: Internal 
 Inch up to 8 inches 


 
 


 Metric up to 200 millimetres 
 
 
Micrometer: Depth 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 
 


 
( 75 + 2L ) inch 


(Note: L in 'inches') 
 


( 2 + 0.002L ) m 
(Note: L in 'millimetres') 


 
 


350 inch 
 


9 m 
 


Manufacturer's specifications 
 
 
 
 
          
 
 
CAN/CGSB-39.18 and GGG-C-
105 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Micrometer setting standards: 
 Inch up to 60 inches 


 
 


 Metric up to 1500 
millimetres 


 
 
Caliper: Outside 


 Inch up to 12 inches 
 


 over 12 to 24 inches 
 


 over 24 to 40 inches 
 


 Metric up to 300 millimetres 
 


 over 300 to 600 millimetres 
 


 over 600 to 1000 
millimetres 


 
 
Caliper: Inside 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 
 
 
Caliper: Depth 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 


 
( 35 + 3.2L ) inch 
(Note: L in 'inches') 


 
( 0.89 + 0.0032L ) m 


(Note: L in 'millimetres') 
 
 
 


300 inch 
 


430 inch 
 


460 inch 
 


7.6 m 
 


11 m 
 


12 m 
 
 
 
 


300 inch 
 


7.6 m 
 
 
 


300 inch 
 


7.6 m 


 CAN/CGSB-39.18 and GGG-C-
105 
 
 
  
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
 
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
 







 


 CLAS Certificate Number 96-01 Page 9 of 23 
 
 Ulrich Metrology Inc. 
 


Issue 7.2e    2014-05-16 
 
The PDF version is provided for convenience, the NRC web-site remains the authoritative source for the current 


approved calibration and measurement capabilities 
 
 


 


Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Torque wrenches & screwdrivers: 
Clockwise 
10 in•oz to 1000 ft•lb 
 
0.07 N•m to 1356 N•m 
 
Clockwise and Counterclockwise 
1000 ft•lb to 4000 ft•lb 
 
4000 ft•lb to 20000 ft•lb 
 
 


 
 


0.5 % of reading 
 


0.5 % of reading 
 


 
2.1 % of reading 


 
1.4 % of reading 


ASME B107.14M and equivalent 
standards.  On-site calibration 
available. 
 
 
 
On-site calibration available. 
Ulrich procedure CP-15. 
 
Ulrich procedure CP-15. 


Pressure gauges: 
 
 
 
0 psi to 300 psi 
300 psi to 1000 psi 
 
0 psi to 600 psi 
600 psi to 30000 psi 
 


 
 
 
 


0.031 psi 
0.01 % of reading 


 
0.13 psi 


0.02 % of reading 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Ulrich Metrology calibration 
procedure CP-10.  On-site 
calibration available 
 
Pneumatic 
 
 
Hydraulic 
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Type II Capability
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks 


ELECTRICAL 
 
Voltage, DC 
 
0 V to 329.9999 mV 
0.33 V to 3.299999 V 
3.3 V to 32.9999 V 
33 V to 329.9999 V 
100 V to 1000 V 
1 kV to 10 kV 
 
0 V to 100 mV 
100 mV to 1 V 
1 V to 10 V 
10 V to 100 V 
100 V to 1000 V 
1 kV to 10 kV 
5 kV to 60 kV 


 
 
 
 


( 0.002 % + 1 V ) 
( 0.0011 % + 2 V ) 
( 0.0012 % + 15 V ) 
( 0.0018 % + 150 V ) 
( 0.0018 % + 1500 V ) 
0.25 % 
 
( 0.0009 % + 0.3 V ) 
( 0.0008 % + 0.3 V ) 
( 0.0008 % + 0.5 V ) 
( 0.0010 % + 30 V ) 
( 0.0010 % + 100 V ) 
0.02 % 
0.23 % 


 
 
 
 
Source. For the calibration of dc 
voltage measuring devices. On-
site calibration available. 
 
 
 
 
Measure. For the calibration of dc 
voltage generating devices. On-
site calibration available. 


 
 


Current, DC 
 
0 to 329.999 A 
0.33 mA to 3.29999 mA 
3.3 mA to 32.9999 mA 
33 mA to 329.999 mA 
0 to 1.09999 A 
1.1 A to 2.99999 A 
0 to 10.9999 A 
11 A to 20.5 A 
 
0 to 100 nA 
100 nA  to 1 A  
1 A to 10 A 
10 A to 100 A 
100 A to 1 mA 
1 mA to 10 mA 
10 mA to 100 mA 
100 mA to 1 A 


 
 


( 0.015 % + 0.02 A) 
( 0.01 % + 0.05 A) 
( 0.01 % + 0.25 A) 
( 0.01 % + 2.5 A) 
( 0.02 % + 40 A) 
( 0.038 % + 40 A) 
( 0.05 % + 500 A) 
( 0.1 % + 750 A) 
 
( 0.03 % + 0.04 nA) 
( 0.002 % + 0.04 nA) 
( 0.002 % + 0.1 nA) 
( 0.002 % + 0.8 nA) 
( 0.002 % + 5 nA) 
( 0.003 % + 50 nA) 
( 0.0035 % + 500 nA) 


( 0.011 % + 10 A) 
 


 
 
Source. For the calibration of dc 
current measuring devices. 
On-site calibration available. 


 
 
 
 


 
 
Measure. For the calibration of dc 
current generating devices. On-
site calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Voltage, AC 


 


1 mV to 32.999 mV 


33 mV to 329.999 mV 


0.33 V to 3.29999 V 


3.3 V to 32. 9999 V 


33 V to 329.999 V 


330 V to 1020 V 


          


                                              


1 mV to 700 V 


 


 


 


10 Hz to 500 kHz 


10 Hz to 500 kHz 


10 Hz to 500 kHz 


10 Hz to 100 kHz 


45 Hz to 20 kHz 


45 Hz to 10 kHz 


 


 


1 Hz to 8 MHz 


 


 


 


0.0332 % to 5.8 % 


0.0169 % to 0.41 % 


0.0168 % to 0.42 % 


0.0168 % to 0.14 % 


0.0196 % to 0.35 % 


0.0260 % to 0.033 % 


 


 


0.007 % to 1.5 % 


 


 
 


Source.  For the 
calibration of 
sinewave voltage 
measurement 
devices.  See Annex 
A for details. On-site 
calibration available. 


 
Measure.  For the 
calibration of 
voltage sources 
using a digital 
multimeter.  See 
Annex C for details. 
On-site calibration 
available. 


1 kV to 40 kV 60 Hz 1.1 % Measure: For the 
calibration of 
voltage sources 
using a high voltage 
divider and digital 
multimeter.  On-site 
calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Current, AC 
 


0.029 mA to 0.32999 mA 


0.33 mA to 329.999 mA 


0.33 A to 2.9999 A 


3.0 A to 20.5 A 


 


 


 


 


10 A to 1 A 


 


 


 


 


10 Hz to 30 kHz 


10 Hz to 30 kHz 


10 Hz to 10 kHz 


45 Hz to 5 kHz 


 


 


 


 


10 Hz to 100 kHz 


 


 


 


 


 


0.16 % to 3 % 


0.046 % to 1.2 % 


0.06 % to 3 % 


0.078 % to 3 % 


 


 


 


 


0.03 % to 1 % 


 


 


 


 


Source.  For the 


calibration of 


sinewave current 


measurement 


devices.  See Annex 


B for details. On-site 


calibration available. 


 


Measure.  For the 


calibration of current 


sources using a 


digital multimeter.   


See Annex D for 


details.  On-site 


calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Resistance 
 


1 k, 10 k, 100 k, 1 M 


10 M  
100 M  
1 G, 10 G 
100 G 


1 T 


 


0  to 32.999  


33  to 109.9999 k 


110 k to 1.099999 M 


1.1 M to 3.29999 M 


3.3 M to 10.99999 M 


11 M to 32.99999 M 
33 M to 109.9999 M 
110 M to 329.9999 M 
330 M to 1100 M 
 
0.1 m to 10  
10  to 100  
100  to 1 k 
1 k to 10 k 
10 k to 100 k 
100 k to 1 M 
1 M to 10 M 
10 M to 100 M 
100 M to 1G 
 


  


 


0.002 % 


0.005 % 


0.01 % 


0.5 % 


1 % 


2 % 


 


0.003 % + 0.001  


0.0028 % + 0.015  


0.0032 % + 2  


0.006 % + 30  


0.013 % + 50  


0.025 % + 2500  
0.05 % + 3000  
0.3 % + 100000  
1.5 % + 500000  
 
(0.0015 % + 50 ) 
(0.0012 % + 0.5 m) 
(0.001 % + 0.5 m) 
(0.001 % + 5 m) 
(0.001 % + 50 m) 
(0.0015 % + 2 ) 
(0.005 % + 100 ) 
(0.05 % + 1 k) 
(0.5 % + 10 k) 


 


 
 


For the calibration 
of resistance 
measurement 
devices On-site 
calibration 
available. 
 
 
Source.  For the 
calibration of 
resistance 
measurement 
devices On-site 
calibration 
available. 
 
 
 


Measure capability 
using a digital 
multimeter. On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Capacitance 
 
10 pF 
 
 
 
 
 
100 pF to 1.111 F 
 
 
 
 
 
 
0.19 nF to 1.1 nF 
1.1 nF to 3.3 nF 
3.3 nF to 11 nF 
11 nF to 110 nF 
110 nF to 330 nF  
0.33 F to 1.1 F 
1.1 F to 3.3 F 
3.3 F to 11 F 
11 F to 33 F 
33 F to 110 F 
110 F to 330 F 
0.33 mF to 1.1 mF 
1.1 mF to 3.3 mF 
3.3 mF to 11 mF 
11 mF to 33 mF 
33 mF to 110 mF 
 


 
 


1 kHz 
 
 
 
 
 
1 kHz 
 
 
 
 
 
 
10 Hz to 10 kHz 
10 Hz to 3 kHz 
10 Hz to 1 kHz 
10 Hz to 1 kHz 
10 Hz to 1 kHz 
10 Hz to 600 Hz 
10 Hz to 300 Hz 
10 Hz to 150 Hz 
10 Hz to 120 Hz 
10 Hz to 80 Hz 
DC to 50 Hz  
DC to 20 Hz 
DC to 6 Hz 
DC to 2 Hz 
DC to 0.6 Hz 
DC to 0.2 Hz 


 
 


0.1 % 
 
 
 
 
 
0.07 % + 0.05 pF 
 
 
 
 
 
 
0.5 % + 0.01 nF  


0.5 % + 0.01 nF 
0.25 % + 0.01 nF 
0.25 % + 0.1 nF 
0.25 % + 0.3 nF  
0.25 % + 1 nF 
0.25 % + 3 nF 
0.25 % + 10 nF 
0.40 % + 30 nF 
0.45 % + 100 nF  
0.45 % + 300 nF 
0.45 % + 1 µF 
0.45 % + 3 µF 
0.45 % + 10 µF 
0.75 % + 30 µF 


1.1 % + 100 µF  


 
 
For the calibration 
of capacitance 
measuring devices. 
On-site calibration 
available. 
 
For the calibration 
of capacitance 
measuring devices 
using a decade 
capacitor. On-site 
calibration 
available. 
 
Source 
synthesized 
capacitance using 
a multiproduct 
calibrator. For the 
calibration of 
capacitance 
measuring devices. 
On-site calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Inductance 
 
100 mH 
 
 
 


 
 


1 kHz 


 
 


0.1 % 


 
 
For the calibration 
of inductance 
measuring devices. 
On-site calibration 
available. 
 


ELECTRICAL 
CALIBRATION OF 
TEMPERATURE 
INDICATORS AND 
SIMULATORS  
 
Thermocouple simulation 
 
Type B:  600 to 800°C 
              800 to 1000°C 
              1000 to 1550°C 
              1550 to 1820°C 
Type C:   0 to 150°C 
               150 to 650°C 
               650 to 1000°C 
               1000 to 1800°C 
               1800 to 2316°C 
Type E:   -250 to -100°C 
               -100 to -25°C 
               -25 to 350°C 
               350 to 650°C 
               650 to 1000°C 
Type J:   -210 to -100°C 
               -100 to -30°C 
               -30 to 150°C 
               150 to 760°C 
               760 to 1200°C 
 


  
 
 
 
 
 
 
 
0.44°C 
0.34°C 
0.30°C 
0.33°C 
0.30°C 
0.26°C 
0.31°C 
0.50°C 
0.84°C 
0.50°C 
0.16°C 
0.14°C 
0.16°C 
0.21°C 
0.27°C 
0.16°C 
0.14°C 
0.17°C 
0.23°C 
 


 
 
 
 
 
 


 
Source.  For the 
calibration of 
temperature 
indicators and 
process calibrators 
by electrical 
simulation of 
temperature.  On-
site calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Type K:   -200 to -100°C 
               -100 to -25°C 
               -25 to 120°C 
               120 to 1000°C 
               1000 to 1372°C 
Type L:   -200 to -100°C 
               -100 to 800°C 
               800 to 900°C 
Type N:   -200 to -100°C 
               -100 to -25°C 
               -25 to 120°C 
               120 to 410°C 
               410 to 1300°C 
Type R:  0 to 250°C 
              250 to 400°C 
              400 to 1000°C 
              1000 to 1767°C 


 0.33°C 
0.18°C 
0.16°C 
0.26°C 
0.40°C 
0.37°C 
0.26°C 
0.17°C 
0.40°C 
0.22°C 
0.19°C 
0.18°C 
0.27°C 
0.57°C 
0.35°C 
0.33°C 
0.40°C 


 


Type S:  0 to 250°C 
              250 to 1000°C 
              1000 to 1400°C 
              1400 to 1767°C 
Type T:   -250 to -150°C 
               -150 to  0°C 
                0 to 120°C 
               120 to 400°C 
Type U:   -200 to 0°C 
               0 to  600°C 


 0.47°C  
0.36°C 
0.37°C 
0.46°C 
0.63°C 
0.24°C 
0.16°C 
0.14°C 
0.56°C 
0.27°C 
 


 


RTD simulation 
 
-200°C to 630°C 
 


  
 
0.04°C to 0.23°C 


Source.  For the 
calibration of 
temperature 
indicators and 
process calibrators 
by electrical 
simulation of 
temperature.  On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Current clamp 
calibration 
 
Effective DC current 
output 
 
10 to 16.5 A Turns 
16.5 to 150 A Turns 
150 to 1025 A Turns 
 
Effective AC current 
output 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


0.5 % + 20 mA 
0.5 % + 140 mA 
0.5 % + 500 mA 


 
 
 


Source using a 
multifunction 
calibrator and a 50 
turn coil. For the 
calibration of clamp 
meters.  On-site 
calibration available. 


20 to 150 A Turns 
150 to 1000 A Turns 
 


45 to 440 Hz 
45 to 440 Hz 


0.32 % + 50 mA 
0.35 % + 90 mA 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Oscilloscope 
 
Amplitude 
1.8 mV to 55 V p-p (1 MΩ) 
1.8 mV to 2.5 V (50 Ω) 
 
 
 
Flatness. 
Leveled Sine Wave 
 
 5 mV to 5.5 V relative to 
50 kHz 
 
 
 
 
Time Marker 
1 ns to 20 ms 
50 ms to 5 s 
 
 
Rise Time 
 


 
 
 
10 Hz to 100 kHz 


 
 
 
 
 
 


50 kHz to 100 MHz 
100 MHz to 300 MHz 
300 MHz to 600 MHz 
600 MHz to 1.1 GHz 
 
 
 
 
 
 
1 kHz to 2 MHz 
2 MHz to 10 MHz 


 


 
 


 
3 % of p-p output + 100 µV 
  
 
 
 
 
 
1.5 % + 100 V 
2 % + 100 V 
4 % + 100 V 
5 % + 100 V 
 
 
( 25 + 1000T ) ppm 
(Note: T in seconds) 
 
 
300 ps 
350 ps 


 


Source. For the 
calibration of 
oscilloscopes. On-
site calibration 
available. 
 


Input Resistance 
40 Ω to 60 Ω 
500 KΩ to 1.5 MΩ 
 
Input Capacitance 
5 pF to 50 pF (1 MΩ) 
 


 
 


 
 
 
 


 
0.1 % 
0.1 % 
 
5 % + 0.5 pF 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Vibration 
 
Accelerometers 
0.1 g  to 10 g 


 
 


5 Hz to 10 Hz 
10 Hz to 99 Hz 
100 Hz 
101 Hz to 920 Hz 
921 Hz to 5000 Hz 
5001 Hz to 10 kHz 
10 kHz to 15 Khz 


 
 
2.20 % 
1.70 % 
1.25 % 
1.40 % 
1.70 % 
2.20 % 
3.65 % 
 


ISO 16063-21.  On-
site calibration 
available. 
 


Frequency 
 


1 Hz to 40 Hz 


40 Hz to 10 MHz 


DC to 3 GHz 


 
0.01 Hz to 2 MHz 
 


 
 


 
 


 
 


0.05 % 


0.01 % 


0.1 ppm 


 


2.5 ppm + 5 Hz 
 


 
 
Measure capability. 


On-site calibration 


available. 


 
Source using a 
multifunction 
calibrator. On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


 
Tachometers 
 
Contact 
55-40000 RPM 
 
Non-Contact 
6-60 RPM 
60-600 RPM 
600-99999 RPM 


 
 
 
 


0.005 % 
 
 
 
53 ppm 
7.5 ppm 
3 ppm 


 


 
 
 
Source: for calibration of contact 
tachometers.  On-site calibration 
available. 
 
Source: for calibration of non-
contact tachometers.  On-site 
calibration available. 
 


Thermometry 
 
Liquid Bath and Dry Well 
-200 °C to 630 °C 
 


 
 


0.1°C 


 


 
Ulrich Metrology calibration 
procedure CP-58.  On-site 
calibration available. 
 


Thermometers, RTD, PRT and 
Thermistor probes 
50°C to 150°C 
150°C to 450°C 
450°C to 650°C 
-30°C to 155°C 


 
 
0.17°C 
0.5°C 
0.65°C 
0.15°C 


Ulrich Metrology calibration 
procedures CP-67 and CP-68.  
On-site calibration available. 


 


Digital Thermometers 
(Thermocouples) 
50°C to 660°C 
-30°C to 50°C 
50°C to 155°C 
 


 
 
0.7 °C to 1.1°C 
0.3°C 
0.4°C 


 


Ulrich Metrology calibration 
procedures CP-67 and CP-68.  
On-site calibration available. 
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Supplementary Notes 
 


A. Calibration capabilities are traceable to the national measurement standards of Canada held or accepted by the National 
Research Council (NRC) or, with the agreement of NRC, to the national measurement standards of other countries and are 
thus traceable to the internationally accepted representation of the appropriate SI (Système International) unit.   


 
B. Laboratories are certified by the NRC’s Calibration Laboratory Assessment Service (CLAS) for one or more of the following 


capabilities: 
 
 Type I: A capability of which the primary purpose is the calibration of measurement standards for other calibration 


laboratories.  A laboratory with this type of capability has the appropriate reference standards, working standards, check 
standards, and calibration systems to be able to assess dynamically and to quantify its measurement uncertainty, and is able 
to monitor its measurement processes continually.  The environmental conditions that affect the laboratory’s measurements 
are closely monitored and controlled.  A laboratory with this type of capability usually reports a measurement value 
accompanied by a comprehensive statement of uncertainty.  A laboratory with this type of capability is often referred to as a 
standards or standards calibration laboratory.  


 
 Type II: A capability of which the main purpose is the calibration and adjustment of test, measurement and diagnostic 


equipment for use in product testing, manufacturing, servicing, etc.  A laboratory with this type of capability has the 
appropriate working standards and calibration systems to be able to calibrate to a manufacturer’s specification and tolerance 
or calibrate to a written standard, using appropriate test uncertainty ratios (TUR).   A laboratory with this type of capability 
usually reports a measurement value and indicates if the test equipment complies with a specification, tolerance or a written 
standard. It will, usually, base its capabilities on the specifications and tolerances of the working standards being used.  It also 
has, normally, the means to check its working standards between calibrations and has available the appropriate 
environment(s).  A laboratory with this type of capability is often referred to as a test equipment calibration laboratory.  


 
 Type III: A calibration capability, within a laboratory, mobile or fixed, with the appropriate reference or working standards, of 


which the main purpose is to provide a reference.  A laboratory with this type of capability usually has minimal means to 
monitor its calibration system. It relies mainly on the values assigned by higher echelon laboratories to its standards and uses 
these values with few other considerations to assign values or verify the compliance of equipment being calibrated to their 
specifications and tolerances or to written standards.  This could be an on-site service subject to a wide range of 
environmental factors. 


 
C. The “Calibration measurement capability” includes the uncertainty associated with the calibration of the accredited 


laboratory’s reference or transfer standard by NRC, or by a laboratory acceptable to CLAS, uncertainties caused by the 
transportation of the calibrated reference standard from NRC (or other laboratories) to the accredited laboratory, uncertainties 
of the calibration process in the accredited laboratory, and uncertainties due to the behaviour of the highest quality device 
available for each specific technology device during its calibration.  These uncertainties include components which could have 
been evaluated by statistical methods on a series of repeated measurements and which can be characterised by 
experimental standard deviations. The other components, which can also be characterized by standard deviations, are 
evaluated from assumed probability distributions based on experience or other information.  These have been combined to 
form an expanded uncertainty U = kuc with U  determined from a combined standard uncertainty uc and a coverage factor k = 
2.  Since it can be assumed that the probability distribution characterised by the reported result and uc is approximately 
normal, the value of a calibrated device can be asserted to lie in the interval represented by the expanded uncertainty U with 
a level of confidence of approximately 95 percent.  The uncertainties quoted do not include the possible effects on the 
calibrated device of transportation, long term stability or intended use.  For clients requiring a confidence level of 99 %, the 
laboratory is able to adjust the uncertainty accordingly. 


 
D. The uncertainty of a specific calibration by an accredited laboratory can be greater than the “Calibration measurement 


capability” because it will include uncertainties due to the actual condition and behaviour of the customer’s device during its 
calibration. 


 
E. As a rule, the smaller the uncertainty sought the greater the cost.  Users should not demand uncertainties inappropriate to the 


device being calibrated or its intended use. 
 
F. SCC accreditation and CLAS certification is the formal recognition of specific calibration capabilities.  Neither the NRC nor the 
 SCC guarantees the accuracy of individual calibrations by recognized laboratories. 
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Annex A 
Calibration Measurement Capability for the Calibration of Sinewave Voltage Measuring 


Devices,  
expressed as ± { (% of reading) + residual in μV }  


Frequency  


Voltage, ac  10 Hz to 45 Hz  45 Hz to 10 
kHz  


10 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


100 kHz to 500 
kHz  


1.0 mV to32.999 mV  0.08 + 6  0.015 + 6  0.02 + 6  0.1 + 6  0.35 + 12 0.8 + 50 


33 mV to 329.999 mV  0.03 + 8 0.0145 + 8  0.016 + 8  0.035 + 8  0.08 + 32  0.2 + 70 


0.33 V to 3.29999 V 0.03 + 50  0.015 + 60 0.019 + 60  0.03 + 50  0.07 + 125  0.24 + 600 


3.3 V to 32.9999 V  0.03 + 650  0.015 + 600  0.024 + 600  0.035 + 600  0.09 + 1600  


 45 Hz to 1 kHz  1 kHz to 10 
kHz  


10 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


33 V to 329.999 V 0.019 + 2000  0.02 + 6000 0.025 + 6000 0.03 + 6000 0.2 + 50000 


 45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


330 V to 1020 V 0.03 + 10000  0.025 + 
10000 


0.03 + 10000  


 
 


Annex B 
Calibration Measurement Capability for the Calibration of Sinewave Current Measuring 


Devices, expressed as ± { (% of reading) + residual in μA }  
Frequency  


Current, ac  10 Hz to 20 
Hz  


20 Hz to 45 Hz  45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


10 kHz to 30 
kHz  


29 μA to 329.99 μA 0.2 + 0.1 0.15 + 0.1 0.125 + 0.1  0.3 + 0.15  0.8 + 0.2  1.6 + 0.4 


0.33 mA to 3.2999 mA  0.2 + 0.15 0.125 + 0.15  0.1 + 0.15 0.2 + 0.2  0.5 + 0.3  1 + 0.6  


3.3 mA to 32.999 mA  0.18 + 2  0.09 + 2  0.04 + 2  0.08 + 2 0.2 + 3  0.4 + 4  


33 mA to 329.99 mA  0.18 + 20  0.09 + 20  0.04 + 20  0.10+ 50  0.2 + 100  0.4 + 200  


 10 Hz to 45 
Hz  


45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


0.33 A to 1.09999 A 0.18 + 100  0.05 + 100  0.6 + 1000  2.5 + 5000  


1.1 A to 2.99999 A  0.18 + 100  0.06 + 100  0.6 + 1000 2.5 + 5000  


 45 Hz to 100 
Hz  


100 Hz to 1 
kHz  


1 kHz to 5 kHz  


3 A to 10.9999 A 0.06+ 2000  0.1 + 2000  3 + 2000  


11 A to 20.5 A  0.12 + 5000  0.15 + 5000  3 + 5000 
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Annex C 
Calibration Measurement Capability for the Calibration of Sinewave Voltage Generating 


Devices,  
expressed as ± { (% of reading) + residual in μV }  


Frequency  


Voltage, ac  1 Hz to 40 Hz  40 Hz to 1 kHz  1 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


100 kHz to 
300 kHz  


1 mV to 10 mV  0.03 + 3  0.02 + 1.1  0.03 + 1.1  0.1 + 1.1  0.5 + 1.1 4+2 


10 mV to 100 mV  0.007 + 4 0.007 + 2 0.014 + 2 0.03 + 2 0.08 + 2 0.3 + 10 


100 mV to 1 V 0.007 + 40 0.007 + 20 0.014 + 20 0.03 + 20 0.08 + 20 0.3 + 100 


1 V to 10 V  0.007 + 400 0.007 + 200 0.014 + 200 0.03 + 200 0.08 + 200 0.3 + 1000 


10 V to 100 V 0.02 + 4000 0.02 + 2000 0.02 + 2000 0.035 + 2000 0.12 + 2000 0.4 + 10000 


100 V to 700 V 0.04 + 40000 0.04 + 20000 0.06 + 20000 0.12 + 20000 0.3 + 20000 


 300 kHz to 1 
MHz  


1 MHz to 2 
MHz  


2 MHz to 4 
MHz  


4 MHz to 8 
MHz  


8 MHz to 10 
MHz  


1 mV to 10 mV  1.2 + 5 7 + 7 7 + 7 20 + 8 


10 mV to 100 mV  1 + 10 1.5 + 10 4 + 70 4 + 80 15 + 100 


100 mV to 1 V 1 + 100 1.5 + 100 4 + 700 4 + 800 15 + 1000 


1 V to 10 V  1 + 1000 1.5 + 1000 4 + 7000 4 + 8000 15 + 10000 


10 V to 100 V 1.5 + 10000 


 
 


Annex D 
Calibration Measurement Capability for the Calibration of Sinewave Current Generating 


Devices,  
expressed as ± { (% of reading) + residual in μA }  


Frequency  


Voltage, ac  10 Hz to 20 
Hz  


20 Hz to 45 
Hz  


45 Hz to 100 
Hz  


100 Hz to 5 
kHz  


5 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 
100 kHz 


10 µA to 100 µA 0.4 + 0.03  0.15 + 0.03  0.06 + 0.03 0.06 + 0.03 


100 µA to 1 mA  0.4 + 0.2 0.15 + 0.2 0.06 + 0.2 0.03 + 0.2 0.06 + 0.2 0.4 + 0.4 0.55 + 1.5 


1 mA to 10 mA 0.4 + 2 0.15 + 2 0.06 + 2 0.03 + 2 0.06 + 2 0.4 + 4 0.55 + 15 


10 mA to 100 mA  0.4 + 20 0.15 + 20 0.06 + 20 0.03 + 20 0.06 + 20 0.4 + 40 0.55 + 150 


100 mA to 1 A 0.4 + 200 0.16 + 200 0.08 + 200 0.1 + 200 0.3 + 200 1 + 400 
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 9912 Côte de Liesse 
 Montréal, Québec H8T 1A1 
 


Contact: David Llorens 
 
 


Tel (514) 631-6653 
Fax  (514) 631-6122 
E-mail info@ulrich.ca 


Clients Served: All interested parties. 
Some calibration services are available 
on-site. These services are indicated in 
the “Remarks” column of the following 
pages. 
 


Field of Calibration: Dimensional, Mechanical, Electrical, 
Temperature, Frequency, Vibration 
 


SCC Accreditation: 
(ISO/IEC 17025) 


Accredited Laboratory No. 220 
First issued 1995-10-03 
 


 
This scope of capabilities is published by the CLAS program of the National Research Council of Canada (NRC) in close 
co-operation with the PALCAN program of the Standards Council of Canada (SCC), Canada's accreditation body for 
calibration and testing laboratories.  The SCC accredits the capabilities of the named laboratory for performing the listed 
calibrations at the given level of uncertainty with traceability to the national measurement standards of Canada. The total 
uncertainty of the following capabilities, in each case, has a confidence level of at least 95 % and includes the NRC (or 
other recognized national laboratory) uncertainty, and uncertainties associated with the measurements made by the 
accredited laboratory. The uncertainty quoted does not include the possible effects on the customer's device of 
transportation, long term stability or intended use. See Supplementary Notes. For clients requiring a confidence level of 99 
%, the laboratory is able to adjust the uncertainty accordingly.   
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Type I Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Gauge block, length: Steel, 
Rectangular and Square 
 Inch, up to 4 inches 
 
 
 
 Inch, 5 to 20 inches 
 
 
 Metric, up to 100 mm 
 
 
 
 Metric, 125 to 500 mm 
 
 
 Variation in length of gauge 


blocks (parallelism) 
 
 
Cylindrical ring gauge, diameter: 
 Inch up to 12 inches 
 
 
 Metric up to 300 millimetres 
 
 
 
Cylindrical plug gauge, diameter: 
 Inch up to 12 inches 
 
 
Metric up to 300 millimetres 


 
 


( 0.5 + 1.6L ) inch or 
2 inch, whichever greater 


(Note: L in 'inches') 
 


( 2.3 + 1.1L ) inch 
(Note: L in 'inches') 


 
( 0.019 + 0.0018L ) m or 


0.064 m, whichever greater 
(Note: L in 'millimetres') 


 
( 0.062 + 0.0011L ) m 
(Note: L in 'millimetres') 


  
1 inch   or    0.025 m 


 
 
 
 


( 16 + 5.0L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 
 
 


( 16 + 5.0L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 


Calibration procedure is 
Canadian Forces Technical Order 
TO 33K6-4-1-1 issued 15 March 
1992, as amended by Ulrich 
Metrology Inc. 
 
 
 
 
 
 
 
 
 
 
 
This measured quantity is 
commonly known as parallelism 
of gauge blocks. 
 
 
ANSI/ASME B89.1.6 
 
 
 
 
 
 
 
ASME B89.1.5 
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Type I Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Cylindrical pin gauge, diameter: 
 Inch up to 1 inch 
 
 Metric up to 25.4 mm 
 


 
25 inch 


 
0.64 m 


ASME B89.1.5 
 


Thread wire, diameter: 
 Inch up to 1 inch 
 
 Metric up to 25 millimetres 
 
 
60 degree thread plug gauge and 
thread setting plug gauge: 
 Pitch diameter (measured over 


thread wires) 
- Inch up to 1.5 inches 
- over 1.5 to 6 inches 
- over 6 to 12 inches 


 
- Metric up to 35 millimetres 
- over 35 to 150 millimetres 
- over 150 to 300 millimetres 


 
 Major diameter 


- Inch up to 12 inches 
 
 


- Metric up to 300 millimetres 
 
 


 
13 inch 


 
0.33 m 


 
 
 
 
 
 


100 inch 
200 inch 
300 inch 


 
2.5 m 
5.1 m 
7.6 m 


 
 


( 16 + 5L ) inch 
(Note: L in 'inches') 


 
( 0.41 + 0.005L ) m 


(Note: L in 'millimetres') 
 


ASME B89.1.17 
 
 
 
  
 
ASME B89.1.17 
B.S. 919 and DIN 13 
In normal commercial gauging 
practice, the pitch diameter of a 
thread plug gauge is determined 
by measuring the diameter over 
thread wires inserted in the thread 
groove on opposite sides of the 
axis.  The preferred term for this 
measurement is 'thread groove 
diameter'.  Other names for this 
measurement are 'simple 
effective diameter' and 'simple 
pitch diameter'. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


60 degree adjustable thread ring 
gauge: 
 
 Set to thread setting plug 


- Inch or metric 
 


 Minor diameter 
- Inch up to 5 inches 


 
Metric up to 130 millimetres 


 
 
 


The adjustable thread ring gauge 
is set to the functional diameter of 


the thread setting plug 
 


250 inch 
 


6.4 m 


ASME B89.1.17.  On-site 
calibration available. 
 
 
 
 
 
 
 
 
 
 


Pipe thread plug gauge 
 Pitch Diameter 


- Inch up to 1.5 inches 
- over 1.5 to 6 inches 


 Step Height 
 
Pipe thread ring gauge 


- Inch up to 6 inches 
 Standoff to master plug 
 Thickness 
 


 
 


100 inch 
200 inch 
40 inch 


 
 
 


0.001 inch 
0.0001 inch 


ASME B1.20.1 and ASME 
B1.20.5 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Indicators: 
 Inch, 0.001 inch 


graduations 
 


 Inch, 0.0001 inch 
graduations 


 
 Inch, 0.00001 inch 


graduations 
 


 Metric, 0.02 mm 
graduations 


 
 Metric, 0.002 mm 


graduations 
 


 Metric, 0.0002 mm 
graduations 


 


 
160 inch 


 
 


25 inch 
 
 


10 inch 
 


 
4 m 


 
 


0.65 m 
 
 


0.25 m 
 
 


ANSI/ASME B89.1.10M 
On-site calibration available. 
 
 
On-site calibration available. 
 
 
 
 
 
On-site calibration available. 


 
 


On-site calibration available. 
 
 
 


 
 


Electronic Linear Dimensional 
Probe: 


 Up to 100 mm 
 
Step gauges: 


 Inch up to 60 inches 
 
 
Metric up to 1500 mm 


 
 


( 0.18 + 0.0031L ) m 
(Note: L in 'mm') 


 
( 3 + 3.0L ) inch 


(Note: L in 'inches') 
 


( 0.08 + 0.003L ) m 
(Note: L in 'millimetres') 


 


Ulrich Metrology calibration 
procedure CP-56 


 
         
 
Ulrich Metrology calibration 
procedure CP-08 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Height Gauges: 
 Inch up to 40 inches 
 
 
 Metric up to 1000 mm 


 


 
( 240 + 1.2 L ) inch 
(Note: L in 'inches') 


 
(6.1 + 0.0012 L ) m 


(Note: L in 'millimetres') 
 


Ulrich Metrology calibration 
procedure CP-54  
 


Micrometers: Outside 
 Inch up to 6 inches 


 
 


 over 6 to 60 inches 
 
 


 Metric up to 150 millimetres 
 
 


 over 150 to 1500 
millimetres 


 
 
Micrometer: Inside 


 Inch up to 24 inches 
 


 over 24 to 60 inches 
 


 Metric up to 600 millimetres 
 


 over 600 to 1500 
millimetres 
 


 
 
 
 
 
 


 
( 30 + 2L ) inch 


(Note: L in 'inches') 
 


( 60 + 5L ) inch 
(Note: L in 'inches') 


 
( 0.8 + 0.002L ) m 


(Note: L in 'millimetres') 
 


( 1.5 + 0.005L ) m 
(Note: L in 'millimetres') 


 
 
 


300 inch 
 


400 inch 
 


8 m 
 


10 m 
 


CAN/CGSB-39.18 and GGG-C-
105.  On-site calibration available. 
 
 
 
 
 
  
 
 
 
 
 
 
 CAN/CGSB-39.18 and GGG-C-
105.   
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


 


Remarks 


Micrometer: Internal 
 Inch up to 8 inches 


 
 


 Metric up to 200 millimetres 
 
 
Micrometer: Depth 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 
 


 
( 75 + 2L ) inch 


(Note: L in 'inches') 
 


( 2 + 0.002L ) m 
(Note: L in 'millimetres') 


 
 


350 inch 
 


9 m 
 


Manufacturer's specifications 
 
 
 
 
          
 
 
CAN/CGSB-39.18 and GGG-C-
105 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Micrometer setting standards: 
 Inch up to 60 inches 


 
 


 Metric up to 1500 
millimetres 


 
 
Caliper: Outside 


 Inch up to 12 inches 
 


 over 12 to 24 inches 
 


 over 24 to 40 inches 
 


 Metric up to 300 millimetres 
 


 over 300 to 600 millimetres 
 


 over 600 to 1000 
millimetres 


 
 
Caliper: Inside 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 
 
 
Caliper: Depth 


 Inch up to 12 inches 
 


 Metric up to 300 millimetres 


 
( 35 + 3.2L ) inch 
(Note: L in 'inches') 


 
( 0.89 + 0.0032L ) m 


(Note: L in 'millimetres') 
 
 
 


300 inch 
 


430 inch 
 


460 inch 
 


7.6 m 
 


11 m 
 


12 m 
 
 
 
 


300 inch 
 


7.6 m 
 
 
 


300 inch 
 


7.6 m 


 CAN/CGSB-39.18 and GGG-C-
105 
 
 
  
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
 
 
 
 
Manufacturer's specifications.  
On-site calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


Torque wrenches & screwdrivers: 
Clockwise 
10 in•oz to 1000 ft•lb 
 
0.07 N•m to 1356 N•m 
 
Clockwise and Counterclockwise 
1000 ft•lb to 4000 ft•lb 
 
4000 ft•lb to 20000 ft•lb 
 
 


 
 


0.5 % of reading 
 


0.5 % of reading 
 


 
2.1 % of reading 


 
1.4 % of reading 


ASME B107.14M and equivalent 
standards.  On-site calibration 
available. 
 
 
 
On-site calibration available. 
Ulrich procedure CP-15. 
 
Ulrich procedure CP-15. 


Pressure gauges: 
 
 
 
0 psi to 300 psi 
300 psi to 1000 psi 
 
0 psi to 600 psi 
600 psi to 30000 psi 
 


 
 
 
 


0.031 psi 
0.01 % of reading 


 
0.13 psi 


0.02 % of reading 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Ulrich Metrology calibration 
procedure CP-10.  On-site 
calibration available 
 
Pneumatic 
 
 
Hydraulic 
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Type II Capability
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks 


ELECTRICAL 
 
Voltage, DC 
 
0 V to 329.9999 mV 
0.33 V to 3.299999 V 
3.3 V to 32.9999 V 
33 V to 329.9999 V 
100 V to 1000 V 
1 kV to 10 kV 
 
0 V to 100 mV 
100 mV to 1 V 
1 V to 10 V 
10 V to 100 V 
100 V to 1000 V 
1 kV to 10 kV 
5 kV to 60 kV 


 
 
 
 


( 0.002 % + 1 V ) 
( 0.0011 % + 2 V ) 
( 0.0012 % + 15 V ) 
( 0.0018 % + 150 V ) 
( 0.0018 % + 1500 V ) 
0.25 % 
 
( 0.0009 % + 0.3 V ) 
( 0.0008 % + 0.3 V ) 
( 0.0008 % + 0.5 V ) 
( 0.0010 % + 30 V ) 
( 0.0010 % + 100 V ) 
0.02 % 
0.23 % 


 
 
 
 
Source. For the calibration of dc 
voltage measuring devices. On-
site calibration available. 
 
 
 
 
Measure. For the calibration of dc 
voltage generating devices. On-
site calibration available. 


 
 


Current, DC 
 
0 to 329.999 A 
0.33 mA to 3.29999 mA 
3.3 mA to 32.9999 mA 
33 mA to 329.999 mA 
0 to 1.09999 A 
1.1 A to 2.99999 A 
0 to 10.9999 A 
11 A to 20.5 A 
 
0 to 100 nA 
100 nA  to 1 A  
1 A to 10 A 
10 A to 100 A 
100 A to 1 mA 
1 mA to 10 mA 
10 mA to 100 mA 
100 mA to 1 A 


 
 


( 0.015 % + 0.02 A) 
( 0.01 % + 0.05 A) 
( 0.01 % + 0.25 A) 
( 0.01 % + 2.5 A) 
( 0.02 % + 40 A) 
( 0.038 % + 40 A) 
( 0.05 % + 500 A) 
( 0.1 % + 750 A) 
 
( 0.03 % + 0.04 nA) 
( 0.002 % + 0.04 nA) 
( 0.002 % + 0.1 nA) 
( 0.002 % + 0.8 nA) 
( 0.002 % + 5 nA) 
( 0.003 % + 50 nA) 
( 0.0035 % + 500 nA) 


( 0.011 % + 10 A) 
 


 
 
Source. For the calibration of dc 
current measuring devices. 
On-site calibration available. 


 
 
 
 


 
 
Measure. For the calibration of dc 
current generating devices. On-
site calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Voltage, AC 


 


1 mV to 32.999 mV 


33 mV to 329.999 mV 


0.33 V to 3.29999 V 


3.3 V to 32. 9999 V 


33 V to 329.999 V 


330 V to 1020 V 


          


                                              


1 mV to 700 V 


 


 


 


10 Hz to 500 kHz 


10 Hz to 500 kHz 


10 Hz to 500 kHz 


10 Hz to 100 kHz 


45 Hz to 20 kHz 


45 Hz to 10 kHz 


 


 


1 Hz to 8 MHz 


 


 


 


0.0332 % to 5.8 % 


0.0169 % to 0.41 % 


0.0168 % to 0.42 % 


0.0168 % to 0.14 % 


0.0196 % to 0.35 % 


0.0260 % to 0.033 % 


 


 


0.007 % to 1.5 % 


 


 
 


Source.  For the 
calibration of 
sinewave voltage 
measurement 
devices.  See Annex 
A for details. On-site 
calibration available. 


 
Measure.  For the 
calibration of 
voltage sources 
using a digital 
multimeter.  See 
Annex C for details. 
On-site calibration 
available. 


1 kV to 40 kV 60 Hz 1.1 % Measure: For the 
calibration of 
voltage sources 
using a high voltage 
divider and digital 
multimeter.  On-site 
calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Current, AC 
 


0.029 mA to 0.32999 mA 


0.33 mA to 329.999 mA 


0.33 A to 2.9999 A 


3.0 A to 20.5 A 


 


 


 


 


10 A to 1 A 


 


 


 


 


10 Hz to 30 kHz 


10 Hz to 30 kHz 


10 Hz to 10 kHz 


45 Hz to 5 kHz 


 


 


 


 


10 Hz to 100 kHz 


 


 


 


 


 


0.16 % to 3 % 


0.046 % to 1.2 % 


0.06 % to 3 % 


0.078 % to 3 % 


 


 


 


 


0.03 % to 1 % 


 


 


 


 


Source.  For the 


calibration of 


sinewave current 


measurement 


devices.  See Annex 


B for details. On-site 


calibration available. 


 


Measure.  For the 


calibration of current 


sources using a 


digital multimeter.   


See Annex D for 


details.  On-site 


calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Resistance 
 


1 k, 10 k, 100 k, 1 M 


10 M  
100 M  
1 G, 10 G 
100 G 


1 T 


 


0  to 32.999  


33  to 109.9999 k 


110 k to 1.099999 M 


1.1 M to 3.29999 M 


3.3 M to 10.99999 M 


11 M to 32.99999 M 
33 M to 109.9999 M 
110 M to 329.9999 M 
330 M to 1100 M 
 
0.1 m to 10  
10  to 100  
100  to 1 k 
1 k to 10 k 
10 k to 100 k 
100 k to 1 M 
1 M to 10 M 
10 M to 100 M 
100 M to 1G 
 


  


 


0.002 % 


0.005 % 


0.01 % 


0.5 % 


1 % 


2 % 


 


0.003 % + 0.001  


0.0028 % + 0.015  


0.0032 % + 2  


0.006 % + 30  


0.013 % + 50  


0.025 % + 2500  
0.05 % + 3000  
0.3 % + 100000  
1.5 % + 500000  
 
(0.0015 % + 50 ) 
(0.0012 % + 0.5 m) 
(0.001 % + 0.5 m) 
(0.001 % + 5 m) 
(0.001 % + 50 m) 
(0.0015 % + 2 ) 
(0.005 % + 100 ) 
(0.05 % + 1 k) 
(0.5 % + 10 k) 


 


 
 


For the calibration 
of resistance 
measurement 
devices On-site 
calibration 
available. 
 
 
Source.  For the 
calibration of 
resistance 
measurement 
devices On-site 
calibration 
available. 
 
 
 


Measure capability 
using a digital 
multimeter. On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Capacitance 
 
10 pF 
 
 
 
 
 
100 pF to 1.111 F 
 
 
 
 
 
 
0.19 nF to 1.1 nF 
1.1 nF to 3.3 nF 
3.3 nF to 11 nF 
11 nF to 110 nF 
110 nF to 330 nF  
0.33 F to 1.1 F 
1.1 F to 3.3 F 
3.3 F to 11 F 
11 F to 33 F 
33 F to 110 F 
110 F to 330 F 
0.33 mF to 1.1 mF 
1.1 mF to 3.3 mF 
3.3 mF to 11 mF 
11 mF to 33 mF 
33 mF to 110 mF 
 


 
 


1 kHz 
 
 
 
 
 
1 kHz 
 
 
 
 
 
 
10 Hz to 10 kHz 
10 Hz to 3 kHz 
10 Hz to 1 kHz 
10 Hz to 1 kHz 
10 Hz to 1 kHz 
10 Hz to 600 Hz 
10 Hz to 300 Hz 
10 Hz to 150 Hz 
10 Hz to 120 Hz 
10 Hz to 80 Hz 
DC to 50 Hz  
DC to 20 Hz 
DC to 6 Hz 
DC to 2 Hz 
DC to 0.6 Hz 
DC to 0.2 Hz 


 
 


0.1 % 
 
 
 
 
 
0.07 % + 0.05 pF 
 
 
 
 
 
 
0.5 % + 0.01 nF  


0.5 % + 0.01 nF 
0.25 % + 0.01 nF 
0.25 % + 0.1 nF 
0.25 % + 0.3 nF  
0.25 % + 1 nF 
0.25 % + 3 nF 
0.25 % + 10 nF 
0.40 % + 30 nF 
0.45 % + 100 nF  
0.45 % + 300 nF 
0.45 % + 1 µF 
0.45 % + 3 µF 
0.45 % + 10 µF 
0.75 % + 30 µF 


1.1 % + 100 µF  


 
 
For the calibration 
of capacitance 
measuring devices. 
On-site calibration 
available. 
 
For the calibration 
of capacitance 
measuring devices 
using a decade 
capacitor. On-site 
calibration 
available. 
 
Source 
synthesized 
capacitance using 
a multiproduct 
calibrator. For the 
calibration of 
capacitance 
measuring devices. 
On-site calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Inductance 
 
100 mH 
 
 
 


 
 


1 kHz 


 
 


0.1 % 


 
 
For the calibration 
of inductance 
measuring devices. 
On-site calibration 
available. 
 


ELECTRICAL 
CALIBRATION OF 
TEMPERATURE 
INDICATORS AND 
SIMULATORS  
 
Thermocouple simulation 
 
Type B:  600 to 800°C 
              800 to 1000°C 
              1000 to 1550°C 
              1550 to 1820°C 
Type C:   0 to 150°C 
               150 to 650°C 
               650 to 1000°C 
               1000 to 1800°C 
               1800 to 2316°C 
Type E:   -250 to -100°C 
               -100 to -25°C 
               -25 to 350°C 
               350 to 650°C 
               650 to 1000°C 
Type J:   -210 to -100°C 
               -100 to -30°C 
               -30 to 150°C 
               150 to 760°C 
               760 to 1200°C 
 


  
 
 
 
 
 
 
 
0.44°C 
0.34°C 
0.30°C 
0.33°C 
0.30°C 
0.26°C 
0.31°C 
0.50°C 
0.84°C 
0.50°C 
0.16°C 
0.14°C 
0.16°C 
0.21°C 
0.27°C 
0.16°C 
0.14°C 
0.17°C 
0.23°C 
 


 
 
 
 
 
 


 
Source.  For the 
calibration of 
temperature 
indicators and 
process calibrators 
by electrical 
simulation of 
temperature.  On-
site calibration 
available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Type K:   -200 to -100°C 
               -100 to -25°C 
               -25 to 120°C 
               120 to 1000°C 
               1000 to 1372°C 
Type L:   -200 to -100°C 
               -100 to 800°C 
               800 to 900°C 
Type N:   -200 to -100°C 
               -100 to -25°C 
               -25 to 120°C 
               120 to 410°C 
               410 to 1300°C 
Type R:  0 to 250°C 
              250 to 400°C 
              400 to 1000°C 
              1000 to 1767°C 


 0.33°C 
0.18°C 
0.16°C 
0.26°C 
0.40°C 
0.37°C 
0.26°C 
0.17°C 
0.40°C 
0.22°C 
0.19°C 
0.18°C 
0.27°C 
0.57°C 
0.35°C 
0.33°C 
0.40°C 


 


Type S:  0 to 250°C 
              250 to 1000°C 
              1000 to 1400°C 
              1400 to 1767°C 
Type T:   -250 to -150°C 
               -150 to  0°C 
                0 to 120°C 
               120 to 400°C 
Type U:   -200 to 0°C 
               0 to  600°C 


 0.47°C  
0.36°C 
0.37°C 
0.46°C 
0.63°C 
0.24°C 
0.16°C 
0.14°C 
0.56°C 
0.27°C 
 


 


RTD simulation 
 
-200°C to 630°C 
 


  
 
0.04°C to 0.23°C 


Source.  For the 
calibration of 
temperature 
indicators and 
process calibrators 
by electrical 
simulation of 
temperature.  On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Current clamp 
calibration 
 
Effective DC current 
output 
 
10 to 16.5 A Turns 
16.5 to 150 A Turns 
150 to 1025 A Turns 
 
Effective AC current 
output 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


0.5 % + 20 mA 
0.5 % + 140 mA 
0.5 % + 500 mA 


 
 
 


Source using a 
multifunction 
calibrator and a 50 
turn coil. For the 
calibration of clamp 
meters.  On-site 
calibration available. 


20 to 150 A Turns 
150 to 1000 A Turns 
 


45 to 440 Hz 
45 to 440 Hz 


0.32 % + 50 mA 
0.35 % + 90 mA 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Oscilloscope 
 
Amplitude 
1.8 mV to 55 V p-p (1 MΩ) 
1.8 mV to 2.5 V (50 Ω) 
 
 
 
Flatness. 
Leveled Sine Wave 
 
 5 mV to 5.5 V relative to 
50 kHz 
 
 
 
 
Time Marker 
1 ns to 20 ms 
50 ms to 5 s 
 
 
Rise Time 
 


 
 
 
10 Hz to 100 kHz 


 
 
 
 
 
 


50 kHz to 100 MHz 
100 MHz to 300 MHz 
300 MHz to 600 MHz 
600 MHz to 1.1 GHz 
 
 
 
 
 
 
1 kHz to 2 MHz 
2 MHz to 10 MHz 


 


 
 


 
3 % of p-p output + 100 µV 
  
 
 
 
 
 
1.5 % + 100 V 
2 % + 100 V 
4 % + 100 V 
5 % + 100 V 
 
 
( 25 + 1000T ) ppm 
(Note: T in seconds) 
 
 
300 ps 
350 ps 


 


Source. For the 
calibration of 
oscilloscopes. On-
site calibration 
available. 
 


Input Resistance 
40 Ω to 60 Ω 
500 KΩ to 1.5 MΩ 
 
Input Capacitance 
5 pF to 50 pF (1 MΩ) 
 


 
 


 
 
 
 


 
0.1 % 
0.1 % 
 
5 % + 0.5 pF 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Frequency Calibration
Measurement 


Capability expressed as 


an Uncertainty ()  


(see Supplementary Notes) 


Remarks


Vibration 
 
Accelerometers 
0.1 g  to 10 g 


 
 


5 Hz to 10 Hz 
10 Hz to 99 Hz 
100 Hz 
101 Hz to 920 Hz 
921 Hz to 5000 Hz 
5001 Hz to 10 kHz 
10 kHz to 15 Khz 


 
 
2.20 % 
1.70 % 
1.25 % 
1.40 % 
1.70 % 
2.20 % 
3.65 % 
 


ISO 16063-21.  On-
site calibration 
available. 
 


Frequency 
 


1 Hz to 40 Hz 


40 Hz to 10 MHz 


DC to 3 GHz 


 
0.01 Hz to 2 MHz 
 


 
 


 
 


 
 


0.05 % 


0.01 % 


0.1 ppm 


 


2.5 ppm + 5 Hz 
 


 
 
Measure capability. 


On-site calibration 


available. 


 
Source using a 
multifunction 
calibrator. On-site 
calibration available. 
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Type II Capability 
 


Measured Quantity & 
Range or Instrument 


Calibration Measurement 
Capability expressed as an 


Uncertainty () 
(see Supplementary Notes) 


Remarks


 
Tachometers 
 
Contact 
55-40000 RPM 
 
Non-Contact 
6-60 RPM 
60-600 RPM 
600-99999 RPM 


 
 
 
 


0.005 % 
 
 
 
53 ppm 
7.5 ppm 
3 ppm 


 


 
 
 
Source: for calibration of contact 
tachometers.  On-site calibration 
available. 
 
Source: for calibration of non-
contact tachometers.  On-site 
calibration available. 
 


Thermometry 
 
Liquid Bath and Dry Well 
-200 °C to 630 °C 
 


 
 


0.1°C 


 


 
Ulrich Metrology calibration 
procedure CP-58.  On-site 
calibration available. 
 


Thermometers, RTD, PRT and 
Thermistor probes 
50°C to 150°C 
150°C to 450°C 
450°C to 650°C 
-30°C to 155°C 


 
 
0.17°C 
0.5°C 
0.65°C 
0.15°C 


Ulrich Metrology calibration 
procedures CP-67 and CP-68.  
On-site calibration available. 


 


Digital Thermometers 
(Thermocouples) 
50°C to 660°C 
-30°C to 50°C 
50°C to 155°C 
 


 
 
0.7 °C to 1.1°C 
0.3°C 
0.4°C 


 


Ulrich Metrology calibration 
procedures CP-67 and CP-68.  
On-site calibration available. 
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Supplementary Notes 
 


A. Calibration capabilities are traceable to the national measurement standards of Canada held or accepted by the National 
Research Council (NRC) or, with the agreement of NRC, to the national measurement standards of other countries and are 
thus traceable to the internationally accepted representation of the appropriate SI (Système International) unit.   


 
B. Laboratories are certified by the NRC’s Calibration Laboratory Assessment Service (CLAS) for one or more of the following 


capabilities: 
 
 Type I: A capability of which the primary purpose is the calibration of measurement standards for other calibration 


laboratories.  A laboratory with this type of capability has the appropriate reference standards, working standards, check 
standards, and calibration systems to be able to assess dynamically and to quantify its measurement uncertainty, and is able 
to monitor its measurement processes continually.  The environmental conditions that affect the laboratory’s measurements 
are closely monitored and controlled.  A laboratory with this type of capability usually reports a measurement value 
accompanied by a comprehensive statement of uncertainty.  A laboratory with this type of capability is often referred to as a 
standards or standards calibration laboratory.  


 
 Type II: A capability of which the main purpose is the calibration and adjustment of test, measurement and diagnostic 


equipment for use in product testing, manufacturing, servicing, etc.  A laboratory with this type of capability has the 
appropriate working standards and calibration systems to be able to calibrate to a manufacturer’s specification and tolerance 
or calibrate to a written standard, using appropriate test uncertainty ratios (TUR).   A laboratory with this type of capability 
usually reports a measurement value and indicates if the test equipment complies with a specification, tolerance or a written 
standard. It will, usually, base its capabilities on the specifications and tolerances of the working standards being used.  It also 
has, normally, the means to check its working standards between calibrations and has available the appropriate 
environment(s).  A laboratory with this type of capability is often referred to as a test equipment calibration laboratory.  


 
 Type III: A calibration capability, within a laboratory, mobile or fixed, with the appropriate reference or working standards, of 


which the main purpose is to provide a reference.  A laboratory with this type of capability usually has minimal means to 
monitor its calibration system. It relies mainly on the values assigned by higher echelon laboratories to its standards and uses 
these values with few other considerations to assign values or verify the compliance of equipment being calibrated to their 
specifications and tolerances or to written standards.  This could be an on-site service subject to a wide range of 
environmental factors. 


 
C. The “Calibration measurement capability” includes the uncertainty associated with the calibration of the accredited 


laboratory’s reference or transfer standard by NRC, or by a laboratory acceptable to CLAS, uncertainties caused by the 
transportation of the calibrated reference standard from NRC (or other laboratories) to the accredited laboratory, uncertainties 
of the calibration process in the accredited laboratory, and uncertainties due to the behaviour of the highest quality device 
available for each specific technology device during its calibration.  These uncertainties include components which could have 
been evaluated by statistical methods on a series of repeated measurements and which can be characterised by 
experimental standard deviations. The other components, which can also be characterized by standard deviations, are 
evaluated from assumed probability distributions based on experience or other information.  These have been combined to 
form an expanded uncertainty U = kuc with U  determined from a combined standard uncertainty uc and a coverage factor k = 
2.  Since it can be assumed that the probability distribution characterised by the reported result and uc is approximately 
normal, the value of a calibrated device can be asserted to lie in the interval represented by the expanded uncertainty U with 
a level of confidence of approximately 95 percent.  The uncertainties quoted do not include the possible effects on the 
calibrated device of transportation, long term stability or intended use.  For clients requiring a confidence level of 99 %, the 
laboratory is able to adjust the uncertainty accordingly. 


 
D. The uncertainty of a specific calibration by an accredited laboratory can be greater than the “Calibration measurement 


capability” because it will include uncertainties due to the actual condition and behaviour of the customer’s device during its 
calibration. 


 
E. As a rule, the smaller the uncertainty sought the greater the cost.  Users should not demand uncertainties inappropriate to the 


device being calibrated or its intended use. 
 
F. SCC accreditation and CLAS certification is the formal recognition of specific calibration capabilities.  Neither the NRC nor the 
 SCC guarantees the accuracy of individual calibrations by recognized laboratories. 
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Annex A 
Calibration Measurement Capability for the Calibration of Sinewave Voltage Measuring 


Devices,  
expressed as ± { (% of reading) + residual in μV }  


Frequency  


Voltage, ac  10 Hz to 45 Hz  45 Hz to 10 
kHz  


10 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


100 kHz to 500 
kHz  


1.0 mV to32.999 mV  0.08 + 6  0.015 + 6  0.02 + 6  0.1 + 6  0.35 + 12 0.8 + 50 


33 mV to 329.999 mV  0.03 + 8 0.0145 + 8  0.016 + 8  0.035 + 8  0.08 + 32  0.2 + 70 


0.33 V to 3.29999 V 0.03 + 50  0.015 + 60 0.019 + 60  0.03 + 50  0.07 + 125  0.24 + 600 


3.3 V to 32.9999 V  0.03 + 650  0.015 + 600  0.024 + 600  0.035 + 600  0.09 + 1600  


 45 Hz to 1 kHz  1 kHz to 10 
kHz  


10 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


33 V to 329.999 V 0.019 + 2000  0.02 + 6000 0.025 + 6000 0.03 + 6000 0.2 + 50000 


 45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


330 V to 1020 V 0.03 + 10000  0.025 + 
10000 


0.03 + 10000  


 
 


Annex B 
Calibration Measurement Capability for the Calibration of Sinewave Current Measuring 


Devices, expressed as ± { (% of reading) + residual in μA }  
Frequency  


Current, ac  10 Hz to 20 
Hz  


20 Hz to 45 Hz  45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


10 kHz to 30 
kHz  


29 μA to 329.99 μA 0.2 + 0.1 0.15 + 0.1 0.125 + 0.1  0.3 + 0.15  0.8 + 0.2  1.6 + 0.4 


0.33 mA to 3.2999 mA  0.2 + 0.15 0.125 + 0.15  0.1 + 0.15 0.2 + 0.2  0.5 + 0.3  1 + 0.6  


3.3 mA to 32.999 mA  0.18 + 2  0.09 + 2  0.04 + 2  0.08 + 2 0.2 + 3  0.4 + 4  


33 mA to 329.99 mA  0.18 + 20  0.09 + 20  0.04 + 20  0.10+ 50  0.2 + 100  0.4 + 200  


 10 Hz to 45 
Hz  


45 Hz to 1 kHz  1 kHz to 5 kHz  5 kHz to 10 
kHz  


0.33 A to 1.09999 A 0.18 + 100  0.05 + 100  0.6 + 1000  2.5 + 5000  


1.1 A to 2.99999 A  0.18 + 100  0.06 + 100  0.6 + 1000 2.5 + 5000  


 45 Hz to 100 
Hz  


100 Hz to 1 
kHz  


1 kHz to 5 kHz  


3 A to 10.9999 A 0.06+ 2000  0.1 + 2000  3 + 2000  


11 A to 20.5 A  0.12 + 5000  0.15 + 5000  3 + 5000 
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Annex C 
Calibration Measurement Capability for the Calibration of Sinewave Voltage Generating 


Devices,  
expressed as ± { (% of reading) + residual in μV }  


Frequency  


Voltage, ac  1 Hz to 40 Hz  40 Hz to 1 kHz  1 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 100 
kHz  


100 kHz to 
300 kHz  


1 mV to 10 mV  0.03 + 3  0.02 + 1.1  0.03 + 1.1  0.1 + 1.1  0.5 + 1.1 4+2 


10 mV to 100 mV  0.007 + 4 0.007 + 2 0.014 + 2 0.03 + 2 0.08 + 2 0.3 + 10 


100 mV to 1 V 0.007 + 40 0.007 + 20 0.014 + 20 0.03 + 20 0.08 + 20 0.3 + 100 


1 V to 10 V  0.007 + 400 0.007 + 200 0.014 + 200 0.03 + 200 0.08 + 200 0.3 + 1000 


10 V to 100 V 0.02 + 4000 0.02 + 2000 0.02 + 2000 0.035 + 2000 0.12 + 2000 0.4 + 10000 


100 V to 700 V 0.04 + 40000 0.04 + 20000 0.06 + 20000 0.12 + 20000 0.3 + 20000 


 300 kHz to 1 
MHz  


1 MHz to 2 
MHz  


2 MHz to 4 
MHz  


4 MHz to 8 
MHz  


8 MHz to 10 
MHz  


1 mV to 10 mV  1.2 + 5 7 + 7 7 + 7 20 + 8 


10 mV to 100 mV  1 + 10 1.5 + 10 4 + 70 4 + 80 15 + 100 


100 mV to 1 V 1 + 100 1.5 + 100 4 + 700 4 + 800 15 + 1000 


1 V to 10 V  1 + 1000 1.5 + 1000 4 + 7000 4 + 8000 15 + 10000 


10 V to 100 V 1.5 + 10000 


 
 


Annex D 
Calibration Measurement Capability for the Calibration of Sinewave Current Generating 


Devices,  
expressed as ± { (% of reading) + residual in μA }  


Frequency  


Voltage, ac  10 Hz to 20 
Hz  


20 Hz to 45 
Hz  


45 Hz to 100 
Hz  


100 Hz to 5 
kHz  


5 kHz to 20 
kHz  


20 kHz to 50 
kHz  


50 kHz to 
100 kHz 


10 µA to 100 µA 0.4 + 0.03  0.15 + 0.03  0.06 + 0.03 0.06 + 0.03 


100 µA to 1 mA  0.4 + 0.2 0.15 + 0.2 0.06 + 0.2 0.03 + 0.2 0.06 + 0.2 0.4 + 0.4 0.55 + 1.5 


1 mA to 10 mA 0.4 + 2 0.15 + 2 0.06 + 2 0.03 + 2 0.06 + 2 0.4 + 4 0.55 + 15 


10 mA to 100 mA  0.4 + 20 0.15 + 20 0.06 + 20 0.03 + 20 0.06 + 20 0.4 + 40 0.55 + 150 


100 mA to 1 A 0.4 + 200 0.16 + 200 0.08 + 200 0.1 + 200 0.3 + 200 1 + 400 
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 9912, Côte-de-Liesse 
 Montréal (Québec) H8T 1A1 
 


Personne - ressource:  
David Llorens 
 
 


Téléphone  (514) 631-6653 
Fax    (514) 631-6122 
Courriel          info@ulrich.ca 


Clients servis: Tous les intéressés. 
Certains services d’étalonnage sont 
disponibles sur les lieux.  Ces services 
sont indiqués dans la colonne  
« Remarques » des pages suivantes. 
 


Domaine d'étalonnage: Dimensionnel, mécanique, électrique, 
température, fréquence, vibration 
 


Accréditation CCN: 
(ISO/CEI 17025) 


Laboratoire accrédité No. 220 
Publié depuis  1995-10-03 
 


 
 
Cette étendue de capacités est publiée par le programme CLAS du Conseil national de recherches Canada (CNRC) en 
étroite collaboration avec le programme PALCAN du Conseil canadien des normes (CCN), l'organisation chargée de 
l'accréditation des laboratoires d'étalonnage et d'essais pour le Canada. Le CCN accrédite les capacités des laboratoires 
énumérés pour des étalonnages spécifiques à un certain niveau d'incertitude avec la traçabilité aux étalons nationaux du 
Canada. Dans chacun des cas, l'incertitude totale des capacités suivantes a un niveau de confiance d'au moins 95 % et 
inclut l'incertitude du CNRC (ou autre laboratoire national reconnu) ainsi que les incertitudes du procédé d'étalonnage 
dans le laboratoire accrédité. L'incertitude donnée n'inclut pas les effets possibles sur l'appareil étalonné du transport, de 
la stabilité à long terme et de l'utilisation prévue. Voir les notes supplémentaires. Le laboratoire peut ajuster l'incertitude 
pour atteindre un niveau de confiance de 99 % à la demande du client.  
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Capacité de Type I 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Cales étalons: acier, 
rectangulaire et carré 


 La procédure d’étalonnage 
provient de l’Instruction technique 
des Forces canadiennes 33K6-4-
1-1 émise le 15 mars 1992, en 
fonction des modifications 
effectuées par Ulrich Métrologie 
inc. 
 


 Pouce, jusqu'à 4 pouces ( 0,5 + 1,6L ) pouce ou 
2 pouce, valeur maximale 


(Note: L en 'pouces') 
 


 Pouce, 5 à 20 pouces ( 2,3 + 1,1L ) pouce 
(Note: L en 'pouces') 


 
 Métrique, jusqu'à 100 mm 
 


( 0,019 + 0,0018L ) m ou 
0,064 m, valeur maximale 


(Note: L en 'millimètres') 
 


 Métrique, 125 à 500 mm 
 


( 0,062 + 0,0011L ) m 
(Note: L en 'millimètres') 


 
 Variation de la longueur de 


cales étalons (parallélisme) 
 


1 pouce   ou   0,025 m 
 


Cette quantité mesurée est 
habituellement connue comme 
étant le parallélisme des cales 
étalons. 


Bague étalon cylindrique, 
diamètre: 


 ANSI/ASME B89.1.6 


 Pouce, jusqu'à 12 pouces 
 


( 16 + 5,0L ) pouce 
(Note: L en 'pouces') 


 


 


 Métrique, jusqu'à 300 mm 
 


( 0,41 + 0,005L ) m 
(Note: L en 'millimètres') 


Calibre à tampon cylindrique, 
diamètre: 


 ASME B89.1.5 


 Pouce, jusqu'à 12 pouces 
 


( 16 + 5,0L ) pouce 
(Note: L en 'pouces') 


 


 Métrique, jusqu'à 300 mm 
 


( 0,41 + 0,005L ) m 
(Note: L en 'millimètres') 


 


Calibre à goujon cylindrique, 
diamètre: 


 ASME B89.1.5 


 Pouce, jusqu'à 1 pouce 25 pouce  


 Métrique, jusqu'à 25,4 mm 0,64 m  
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Capacité de Type I 


 
Grandeur mesurée et son 


étendue ou instrument 
Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Piges pour filets,  diamètre;  ASME B89.1.17 
 Pouce, jusqu'à 1 pouce 13 inch 


 


 


 Métrique, jusqu'à 25 mm 
 


0,33 m 
 


 


Tampon fileté 60 degrés et 
tampon fileté d'ajustement 60 
degrés: 


 ASME B89.1.17 
B.S. 919 et DIN 13 
Dans la pratique normale 
d'étalonnage commercial, le 
'diamètre sur flancs' (pitch 
diameter) d'un tampon fileté est 
déterminé en mesurant le 
diamètre à l’aide de piges pour 
filets insérées dans le sillon du 
filet de chaque côté de l'axe.  Le 
terme préféré pour cette mesure 
est le 'diamètre du sillon du filet' 
(thread groove diameter).  
D'autres noms pour cette mesure 
sont 'diamètre simple effectif' 
(simple effective diameter) et 
'diamètre simple sur flancs' 
(simple pitch diameter). 
 
 


 Diamètre sur flancs (mesuré à 
l’aide de piges pour filets) 


 


- Pouce, jusqu'à 1,5 pouces 100 pouce 
- Plus de 1,5 po jusqu’à  6 po 200 pouce 
- Plus de 6 po jusqu’à 12 po 300 pouce 


- Métrique, jusqu'à 35 mm 2,5 m 


- plus de 35 mm à 150 mm 5,1 m 


- plus de 150 mm à 300 mm 7,6 m 


 Diamètre extérieur  
- Pouces, jusqu'à 12 pouces ( 16 + 5L ) inch 


(Note: L en 'pouces') 
 


- Métrique, jusqu'à 300 mm ( 0,41 + 0,005L ) m 
(Note: L en 'millimètres') 


 
Bague filetée ajustable de 60 
degrés: 
 Ajustée au tampon fileté 


d'ajustement 
- Pouce ou métrique 


 


 
 


La bague filetée ajustable est 
ajustée au diamètre fonctionnel 
du tampon fileté d'ajustement 


 


ASME B89.1.17.  L'étalonnage 
sur site est disponible.  
 
 
  


 Diamètre intérieur 
- Pouce, jusqu'à 5 pouces 


 


 
250 pouce 


 


 
 
           


- Métrique, jusqu'à 130 mm 
 


6,4 m 
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Tampon fileté conique 
 Diamètre sur flancs 


- Pouce, jusqu'à 1,5 pouces 
- Plus de 1,5 po jusqu’à  6 po 


 Hauteur 
 
Bague filetée conique 


- Pouce, jusqu'à 1,5 pouces 
 Différence de hauteur avec tampon 


maître 
 Épaisseur 
 


 
 


100 pouce 
200 pouce 
40 pouce 


 
 
 


0,001 pouce 
 


0,0001 pouce 


ASME B1.20.1 et ASME 
B1.20.5 


 
 


Comparateur à cadran:  ANSI/ASME B89.1.10M   
 Pouce, graduation de 0,001 po 
 


160 pouce 
 


L'étalonnage sur site est 
disponible. 
           


 Pouce, graduation de 0,0001 po 
 


25 pouce 
 


L'étalonnage sur site est 
disponible. 


 Pouce, graduation de 0,00001 po 
 


10 pouce 
 


 


 Métrique, graduation de 0,02 mm 
 


4 m 
 


L'étalonnage sur site est 
disponible. 


 Métrique, graduation de 0,002 mm 
 


0,65 m 
 


L'étalonnage sur site est 
disponible. 


 Métrique, graduation de 0,0002 mm 
 


0,25 m  


Sonde dimensionnelle linéaire 
électronique 
 Up to 100 mm 
 


 
 


( 0,18 + 0.0031L ) m 
(Note: L en 'millimètres') 


Procédure d’étalonnage 
d’Ulrich 


Métrologie CP-56 


Calibre à cales équidistantes 
    (“step gauge” en anglais) 
 Pouce, jusqu'à 60 pouces  
 


 
 


( 3 + 3,0 L ) pouce 
(Note: L en 'pouces') 


 


 
Procédure d’étalonnage 
d’Ulrich Métrologie CP-08 
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


 
Métrique, jusqu'à 1500 mm 
 
 


 
(0,08 + 0,003 L ) m 


(Note: L en 'millimètres') 
 


 


calibre de hauteur :  
    (“height gauge” en anglais)  
 Pouce, jusqu'à 40 pouces 
 


 
 


( 240 + 1,2 L ) inch 
(Note: L en 'pouces') 


Procédure d’étalonnage 
d’Ulrich Métrologie CP-54 


  
 Métrique, jusqu'à 1000 mm 
 
 


 
(6,1 + 0,0012 L ) m 


(Note: L en 'millimètres') 
 


 


Micromètre: extérieur  CAN/CGSB-39.18 et GGG-C-
105.  L'étalonnage sur site est 
disponible. 


 Pouce, jusqu'à 6 pouces 
 
 


( 30 + 2L ) pouce 
(Note: L en 'pouces') 


 


 
 


 plus de 6 po à 60 po 
 


( 60 + 5L ) pouce 
(Note: L en 'pouces') 


 
 


 
 Métrique, jusqu'à 150 mm 
 
 


 
( 0.8 + 0,002L ) m 


(Note: L en 'millimètres') 
 


 
 
 
 


 plus de 150 mm à 1500 mm 
 


( 1.5 + 0,005L ) m 
(Note: L en 'millimètres') 


 
 


Micromètre: d'intérieur  CAN/CGSB-39.18 et GGG-C-
105 


 Pouce, jusqu'à 24 pouces 300 pouce  


 
 plus de 24 po à 60 po 
 


 
400 pouce 


 


 
 


 Métrique, jusqu'à 600 mm 
 


8 m 
 


 
 


 plus de 600 mm à 1500 mm 
 
 


10 m 
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Micromètre: d'intérieur  Spécifications du 
manufacturier 


 Pouce, jusqu'à 8 pouces 
 
 


( 75 + 2L ) pouce 
(Note: L en 'pouces') 


 


 


 Métrique, jusqu'à 200 mm 
 
 


( 2 + 0,002L ) m 
(Note: L en 'millimètres') 


 


 
 
 


Micromètre: de profondeur 
 Pouce, jusqu'à 12 pouces 


 
350 pouce 


CAN/CGSB-39.18 et GGG-C-
105 
 


 
 Métrique, jusqu'à 300 mm 
 


 
9 m 


 


Tiges de micromètres: 
 Pouce, jusqu'à 60 pouces 
 
 


 
( 35 + 3,2L ) pouce 
(Note: L en 'pouces') 


 


CAN/CGSB-39.18 et  GGG-C-
105 
 
 


 Métrique, jusqu'à 1500 mm 
 


( 0.89 + 0,0032L ) m 
(Note: L en 'millimètres') 


  
           


Pied à coulisse: extérieur 
 Pouce, jusqu'à 12 pouces 
 


 
300 pouce 


 


Spécifications du 
manufacturier.  L'étalonnage 
sur site est disponible 


 plus de 12 po à 24 po 
 


430 pouce 
 


 
 


 plus de 24 po à 40 po 
 


460 pouce 
 


 
 


 Métrique, jusqu'à 300 mm 
 


7,6 m 
 


 
 


 plus de 300 mm à 600 mm 
 


11 m 
 


 
   


 plus de 600 mm à 1000 mm 
 
 
 


12 m  
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Pied à coulisse: d'intérieur  Spécifications du 
manufacturier.  L'étalonnage 
sur site est disponible 


 Pouce, jusqu'à 12 pouces 
 
 Métrique, jusqu'à 300 mm 


300 pouce 
 


7,6 m 


 
 


Pied à coulisse: de profondeur 
 Pouce, jusqu'à 12 pouces 
 
 Métrique, jusqu'à 300 mm 


 
300 pouce 


 
7,6 m 


Spécifications du 
Manufacturier.  L'étalonnage 
sur site est disponible. 


   


Clef et tournevis dynamométrique:  
(sens des aiguilles d'une montre) 


 


 ASME B107.14M et normes 
équivalentes.  L’étalonnage 
sur site est disponible. 
 10 po•oz à 1000 pi•lb 


 
0,5 % de l'indication 


 
0.07 N•m à 1356 N•m 
 
(sens des aiguilles d'une montre et sens 
inverse des aiguilles d’une montre) 
 
1000 pi•lb à 4000 pi•lb 
 
4000 pi•lb à 20000 pi•lb 
 


 


0,5 % de l'indication 
 
 
 
 


2,1 % de l’indication 
 


1,4 % de l’indication 


 
 
 
L’étalonnage sur site est 
disponible. 
Procédure Ulrich CP-15 
 
Procédure Ulrich CP-15 


Jauges de pression: 
 


 Procédure d’étalonnage 
d’Ulrich Métrologie CP-10.  
l'étalonnage sur site disponible 
 
 
Pneumatique 
 
 
Hydraulique 


0 psi à 300 psi 
300 psi à 1000 psi 
 
0 psi à 600 psi 
600 psi à 30000 psi 
 


0,031 psi 
0,01 % de l'indication 


 
0,13 psi 


0,02 % de l'indication 
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Rendement métrologique 
d’étalonnage exprimé en 


terme d'incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


ÉLECTRIQUE    


Tension, cc 


 


 Étalonnages 
sur site est disponible. 
  


0 V à 329.9999 mV 
0.33 V à 3.299999 V 
3.3 V à 32.9999 V 
33 V à 329.9999 V 
100 V à 1000 V 
1 kV à 10 kV 
 


( 0,002 % + 1 V ) 
( 0,0011 % + 2 V ) 
( 0,0012 % + 15 V ) 
( 0,0018 % + 150 V ) 
( 0,0018 % + 1500 V ) 
0,25 % 


Source. Pour l’étalonnage 
d’appareils de mesure de la 
tension c.c. L’étalonnage sur  
site est disponible. 


 


0 V à 100 mV 
100 mV à 1 V 
1 V à 10 V 
10 V à 100 V 
100 V à 1000 V 
1 kV à 10 kV 
5 kV à 60 kV 
 


( 0,0009 % + 0.3 V ) 
( 0,0008 % + 0.3 V ) 
( 0,0008 % + 0.5 V ) 
( 0,0010 % + 30 V ) 
( 0,0010 % + 100 V ) 
0,02 % 
0,23 % 


 


Mesure. Pour l’étalonnage 
d’appareils de production de 
tension c.c. L’étalonnage sur 
site est disponible. 


 


Courant, cc 
 
0 to 329.,999 A 
0,33 mA to 3,29999 mA 
3,3 mA to 32,9999 mA 
33 mA to 329,999 mA 
0 to 1,09999 A 
1,1 A to 2,99999 A 
0 to 10,9999 A 
11 A to 20,5 A 
 


 
 


( 0,015 % + 0,02 A) 
( 0,01 % + 0,05 A) 
( 0,01 % + 0,25 A) 
( 0,01 % + 2,5 A) 
( 0,02 % + 40 A) 
( 0,038 % + 40 A)  
( 0,05 % + 500 A) 
( 0,1 % + 750 A) 
 


 
 
Source. Pour l’étalonnage 
d’appareils de mesure du 
courant c.c.  L’étalonnage sur 
site est disponible. 


 
 


 


0 to 100 nA 
100 nA  to 1 A  
1 A to 10 A 
10 A to 100 A 
100 A to 1 mA 
1 mA to 10 mA 
10 mA to 100 mA 
100 mA to 1 A 


( 0,03 % + 0,04 nA) 
( 0,002 % + 0,04 nA) 
( 0,002 % + 0,1 nA) 
( 0,002 % + 0.8 nA) 
( 0,002 % + 5 nA) 
( 0,003 % + 50 nA) 
( 0,0035 % + 500 nA) 
( 0,011 % + 10 A) 
 


Mesure. Pour l’étalonnage 
d’appareils de production de 
courant c.c.  L’étalonnage sur 
site est disponible. 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


Tension, ca 


 
1 mV à 32,999 mV 


33 mV à 329,999 mV 


0.33 V à 3,29999 V 


3.3 V à 32,9999 V 


33 V à 329,999 V 


330 V à 1020 V 


 


1 mV à 700 V 


 


 


 


 


 


 


10 Hz à 500 kHz 


10 Hz à 500 kHz 


10 Hz à 500 kHz 


10 Hz à 100 kHz 


45 Hz à 20 kHz 


45 Hz à 10 kHz 


 


1 Hz à 8 MHz 


 


 


 


 


 


 


0,0332 % à 5,8 % 


0,0169 % à 0,41 % 


0,0168 % à 0,42 % 


0,0168 % à 0,14 % 


0,0196 % à 0,35 % 


0,0260 % à 0,033 % 


 


0,007 % à 1,5 % 


 


 


 


 


 
 
 


Source.  Pour l’étalonnage 
d’appareils de mesure de la 
tension en onde sinusoïdale. 
Voir l’annexe A pour les 
détails. L’étalonnage sur site 
est disponible. 


 
 


Mesure.  Pour l’étalonnage de 
sources de tension à l’aide de 
multimètres numériques. Voir 
l’annexe C pour les détails.  
L’étalonnage sur site est 
disponible. 


1 kV à 40 kV 60 Hz 1,1 % Mesure: Pour l'étalonnage de 
sources de tension à l'aide 
d’un diviseur de tension 
élevée et d'un multimètre 
numérique.  L’étalonnage sur 
site est disponible. 
 


Courant, ca 


 


 


 


 


 


 
 


0,029 mA à 0,32999 mA 


0,33 mA à 329,999 mA 


0,33 A à 2,9999 A 


3,0 A à 20,5 A 


 


10 Hz à 30 kHz 


10 Hz à 30 kHz 


10 Hz à 10 kHz 


45 Hz à 5 kHz 


 


0,16 % à 3 % 


0,046 % à 1,2 % 


0,06 % à 3 % 


0,078 % à 3 % 


 


Source.  Pour l’étalonnage 
d’appareils de mesure du 
courant en onde sinusoïdale. 
Voir l’annexe B pour les 
détails. L’étalonnage sur site 
est disponible. 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


10 A à 1 A 


 


10 Hz à 100 kHz 


 


 


0,03 % à 1 % 


 


 


Mesure.  Pour l’étalonnage de 
sources de courant à l’aide 
d’un multimètre numérique.  
Voir l’annexe D pour les 
détails.  L’étalonnage sur site 
est disponible. 


 
Résistance 
 


  


 


 


 
1 k, 10 k, 100 k, 1 


M 


10 M  
100 M  
1 G, 10 G 
100 G 


1 T 
 


 0,002 % 


 


   0,005 % 


0,01 % 


0,5 % 


1 % 


2 % 
 


 


 
Pour l’étalonnage d’appareils 
de mesure de la résistance. 
L’étalonnage sur site est 
disponible. 


 


0  à 32,999  


33  à 109,9999 k 


110 k à 1,099999 M 


1,1 M à 3,29999 M 


3,3 M à 10,99999 M 


11 M à 32,99999 M 
33 M à 109,9999 M 
110 M à 329,9999 M 
330 M à 1100 M 
 


 0,003 % + 0.001  


0,0028 % + 0.015  


0,0032 % + 2  


0,006 % + 30  


0,013 % + 50  


0,025 % + 2500  
0,05 % + 3000  
0,3 % + 100000  
1,5 % + 500000  


 


Pour l’étalonnage d’appareils 
de mesure de la résistance. 
L’étalonnage sur site est 
disponible. 
 
 
 
 
 


 







 


 Certificat CLAS Numéro 96-01 Page 11 de 20 
 
 Ulrich Métrologie inc. 


 Émission 7.2f     2014-05-16 
 
La version PDF est disponible pour commodité, le site web du CNRC reste la source autorisée pour les capacités 


de mesure d'étalonnage actuellement approuvés. 


Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


0,1 m  à 10  
10  à 100  
100  à 1 k 
1 k à 10 k 
10 k à 100 k 
100 k à 1 M 
1 M à 10 M 
10 M à 100 M 
100 M à 1G 


 (0,0015 % + 50 ) 
(0,0012 % + 0,5 m) 
(0,001 % + 0,5 m) 
(0,001 % + 5 m) 
(0,001 % + 50 m) 
(0,0015 % + 2 ) 
(0,005 % + 100 ) 
(0,05 % + 1 k) 
(0,5 % + 10 k) 


 


Capacité de mesure à l’aide 
d’un multimètre numérique. 
L’étalonnage sur site est 
disponible. 
 


 


Capacité 
 


 
 


 
 


 
 
 


10 pF 
 
 


1 kHz 
 
 


0,1 % 
 


 


Pour l’étalonnage d’appareils de 
mesure de la capacité.   
L’étalonnage sur site est 
disponible. 


100 pF à 1.111 F 
 
 


1 kHz 
 


 


0,07 % + 0,05 pF 
 


Pour l’étalonnage d’appareils de 
mesure de la capacité à l’aide 
d’un condensateur à décades. 
L’étalonnage sur site est 
disponible. 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


0,19 nF à 1,1 nF 
1,1 nF à 3,3 nF 
3,3 nF à 11 nF 
11 nF à 110 nF 
110 nF à 330 nF 
0,33 F à 1,1 F 
1,1 F à 3,3 F 
3,3 F à 11 F 
11 F à 33 F 
33 F à 110 F 
110 F à 333 F 
0,33 mF à 1,1 mF 
1,1 mF à 3,3 mF 
3,3 mF à 11 mF 
11 mF à 33 mF 
33 mF à 110 mF 
 


10 Hz à 10 kHz 
10 Hz à 3 kHz 
10 Hz à 1 kHz 
10 Hz à 1 kHz 
10 Hz à 1 kHz 
10 Hz à 600 Hz 
10 Hz à 300 Hz 
10 Hz à 150 Hz 
10 Hz à 120 Hz 
10 Hz à 80 Hz 
DC à 50 Hz  
DC à 20 Hz 
DC à 6 Hz 
DC à 2 Hz 
DC à 0,6 Hz 
DC à 0,2 Hz 


0,5 % + 0,01 nF  


0,5 % + 0,01 nF 
0,25 % + 0,01 nF 
0,25 % + 0,1 nF 
0,25 % + 0,3 nF  
0,25 % + 1 nF 
0,25 % + 3 nF 
0,25 % + 10 nF 
0,40 % + 30 nF 
0,45 % + 100 nF  
0,45 % + 300 nF 
0,45 % + 1 µF 
0,45 % + 3 µF 
0,45 % + 10 µF 
0,75 % + 30 µF 
1,1 % + 100 µF 


Capacité synthétisée à l’aide 
d’un étalonneur multifonction. 
Pour l’étalonnage d’appareils 
de mesure de la capacité. 
L’étalonnage sur site est 
disponible. 
 


Inductance 
 


 
 


 
 


 
 
Pour l’étalonnage d’appareils 
de mesure de l’inductance.   
L’étalonnage sur site est 
disponible. 


100 mH 1 kHz 0,1 % 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


ÉTALONNAGE 
ÉLECTRIQUE 
D’INDICATEURS ET  
DE SIMULATEURS DE 
TEMPÉRATURE 
 
Simulation de 
thermocouple 
 
Type B: 600°C à 800°C 
           800°C à 1000°C 
           1000°C à 1550°C 
          1550°C to 1820°C 
Type C: 0°C à 150°C 
            150°C à 650°C 
            650°C à 1000°C 
           1000°C à 1800°C 
          1800°C à 2316°C 
Type E: -250°C à -100°C 
             -100°C à -25°C 
             -25°C à 350°C 
             350°C à 650°C 
             650°C à 1000°C 
Type J: -210°C à -100°C 
             -100°C à -30°C 
             -30°C à 150°C 
             150°C à 760°C 
             760°C à 1200°C 
Type K: -200°C à -100°C 
            -100°C à -25°C 
            -25°C à 120°C 
            120°C à 1000°C 
           1000°C à 1372°C 
Type L: -200°C à -100°C 
             -100°C à 800°C 
             800°C à 900°C 
Type N:-200°C à -100°C 
             -100°C à -25°C 
             -25°C à 120°C 
              120 °C à 410°C 
             410°C à 1300°C 


  
 
 
 
 
 
 
 
 
0,44°C 
0;34°C 
0,30°C 
0,33°C 
0,30°C 
0,26°C 
0,31°C 
0,50°C 
0,84°C 
0,50°C 
0,16°C 
0,14°C 
0,16°C 
0,21°C 
0,27°C 
0,16°C 
0,14°C 
0,17°C 
0,23°C 
0,33°C 
0,18°C 
0,16°C 
0,26°C 
0,40°C 
0,37°C 
0,26°C 
0,17°C 
0,40°C 
0,22°C 
0,19°C 
0,18°C 
0,27°C 


 
 
 
 
 
 
 
 
Source. Pour l’étalonnage 
d’indicateurs de température 
et d’étalonneurs de procédés 
par simulation électrique de la 
température. L’étalonnage sur 
site est disponible. 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


Type R: 0°C à 250°C 
            250°C à 400°C 
            400°C à 1000°C 
           1000°C à 1767°C 
Type S: 0°C à 250°C 
             250°C à 1000°C 
           1000°C à 1400°C 
           1400 °C à 1767°C 
Type T: -250°C à -150°C 
             -150°C à  0°C 
              0°C à 120°C 
              120°C à 400°C 
Type U: -200°C à 0°C 
             0°C à  600°C 


 0,57°C 
0,35°C 
0,33°C 
0,40°C 
0,47°C 
0,36°C 
0,37°C 
0,46°C 
0,63°C 
0,24°C 
0,16°C 
0,14°C 
0,56°C 
0,27°C 


 


Simulation de DTR 
 


  
 


Source. Pour l’étalonnage 
d’indicateurs de température 
et d’étalonneurs de procédés 
par simulation électrique de la 
température. L’étalonnage sur 
site est disponible. 


 


-200 °C à 630 °C 
 


 


 0,04°C à 0,23°C 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


Étalonnage de pince  
ampèremétrique 
 
Sortie effective du   
courant c.c. 
 
  10 à 16,5 tours de A 
  16,5 à 150 tours de A 
  150 à 1025 tours de A 
 
Sortie effective du 
courant c.a. 
 
  20 à 150 tours de A 
 150 à 1000 tours de A 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


65 à 440 Hz 
65 à 440 Hz 


 
 
 
 


 
 


0,5 % + 20 mA 
0,5 % + 140 mA 
0,5 % + 500 mA 


 
 


 
 


0,32 % + 50 mA 
0,35 % + 90 mA 


Source utilisant un calibrateur 
multifonctions et un bobine de 
50 tours. Pour l’étalonnage 
des pinces ampèremétriques.  
L’étalonnage sur site est 
disponible 


Oscilloscope 
 


 
 


 
 


Source. Pour l'étalonnage 
d'oscilloscopes. L’étalonnage 
sur site est disponible. 
 


Amplitude 
1,8 mV à 55 V c-c (1 MΩ) 
1,8 mV à 2,5 V (50 Ω) 
 
 


 
10 Hz à 100 kHz 


 
 


 
3 % de rendement c-c 
+ 100 µV 
  


 
Planéité 
onde sinusoïdale nivelée   


 
 
 


 
 
 


 


5 mV à 5,5 V relative à 50 
kHz 
 
 


50 kHz à 100 MHz 
100 MHz à 300 MHz 
300 MHz à 600 MHz 
600 MHz à 1,1 GHz 


1,5 % + 100 V 
2 % + 100 V 
4 % + 100 V 
5 % + 100 V 


 


Repère de temps 
1 ns à 20 ms 
50 ms à 5 s 
 


  
( 25 + 1000T ) ppm 
(Note: T en secondes) 
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Capacité de Type II 
 


Grandeur mesurée et 
son étendue ou 


instrument 


Fréquence Rendement 
métrologique 
d’étalonnage 


exprimé en terme 
d’incertitude ()  


(voir les notes 


supplémentaires) 


Remarques


Temps de montée 
 
 


1 kHz à 2 MHz 
2 MHz à 10 MHz 
 


300 ps 
350 ps 
 


 


Résistance à l'entrée  
40 Ω à 60 Ω 
500 KΩ à 1,5 MΩ 


 
 
 


 
0,1 % 
0,1 % 


 


 
Capacité d'entrée 
5 pF à 50 pF (1 MΩ) 
 


  
 
5 % + 0,5 pF 


 


Vibration 
 
Accéléromètres 
0,1 g  à 10 g 


 
 


5 Hz à 10 Hz 
10 Hz à 99 Hz 
100 Hz 
101 Hz à 920 Hz 
921 Hz à 5000 Hz 
5001 Hz à 10 kHz 
10 kHz à 15 kHz 


 
 
2,20 % 
1,70 % 
1,25 % 
1,40 % 
1,70 % 
2,20 % 
3,65 % 


 


ISO 16063-21.  L’étalonnage 
sur site est disponible. 


 


Fréquence 
 


1 Hz to 40 Hz 


40 Hz to 10 MHz 


DC to 3 GHz 
 
0,01 Hz to 2 MHz 
 


 
 
 


 
 


0.05 % 


0.01 % 
0,1 ppm 
 
2,5 ppm + 5 Hz 


 


Capacité de mesure. 


L’étalonnage sur site est 


disponible. 


 


Source à l’aide d’un 
étalonneur multifonction. 
L’étalonnage sur site est 
disponible. 
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Capacité de Type II 
 


Grandeur mesurée et son 
étendue ou instrument 


Capacité de mesure 
d’étalonnage exprimé en 


terme d’incertitude (±) 
(Voir les notes supplémentaires) 


Remarques


Tachymètres 
Contact 
55-40000 T/M 
 


 
0,005 % 
 
 


 
Source: pour l'étalonnage des 
tachymètres de contact. 
L’étalonnage sur site est 
disponible. 


Non-Contact 
6-60 T/M 
60-600 T/M 
600-99999 T/M 


 
53 ppm 
7,5 ppm 
3 ppm 


 
Source: pour l'étalonnage de 
tachymètres non contracte.  
L’étalonnage sur site est 
disponible. 
 


Thermométrie 
 
Bain liquide et puits secs  -30°C à 
155°C 


 
 


0,1 °C 


Procédure d’étalonnage d’Ulrich 
Métrologie CP-58.L’étalonnage 
sur site est disponible. 


Thermomètres, DTR, TRP and 
thermistor probes 
50°C à 150°C 
150°C à 450°C 
450°C à 650°C 
-30°C à 155°C 


 
 
0,17°C 
0,5°C 
0,65°C 
0,15°C 


Procédure d’étalonnage d’Ulrich 
Métrologie CP-67 et CP-
68.L’étalonnage sur site est 
disponible. 


 


Thermomètres numériques 
(thermocouples) 
50°C à 660°C 
-30°C à 50°C 
50°C à 155°C 
 


 
 


0,7 °C à 1,1°C 
0,3°C 
0,4°C 


 


Procédure d’étalonnage d’Ulrich 
Métrologie CP-67 et CP-
68.L’étalonnage sur site est 
disponible. 
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Notes supplémentaires 


 
A. Les rendements métrologiques des laboratoires d'étalonnage sont traçables aux étalons de mesure nationaux du Canada détenu ou 


accepté par le Conseil national de recherches Canada (CNRC) ou, avec l'accord du CNRC, aux étalons de mesure nationaux 
d'autres pays de sorte qu'ils soient traçables à la représentation acceptée au niveau international des unités du SI (Système 
international) appropriées.   


B. Les laboratoires sont certifiés par le Service d'évaluation de laboratoires d'étalonnage du CNRC pour une ou plusieurs des capacités 
métrologiques qui suivent: 


 Type I: Une capacité dont le but premier est l'étalonnage des étalons de mesure pour d'autres laboratoires d'étalonnage. Un 
laboratoire possédant ce type de capacité possède les étalons de référence, les étalons de travail, les étalons de contrôle et les 
systèmes d'étalonnage nécessaires pour évaluer dynamiquement et quantifier l'incertitude de ses mesures, et est capable de 
contrôler continuellement ses procédés de mesure. Les facteurs environnementaux qui affectent les mesurages du laboratoire sont 
étroitement contrôlés et sont sujets à une surveillance continue. Un laboratoire ayant ce type de capacité accompagne la valeur d'une 
mesure d'une formulation détaillée de l'incertitude. Ce type de laboratoire est souvent qualifié de laboratoire d'étalons ou de 
laboratoire d'étalonnage d'étalons. 


 Type II: Une capacité dont le but premier est l'étalonnage et le réglage des appareils d'essai, de mesure et de diagnostic destinés aux 
essais, à la fabrication, à l'entretien, etc., de produits. Un laboratoire ayant ce type de capacité possède les étalons de travail et les 
systèmes d'étalonnage appropriés pour réaliser un étalonnage selon les caractéristiques et les tolérances écrites du fabricant, ou en 
utilisant des rapports d'incertitude d'essai appropriés. Un laboratoire ayant ce type de capacité habituellement rapporte une valeur de 
mesurage et indique si l'équipement d'essai est conforme à une spécification, à une tolérance, ou à une norme écrite. Il fondera, 
habituellement, ses capacités sur les caractéristiques et sur les tolérances des étalons de travail étant employés. Un laboratoire ayant 
ce type de capacité dispose habituellement des moyens de surveiller ses étalons de travail entre leurs étalonnages et possède les 
environnements appropriés. Un laboratoire ayant ce type de capacité est souvent qualifié de laboratoire d'étalonnage d'appareils 
d'essai. 


 Type III: Une capacité d'étalonnage, dans un laboratoire, mobile ou fixe, disposant des étalons de référence ou de travail appropriés, 
dont le but premier est d'offrir un service de référence. Un laboratoire ayant ce type de capacité dispose habituellement d'un minimum 
de moyens de surveiller son système d'étalonnage. Il se fie principalement aux valeurs attribuées à ses étalons par des laboratoires 
d'échelon supérieur et utilise ces valeurs, en tenant compte de peu d'autres facteurs, pour attribuer des valeurs ou vérifier la 
conformité d'appareils étalonnés selon les spécifications et les tolérances, ou les normes écrites. Il pourrait s'agir d'un service sur 
place, sujet à une vaste gamme de facteurs environnementaux qui échappent au contrôle direct du laboratoire.  


C. Le " Rendement métrologique d’étalonnage " inclut l'incertitude associée à l'étalonnage des étalons de référence ou de transfert du 
laboratoire accrédité par le CNRC ou autre laboratoire acceptable au CLAS, incertitudes causées par le transport de l'étalon de 
référence du CNRC (ou autres laboratoires) au laboratoire accrédité, incertitudes du procédé d'étalonnage dans le laboratoire 
accrédité et incertitudes causées par le comportement d'un appareil de mesure de la plus haute qualité disponible pour chaque 
technologie durant son étalonnage. Ces incertitudes comprennent des composantes qui peuvent avoir été évaluées par une analyse 
statistique d'une série de mesurages répétés et qui peuvent être caractérisées par des écarts types expérimentaux. Les autres 
composantes, qui peuvent aussi être caractérisées par des écarts types, sont évaluées d'après des distributions de probabilité 
présumées basées sur l'expérience ou autres renseignements. Ces composantes ont été combinées pour produire une incertitude 
élargie U = kuc. Le terme U est établi d'après l'incertitude type combinée uc et un facteur d'élargissement k = 2. Puisque la distribution 
de la probabilité caractérisée par la valeur rapportée et uc peut être présumée approximativement normale, on peut affirmé que la 
valeur d'un appareil étalonné se situ dans l'intervalle représenté par l'incertitude élargie U avec un niveau de confiance d'environ 95 
pour-cent. L'incertitude donnée n'inclut pas les effets possibles sur l'appareil étalonné du transport, de la stabilité à long terme et de 
l'utilisation prévue. Le laboratoire peut ajuster l'incertitude pour atteindre un niveau de confiance de 99 % à la demande du client. 


D. L'incertitude d'un étalonnage particulier par un laboratoire accrédité peut être plus grande que leur "meilleur rendement métrologique" 
parce qu'elle va comprendre des incertitudes causées par la condition et le comportement réel de l'appareil du client pendant son 
étalonnage. 


E. En règle générale, l'incertitude la plus faible demande les coûts les plus élevés. Les utilisateurs ne devraient pas demander des 
incertitudes sans rapport à l'appareil étalonné ou son utilisation prévue. 


F. L'accréditation est la reconnaissance officielle de capacités d'étalonnage spécifiques. Le CNRC pas plus que le CCN ne peuvent 
 garantir l'exactitude d'étalonnages individuels effectués par des organisations accréditées.
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Annexe A 


Rendement métrologique d’étalonnage pour l’étalonnage d’appareils de mesure de la tension 
en onde sinusoïdale, exprimé sous forme de  {(% de la lecture) + valeur résiduelle en µV} 


Fréquence  


Tension, ac  10 Hz à 45 Hz  45 Hz à 10 kHz  10 kHz à 20 
kHz  


20 kHz à 50 
kHz  


50 kHz à 100 
kHz  


100 kHz à 500 
kHz  


1,0 mV à32,999 mV  0,08 + 6  0,015 + 6  0,02 + 6  0,1 + 6  0,35 + 12 0,8 + 50 


33 mV à 329,999 mV  0,03 + 8 0,0145 + 8  0,016 + 8  0,035 + 8  0,08 + 32  0,2 + 70 


0,33 V à 3,29999 V 0,03 + 50  0,015 + 60 0,019 + 60  0,03 + 50  0,07 + 125  0,24 + 600 


3,3 V à 32,9999 V  0,03 + 650  0,015 + 600  0,024 + 600  0,035 + 600  0,09 + 1600  


 45 Hz à 1 kHz  1 kHz à 10 kHz  10 kHz à 20 
kHz  


20 kHz à 50 
kHz  


50 kHz à 100 
kHz  


33 V à 329,999 V 0019 + 2000  0,02 + 6000 0,025 + 6000 0,03 + 6000 0,2 + 50000 


 45 Hz à 1 kHz  1 kHz à 5 kHz  5 kHz à 10 kHz  
330 V à 1020 V 0,03 + 10000  0,025 + 


10000 
0,03 + 10000  


 
 


Annexe B 
Rendement métrologique d’étalonnage pour l’étalonnage d’appareils de mesure du courant 
en onde sinusoïdale, exprimé sous forme de  {(% de la lecture) + valeur résiduelle en µA} 


Fréquence  


Courant, ac  10 Hz à 20 
Hz  


20 Hz à 45 Hz  45 Hz à 1 kHz  1 kHz à 5 kHz  5 kHz à 10 
kHz  


10 kHz à 30 
kHz  


29 μA à 329,99 μA 0,2 + 0,1 0,15 + 0,1 0,125 + 0,1  0,3 + 0,15  0,8 + 0.2  1,6 + 0.4 


0.,33 mA à 3,2999 mA  0,2 + 0,15 0,125 + 0,15  0,1 + 0,15 0,2 + 0.2  0,5 + 0.3  1 + 0,6  


3,3 mA à 32,999 mA  0,18 + 2  0,09 + 2  0,04 + 2  0,08 + 2 0,2 + 3  0,4 + 4  


33 mA à 329,99 mA  0,18 + 20  0,09 + 20  0,04 + 20  0,10+ 50  0,2 + 100  0,4 + 200  


 10 Hz à 45 
Hz  


45 Hz à 1 kHz  1 kHz à 5 kHz  5 kHz à 10 kHz  


0,33 A à 1,09999 A 0,18 + 100  0,05 + 100  0,6 + 1000  2,5 + 5000  


1,1 A à 2,99999 A  0,18 + 100  0,06 + 100  0,6 + 1000 2,5 + 5000  


 45 Hz à 100 
Hz  


100 Hz à 1 kHz  1 kHz à 5 kHz  


3 A à 10,9999 A 0,06+ 2000  0,1 + 2000  3 + 2000  


11 A à 20,5 A  0,12 + 5000  0,15 + 5000  3 + 5000 
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Annexe C 
Rendement métrologique d’étalonnage pour l’étalonnage de sources de la tension en onde 


sinusoïdale, exprimé sous forme de  {(% de la lecture) + valeur résiduelle en µV} 
Fréquence  


Tension, ac  1 Hz à 40 Hz  40 Hz à 1 kHz  1 kHz à 20 
kHz  


20 kHz à 50 
kHz  


50 kHz à 100 
kHz  


100 kHz à 300 
kHz  


1 mV à 10 mV  0,03 + 3  0,02 + 1.1  0,03 + 1.1  0,1 + 1,1  0,5 + 1,1 4+2 


10 mV à 100 mV  0,007 + 4 0,007 + 2 0,014 + 2 0,03 + 2 0,08 + 2 0,3 + 10 


100 mV à 1 V 0,007 + 40 0,007 + 20 0,014 + 20 0,03 + 20 0,08 + 20 0,3 + 100 


1 V à 10 V  0,007 + 400 0,007 + 200 0,014 + 200 0,03 + 200 0,08 + 200 0,3 + 1000 


10 V à 100 V 0,02 + 4000 0,02 + 2000 0,02 + 2000 0,035 + 2000 0,12 + 2000 0,4 + 10000 


100 V à 700 V 0,04 + 40000 0,04 + 20000 0,06 + 20000 0,12 + 20000 0,3 + 20000 


 300 kHz à 1 
MHz  


1 MHz à 2 MHz  2 MHz à 4 
MHz  


4 MHz à 8 MHz  8 MHz à 10 
MHz  


1 mV à 10 mV  1.2 + 5 7 + 7 7 + 7 20 + 8 


10 mV à 100 mV  1 + 10 1,5 + 10 4 + 70 4 + 80 15 + 100 


100 mV à 1 V 1 + 100 1,5 + 100 4 + 700 4 + 800 15 + 1000 


1 V à 10 V  1 + 1000 1,5 + 1000 4 + 7000 4 + 8000 15 + 10000 


10 V à 100 V 1,5 + 10000 


 
 


Annexe D 
Rendement métrologique d’étalonnage pour l’étalonnage de sources de courant en onde 


sinusoïdale, exprimé sous forme de  {(% de la lecture) + valeur résiduelle en µA} 


Fréquence 


Voltage, ac  10 Hz à 20 
Hz  


20 Hz à 45 
Hz  


45 Hz à 100 
Hz  


100 Hz à 5 
kHz  


5 kHz à 20 
kHz  


20 kHz à 50 
kHz  


50 kHz à 
100 kHz 


10 µA à 100 µA 0,4 + 0.03  0,15 + 0.03  0,06 + 0.03 0,06 + 0.03 


100 µA à 1 mA  0,4 + 0.2 0,15 + 0.2 0,06 + 0.2 0,03 + 0.2 0,06 + 0,2 0,4 + 0,4 0,55 + 1,5 


1 mA à 10 mA 0,4 + 2 0,15 + 2 0,06 + 2 0,03 + 2 0,06 + 2 0,4 + 4 0,55 + 15 


10 mA à 100 mA  0,4 + 20 0,15 + 20 0,06 + 20 0,03 + 20 0,06 + 20 0,4 + 40 0,55 + 150 


100 mA à 1 A 0,4 + 200 0,16 + 200 0,08 + 200 0,1 + 200 0,3 + 200 1 + 400 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – Nashville 
201 Space Park North Drive 
 Goodlettsville, TN 37072 


Mr. Brian Samuelson 
Phone: 615-859-4807 Fax: 615-859-4848 


E-mail: bsamuelson@transcat.com 
URL: www.transcat.com 


Parameter(s) of Accreditation 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 
This laboratory is compliant to ANSI/NCSL Z540-1-1994; 


Part 1. (20/A01) 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


DIMENSIONAL 
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers & Calipers – 
Outside, Inside, Depth 0 in to 0.05 in 8 µin Comparison to Gage Blocks 
Field calibrations Available Note 4 0.05 in to 0.45 in 8.0 µin/in + 6 µin  
 0.45 in to 1.0 in 12 µin/in + 5 µin  
 1.0 in to 4.0 in 15 µin/in + 2 µin  
 4.0 in to 40 in 15 µin/in + 1 µin  
Anvil Flatness    
Field calibrations Available Note 4 0 in to 1 in 4.4 µin Optical Flats 
    
Anvil Parallelism 0 in to 1 in 7.2 µin Optical Parallels 
Field calibrations Available Note 4    
    
Height Gages, Digital & Dial 
Indicators 0 in to 0.45 in 2.0 µin/in + 31 µin Comparison to Gage Blocks 
Field calibrations Available Note 4 0.45 in to 1.0 in 5.0 µin/in + 30 µin  
 1.0 in to 4.0 in 13 µin/in + 22 µin  
 4.0 in to 24 in 15 µin/in + 6 µin  
    
Length, Single Axis – Outside 0 in to 10 in 3 µin/in + 13 µin Horizontal Comparator 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


Height Measure 0 in to 0.50 in 53 µin 
Indirect Comparison to 
Gage Blocks 


 0.50 in to 2.0 in 55 µin  
 2.0 in to 4.0 in 10 µin/in + 41 µin  
    
SURFACE TEXTURE (20/D12) 
Flatness, Straightness and 
Parallelism 0 in to 18 in 120 µin 


Gage Amplifier and Surface 
Plate 


    
THREADED PLUG & RING GAGES (20/D14) 


Plug – Outer Pitch Diameter 0 in to 6.0 in 120 µin 
Supermicrometer with 
Thread Wires 


    
Major Diameter 0.05 in to 0.10 in 15 µin Supermicrometer 
 0.10 in to 0.45 in 5.0 µin/in + 14 µin  
 0.45 in to 1.0 in 10 µin/in + 12 µin  
 1.0 in to 6.0 in 15 µin/in + 6 µin  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC RESISTORS (20/E02) 
ACI Measuring Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.031 % + 16 nA Fluke 5700A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  
  40 Hz to 1 kHz 0.015 % + 8 nA  


  1 kHz to 5 kHz 0.030 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     


 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.013 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 110 nA  
  5 kHz to 10 kHz 0.11 % + 650 nA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 400 nA  
  20 Hz to 40 Hz 0.019 % + 350 nA  
  40 Hz to 1 kHz 0.014 % + 350 nA  
  1 kHz to 5 kHz 0.021 % + 550 nA  
  5 kHz to 10 kHz 0.11 % + 5 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 µA  
  20 Hz to 40 Hz 0.019 % + 3.5 µA  
  40 Hz to 1 kHz 0.014 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  


 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA 
Fluke 5700A with 
5725A 


  1 kHz to 5 kHz 0.046 % + 80 µA  
  5 kHz to 10 kHz 0.70 % + 160 µA  
     
 2.2 A to 11 A 40 Hz to 1 kHz 0.05 % + 170 µA  
  1 kHz to 5 kHz 0.097 % + 380 µA  
  5 kHz to 10 kHz 0.36 % + 750 µA  
     
 11 A to 20 A 45 Hz to 1 kHz 0.095 % + 2 mA Fluke 5520A 
  1 kHz to 5 kHz 2.3 % + 5 mA  


Extended Frequency Ranges     
Field calibrations Available Note 4 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.30 µA Fluke 5520A 


 0.33 mA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.50 µA  
 3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 3.0 µA  


 33 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.34 % + 26 mA 


Fluke 5520A with 
5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.95 % + 47 mA   
 150 A to 1000 A 45 Hz to 65 Hz 0.38 % + 0.12 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.2 % + 0.22 A  
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.66 % + 0.25 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 1.2 % + 0.25 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.68 % + 0.90 A  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 150 A to 1000 A 65 Hz to 440 Hz 1.4 % + 0.92 A  


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 30 nA 
Agilent 3458A opt 
002 


Field calibrations Available Note 4  20 Hz to 45 Hz 0.17 % + 30 nA  
  45 Hz to 100 Hz 0.072 % + 30 nA  
  100 Hz to 1 kHz 0.072 % + 30 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 200 nA  
  20 Hz to 45 Hz 0.17 % + 200 nA  
  45 Hz to 100 Hz 0.071 % + 200 nA  
  100 Hz to 5 kHz 0.038 % + 200 nA  
     


 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2 µA  
  20 Hz to 45 Hz 0.17 % + 2 µA  
  45 Hz to 100 Hz 0.071 % + 2 µA  


  100 Hz to 5 kHz 0.038 % + 2 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 20 µA  
  20 Hz to 45 Hz 0.17 % + 20 µA  
  45 Hz to 100 Hz 0.07 % + 20 µA  
  100 Hz to 5 kHz 0.037 % + 20 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 200 µA  
  20 Hz to 45 Hz 0.19 % + 200 µA  
  45 Hz to 100 Hz 0.097 % + 200 µA  
  100 Hz to 5 kHz 0.12 % + 200 µA  
     
 1 A to 3 A 10 Hz to 5 kHz 0.24 % + 0.10 mA Fluke 8846A 
  5 kHz to 10 kHz 1.3 % + 0.10 mA  
     
 3 A to 10 A 10 Hz to 5 kHz 0.81 % + 0.4 mA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE (20/E05) 
DC Resistance – Measuring 
Equipment and Measure 0 Ω to 10 Ω 18 µΩ/Ω + 50 µΩ HP3458A w/Resistors 
Field calibrations Available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.5 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.5 mΩ  
 1 kΩ to 10 kΩ 12 µΩ/Ω + 5 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 50 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 100 Ω  
 10 MΩ to 100 MΩ 0.059 % + 1 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 10 kΩ  
    
Measuring Equipment 10 MΩ to 100 MΩ 0.08 % IET HRRS-B-7-100k-5kV 
Field calibrations Available Note 4 100 MΩ to 1 GΩ 0.24 %  
 1 GΩ to 10 GΩ 0.41 %  
 10 GΩ to 100 GΩ 0.84 %  
 100 GΩ to 1.0 TΩ 2.50 %  
DC Current – Measuring    
Equipment 200 nA to 220 µA 49 µA/A + 6.0 nA Fluke 5700A/EP 
Field calibrations Available Note 4 220 µA to 2.2 mA 49 µA/A + 6.0 nA  
 2.2 mA to 22 mA 49 µA/A + 80 nA  
 22 mA to 220 mA 66 µA/A + 0.80 µA  
 220 mA to 2.2 A 0.015 % + 23 µA  
    
 2.2 A to 11 A 0.036 % + 0.37 mA Fluke 5700A/EP w/5725A 
    
 11 A to 20.5 A 0.082 % + 0.58 mA Fluke 5520A 
    
DC Current – Measure 10 µA to 100 µA 26 µA/A + 0.80 nA HP 3458A Opt 002 
Field calibrations Available Note 4 100 µA to 1 mA 26 µA/A + 5.0 nA  
 1 mA to 10 mA 26 µA/A + 50 nA  
 10 mA to 100 mA 48 µA/A + 0.50 µA  
 100 mA to 1 A 0.013 % + 10 µA  
    
 1 A to 3 A 1.4 mA/A + 50 µA Fluke 8846A 
 3 A to 10 A 4.0 mA/A + 50 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 0.50 % + 0.14 A Fluke 5520A w/ 
Field calibrations available Note 4 150 A to 1000 A 0.51 % + 0.5 A 5500A/Coil 
    
DC VOLTAGE (20/E06) 
DC Voltage – Measuring 
Equipment 0 to 220 mV 8.6 µV/V + 0.6 µV Fluke 5700A 
 220 mV to 2.2 V 6.7 µV/V + 0.9 µV  
 2.2 V to 11 V 6.7 µV/V + 3.1 µV  
 11 V to 22 V 6.6 µV/V + 6.2 µV  
 22 V to 220 V 8.2 µV/V + 78 µV  
    
 220 V to 1.1 kV 9.8 µV/V + 0.47 mV Fluke 5700A/5725A 
    
DC Voltage – Measure 0 mV to 100 mV 7.1 µV/V + 0.5 µV Agilent 3458A opt 002 
 100 mV to 1 V 5.0 µV/V + 0.5 µV  
 1 V to 10 V 5.1 µV/V + 0.5 µV  
 10 V to 100 V 7.6 µV/V + 30 µV  
 100 V to 500 V 11 µV/V + 100 µV  
 500 V to 800 V 14 µV/V + 100 µV  
 800 V to 1 kV 21 µV/V + 100 µV  
    
 1 kV to 2 kV 0.048 % + 0.4 V Vitrek 4600A 
 2 kV to 20 kV 0.048 % + 4 V  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF AC VOLTAGE (20/E09) 


Measure 0 mV to 10 mV 1 Hz to 40 Hz  0.039 % + 3 µV 
Agilent 3458A opt 
002 


Field calibrations Available Note 4  40 Hz to 1 kHz  0.028 % + 1 µV  
  1 kHz to 20 kHz  0.038 % + 1 µV  


  20 kHz to 50 kHz  0.15 % + 1 µV  
  50 kHz to 100 kHz  0.59 % + 1 µV  


Transcat_Nashville_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200995-0 
   
 


 2015-01-01 through 2015-12-31    
Effective dates For the National Institute of Standards and Technology


 
Page 7 of 16  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz  4.6 % + 2 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz  0.013 % + 4 µV  
  40 Hz to 1 kHz  0.0094 % + 2 µV  


  1 kHz to 20 kHz  0.017 % + 2 µV  
  20 kHz to 50 kHz  0.037 % + 2 µV  
  50 kHz to 100 kHz  0.093 % + 2 µV  
  100 kHz to 300 kHz  0.36 % + 10 µV  
  300 kHz to 1 MHz  1.1 % + 10 µV  
  1 MHz to 2 MHz 1.7 % + 10 µV  
     


 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 40 µV  
  40 Hz to 1 kHz 0.0094 % + 20 µV  


  1 kHz to 20 kHz 0.017 % + 20 µV  
  20 kHz to 50 kHz 0.036 % + 20 µV  
  50 kHz to 100 kHz 0.093 % + 20 µV  
  100 kHz to 300 kHz 0.35 % + 100 µV  
  300 kHz to 1 MHz 1.2 % + 100 µV  
  1 MHz to 2 MHz 1.7 % + 100 µV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 400 µV  
  40 Hz to 1 kHz 0.0095 % + 200 µV  
  1 kHz to 20 kHz 0.017 % + 200 µV  
  20 kHz to 50 kHz 0.036 % + 200 µV  
  50 kHz to 100 kHz 0.093 % + 200 µV  
  100 kHz to 300 kHz 0.35 % + 1 mV  
  300 kHz to 1 MHz 1.1 % + 1 mV  
  1 MHz to 2 MHz 1.4 % + 1 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4 mV  
  40 Hz to 1 kHz 0.024 % + 2 mV  
  1 kHz to 20 kHz 0.024 % + 2 mV  
  20 kHz to 50 kHz 0.041 % + 2 mV  
  50 kHz to 100 kHz 0.14 % + 2 mV  
  100 kHz to 300 kHz 0.46 % + 10 mV  
  300 kHz to 1 MHz 1.7 % + 10 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 40 mV  
  40 Hz to 1 kHz 0.047 % + 20 mV  
  1 kHz to 20 kHz 0.071 % + 20 mV  
  20 kHz to 50 kHz 0.14 % + 20 mV  
  50 kHz to 100 kHz 0.35 % + 20 mV  
     
 700 V to 2 kV 20 Hz to 100 Hz 0.098 % + 2 V Vitrek 4600A 
  100 Hz to 400 Hz 0.47 % + 4 V  
 2 kV to 20 kV 20 Hz to 100 Hz 0.25 % + 20 V  


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 µV Fluke 5700A 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.10 % + 4 µV  


  40 Hz to 20 kHz 0.077 % + 4 µV  
  20 kHz to 50 kHz 0.13 % + 4 µV  
  50 kHz to 100 kHz 0.18 % + 6 µV  
  100 kHz to 300 kHz 0.33 % + 12 µV  
  300 kHz to 500 kHz 0.47 % + 26 µV  
  500 kHz to 1 MHz 0.58 % + 31 µV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.047 % + 5 µV  
  20 Hz to 40 Hz 0.035 % + 5 µV  
  40 Hz to 20 kHz 0.016 % + 5 µV  
  20 kHz to 50 kHz 0.040 % + 5 µV  
  50 kHz to 100 kHz 0.080 % + 6 µV  
  100 kHz to 300 kHz 0.12 % + 12 µV  
  300 kHz to 500 kHz 0.16 % + 23 µV  
  500 kHz to 1 MHz 0.40 % + 31 µV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.049 % + 12 µV  
  20 Hz to 40 Hz 0.020 % +8 µV  
  40 Hz to 20 kHz 0.091 % + 8 µV  
  20 kHz to 50 kHz 0.029 % + 8 µV  
  50 kHz to 100 kHz 0.071 % + 23 µV  
  100 kHz to 300 kHz 0.087 % + 23 µV  
  300 kHz to 500 kHz 0.14 % + 31 µV  
  500 kHz to 1 MHz 0.29 % + 78 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 220 mV to 2.2 V 10 Hz to 20 Hz 0.049 % + 78 µV  
  20 Hz to 40 Hz 0.015 % + 23 µV  
  40 Hz to 20 kHz 0.0068 % + 6 µV  
  20 kHz to 50 kHz 0.011 % + 16 µV  
  50 kHz to 100 kHz 0.022 % + 62 µV  
  100 kHz to 300 kHz 0.039 % + 120 µV  
  300 kHz to 500 kHz 0.095 % + 310 µV  
  500 kHz to 1 MHz 0.20 % + 780 µV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.049 % + 0.78 mV  
  20 Hz to 40 Hz 0.015 % + 0.23 mV  
  40 Hz to 20 kHz 0.0069 % + 0.05 mV  
  20 kHz to 50 kHz  0.011 % + 0.16 mV  
  50 kHz to 100 kHz  0.020 % + 0.2 mV  
  100 kHz to 300 kHz  0.048 % + 1.3 mV  
  300 kHz to 500 kHz  0.11 % + 3.9 mV  
  500 kHz to 1 MHz  0.25 % + 7.0 mV  
     
 22 V to 220 V 10 Hz to 20 Hz  0.048 % + 8 mV  
  20 Hz to 40 Hz  0.015 % + 2.3 mV  
  40 Hz to 20 kHz  0.0073 % + 0.8 mV  
  20 kHz to 50 kHz  0.020 % + 3.1 mV  
  50 kHz to 100 kHz  0.047 % + 8 mV  
  100 kHz to 300 kHz  0.12 % + 85 mV  
  300 kHz to 500 kHz  0.42 % + 85 mV  
  500 kHz to 1 MHz  1.0 % + 170 mV  


 220 V to 750 V 30 kHz to 50 kHz 0.047 % + 9 mV 
Fluke 5700A with 
5725A 


  50 kHz to 100 kHz 0.18 % + 35 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.0094 % + 3 mV  
  1 kHz to 20 kHz 0.013 % + 5 mV  
  20 kHz to 30 kHz 0.047 % + 9 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF CAPACITANCE (20/E10) 
Measuring Equipment 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A 
Field calibrations Available Note 4 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  


 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF  
 11 nF to 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF  
 110 nF to 330  nF 10 Hz to 1 kHz 0.21 % + 0.23 nF  
 0.33 μF to 1.1 μF 10 Hz to 600 Hz 0.21 % + 0.78 nF  
 1.1 μF to 3.3 μF 10 Hz to 300 Hz 0.21 % + 2.3 nF  
 3.3 μF to 11 μF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 μF to 33 μF 10 Hz to 120 Hz 0.32 % + 23 nF  
 33 μF to 110 μF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 μF to 330 μF DC to 50 Hz 0.37 % + 0.23 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.37 % + 0.78 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 µF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 µF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 23 µF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 78 µF  
     


LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     


0.33 A to 3 A 11 W to 110 mW DC 0.044 %  
 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
Measuring Equipment     
Field calibrations Available Note 4 0° to 179.99° 10 Hz to 65 Hz 0.11° Fluke 5520A 


  65 Hz to 500 Hz 0.20°  
  500 Hz to 1 kHz 0.40°  
  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  
 


 


 


 


Transcat_Nashville_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200995-0 
   
 


 2015-01-01 through 2015-12-31    
Effective dates For the National Institute of Standards and Technology


 
Page 12 of 16  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Source and Measure Note 9 10 MHz 5.8 x 10 -10 Rubidium Standard 
    
PULSE WAVEFORM (20/F04)
Rise time (Generate)  ≤ 300 ps 2.6 % Fluke 5520A/SC1100 
Field calibrations Available Note 4    
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


MECHANICAL 
TORQUE (20/M15) 
Torque - Measure 15 ozf-in to 200 ozf-in 1.0 % C.D.I. 2000-5-02 
Field calibrations Available Note 4 4 lbf-in to 250 lbf-ft 1.0 % C.D.I. 2000-400-02 
 250 lbf-ft to 600 lbf-ft 1.0 % C.D.I. 2000-12-02 
    
WEIGHING INSTRUMENTS (20/M16) 
Balances & Scales Note 10 1 lbs 0.11 g ASTM Class 4 Weights 
(Range is 1 lb to 300 lb) 2 lbs 0.15 g  
Field calibrations Available Note 4 5 lbs 0.37 g  


 10 lbs 0.74 g  
 20 lbs 1.5 g  
    


ELECTROMAGNETICS – RF/MICROWAVE 
RF/MICROWAVE POWER (20/R17) 
Frequency Response 50 kHz to 100 MHz 1.4 % + 78 µV Fluke 5520A/SC1100 
Field calibrations available Note 4 100 MHz to 300 MHz 1.8 % + 78 µV  


 300 MHz to 600 MHz 3.2 % + 78 µV  
 600 MHz to 1100 MHz 4.0 % + 78 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


THERMODYNAMIC 
LABORTORY THERMOMETERS (20/T03) 
Measure -195 °C to 0 °C 0.012 °C + 0.001 % Hart 5628 w/ Black Stack 
Field calibrations Available Note 4 0 °C to 420 °C 0.026 °C + 0.001 % Hart 5628 w/Black Stack 


 420 °C to 660 °C 0.036 °C + 0.001 % Hart 5628 w/Black Stack 
    
PRESSURE (20/T05) 
Measure & Measuring 
Equipment - Gage mode -12 psig to 0 psig 0.0070 % Ruska 7250xi 
 0 psig to 30 psig 0.027 psi Fluke 700P05 
 30 psig to 100 psig 0.051 psi Fluke 700P06 
 125 psig to 2500 psig 0.0070 % Ruska 7250xi 
 2500 psig to 15 000 psig 0.024 % Fluke E-DWT 
    
Absolute Mode 0 psia to 15 psia 0.0019 psi Ruska 7250xi 


    
TEMPERATURE INDICATORS (20/T08) 
Electrical Calibration of 
Thermocouple Devices   


 


Field calibrations Available Note 4    
Type J -210 °C to -100 °C 0.29 °C Fluke 5520A 


 -100 °C to -30 °C 0.19 °C  
 -30 °C to 150 °C 0.17 °C  
 150 °C to 760 °C 0.19 °C  
 760 °C to 1200 °C 0.25 °C  
    


Type K -200 °C to -100 °C 0.35 °C  
 -100 °C to -25 °C 0.21 °C  
 -25 °C to 120 °C 0.19 °C  
 120 °C to 1000 °C 0.28 °C  
 1000 °C to 1372 °C 0.41 °C  


Type T -250 °C to -150 °C 0.64 °C  
 -150 °C to 0 °C 0.26 °C  
 0 °C to 120 °C 0.19 °C  
 120 °C to 400 °C 0.17 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


Type E -250 °C to -100 °C 0.51 °C  
 -100 °C to -25 °C 0.19 °C  
 -25 °C to 350 °C 0.17 °C  
 350 °C to 650 °C 0.19 °C  
 650 °C to 1000 °C 0.23 °C  
    


Type R 0 °C to 250 °C 0.58 °C  
 250 °C to 400 °C 0.36 °C  
 400 °C to 1000 °C 0.35 °C  
 1000 °C to 1767 °C 0.47 °C  
    


Type S 0 °C to 250 °C 0.48 °C  
 250 °C to 1000 °C 0.37 °C  
 1000 °C to 1400 °C 0.38 °C  
 1400 °C to 1767°C 0.47 °C  
    


Type N -200 °C to -100 °C 0.41 °C  
 -100 °C to -25 °C 0.24 °C  
 -25 °C to 120 °C 0.22 °C  
 120 °C to 410 °C 0.21 °C  
 410 °C to 1300 °C 0.29 °C  
    


Type B 600 °C to 800 °C 0.45 °C  
 800 °C to 1000 °C 0.35 °C  
 1000 °C to 1550 °C 0.32 °C  
 1550 °C to 1820 °C 0.35 °C  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than k = 
2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 
 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 
 
Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 
 
Note 7: See NIST Handbook 150 for further explanation of these notes. 
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Notes 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 


Note 9: Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise, and gating errors. 
 
Note 10:  Uncertainties shown are for each weight size.  Multiple weights are utilized to generate values to top of range.  The RSS 
combination of all uncertainties will be the total uncertainty of the measurement. 
 


Transcat_Nashville_Scope_Expires_20151231












 


CERTIFICATE OF ACCREDITATION 


ANSI-ASQ National Accreditation Board/ACLASS 
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044 


This is to certify that 


United Scale & Engineering Corporation                         
A TRANSCAT COMPANY 


16725 W. Victor Road, New Berlin, WI 53151 


4123 Terminal Dr., McFarland, WI 53558 


1322 Russett Court, Green Bay, WI 54313 


has been assessed by ACLASS 


and meets the requirements of international standard 


ISO/IEC 17025:2005 
while demonstrating technical competence in the field(s) of 


CALIBRATION 
Refer to the accompanying Scope(s) of Accreditation for information regarding the 


types of calibrations to which this accreditation applies. 
 


  AC-1148 


        Certificate Number 


 
        ACLASS Approval 


 
  Certificate Valid: 05/15/2013-06/19/2015                
  Version No. 004       Issued: 05/16/2013 


  1. This organization maintains satellite organization(s) where 


no key activities are performed other than calibration and/or 


testing. Please refer to the accompanying scope of 


accreditation for more information.   


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.  This 


accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality 


management system (refer to joint ISO-ILAC-IAF Communiqué dated January 2009). 


 








 


 


 


Version 007  Issued: 05/23/2014 Page 1 of 2 


  
          500 Montgomery St. Suite 625│ Alexandria, VA 22314│703-836-0025 │ www.aclasscorp.com 


 


 


SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 


 


United Scale & Engineering Corporation³ 
A TRANSCAT COMPANY 


 
16725 W. Victor Road, New Berlin, WI 53151 


4123 Terminal Dr.., McFarland, WI 53558 
1322 Russett Court, Green Bay, WI 54313 
Dan Christianson   Phone: 800-236-1733 


www.unitedscale.com       dchristi@unitedscale.com  
 


CALIBRATION 


 
Valid to:  June 19, 2015    Certificate Number: AC-1148 


 
I. Mechanical 


PARAMETER / 


EQUIPMENT 
RANGE 


CALIBRATION AND 


MEASUREMENT 


CAPABILITY 


[EXPRESSED AS 


UNCERTAINTY(±)] 


REFERENCE 


STANDARD OR 


EQUIPMENT 


METHOD(S) 


Class I 
Balances 


Up to 100 g 
Up to 230 g 
Up to 610 g 


0.11 mg  
0.20 mg 
0.52 mg 


ASTM Class F1 
weights OEM Manuals 


Class I  
Balances 


Up to 100 g 
Up to 230 g 
Up to 610 g 


0.15 mg  
0.29 mg 
0.72 mg 


ASTM Class 0 weights OEM Manuals 


Class II 
Balances 


Up to 610 g 
Up to 6 100 g 


1.4 mg 
12.5 mg 


ASTM Class F1 
weights OEM Manuals 


Class II 
Balances 


Up to 32 kg 
Up to 34 kg 


0.21 g 
0.60 g 


ASTM Class 2 weights 
ASTM Class 2 weights OEM Manuals 


Class II 
Balances 


Up to 6 400 g 
Up to 32 kg 
Up to 34 kg 
Up to 64 kg 


0.007 g 
0.12 g 
0.65 g 
7.1 g 


ASTM Class F weights OEM Manuals 


Class III 
Light capacity Scales 


Up to 2 lb 
Up to 5 lb 
Up to 10 lb 
Up to 20 lb 
Up to 50 lb 


Up to 100 lb 
Up to 200 lb 


0.00062 lb 
0.0016 lb 
0.0033 lb 
0.0062 lb 
0.013 lb 
0.026 lb  
0.062 lb  


ASTM Class F weights NIST Handbook 44 
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PARAMETER / 


EQUIPMENT 
RANGE 


CALIBRATION AND 


MEASUREMENT 


CAPABILITY 


[EXPRESSED AS 


UNCERTAINTY(±)] 


REFERENCE 


STANDARD OR 


EQUIPMENT 


METHOD(S) 


Class III 
Medium Capacity 


Scales 


Up to 500 lb 
Up to 1 000 lb 
Up to 2 000 lb 
Up to 5 000 lb 
Up to 10 000 lb 
Up to 20 000 lb 


0.13 lb  
0.26 lb  
0.62 lb  
1.2 lb  
2.3 lb 
5.8 lb 


ASTM Class F weights NIST Handbook 44 


Class IIIL 
Heavy Capacity Scales 


Up to 50 000 lb 
Up to 100 000 lb 
Up to 200 000 lb 


11.6 lb 
23.2 lb 
23.3 lb 


ASTM Class F weights NIST Handbook 44 


Notes: 


1. Calibration and Measurement Uncertainties (Expanded Uncertainty) are based on approximately a 95% confidence interval, 
    using a coverage of k=2. 


2. The uncertainty associated when calibrating a balance/scale is dependent on local conditions, such as the resolution 


    of the unit being calibrated and the environment in which the balance/scale is operating. The uncertainty listed in 
    the scope here represents the best uncertainty for a balance/scale which the organization typically calibrates in its 


    lab. Since field (on-site) conditions are typically more variable than those in the laboratory, larger measurement 


    uncertainties are expected in the field (on-site) than what is reported on the accredited scope. 
3. This organization maintains satellite organization(s). The accredited corporate site with the above address is also 


    accredited for satellite site(s).  


4. This organization maintains the following satellite sites: 4123 Terminal Dr., McFarland, WI 53558; 1322 Russett Court, 
   Green Bay, WI 54313. 


5. This scope is part of and must be included with the Certificate of Accreditation No. AC-1148. 


 
 


 
_________________________ 


Vice-President 


Transcat_New_Berlin_Scope_Expires_20150619












United States Department of Commerce 
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


NVLAP LAB CODE: 200905-0


Transcat - Ottawa
Ottawa, ON 


Canada


is accredited by the National Voluntary Laboratory Accreditation Program for specific services, 
listed on the Scope of Accreditation, for:


Calibration Laboratories


2015-07-01 through 2016-06-30
Effective Dates For the National Voluntary Laboratory Accreditation Program


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005. 
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 January 2009).
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Laboratory Accreditation Program


CALIBRATION LABORATORIES NVLAP LAB CODE 200905-0
Scope Revised:  2015-06-09


2015-07-01 through 2016-06-30
Effective dates For the National Institute of Standards and Technology


Page 1 of 16 NVLAP-02S (REV. 2011-08-16)


SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005


Transcat  – Ottawa
4043 Carling Avenue
Ottawa, ON K2K 2A4


CANADA
Mr. Keith Powell


Phone: 613-591-8140; Fax: 613-591-6318
E-mail: kpowell@transcat.com
URL: http://www.transcat.com


Fields of Calibration
Dimensional


Electromagnetics – DC/Low Frequency
Time and Frequency


Mechanical
Thermodynamic


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. (NVLAP Code: 20/A01)


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks


DIMENSIONAL
LENGTH and DIAMETER (20/D05)
Micrometers and Calipers –
Outside, Inside, Depth 0 in to 0.05 in 7.5 μin


Comparison to Gage Blocks and 
Ring Gage


Field calibrations available Note 4 0.05 to 0.45 in 7 μin/in + 7 μin
0.45 in to 1.0 in 12 μin/in + 5 μin
1.0 in to 4.0 in 15 μin/in + 2 μin
4.0 in to 40 in 16 μin/in + 9 μin


Anvil Flatness 0 in to 1 in 6.3 μin Optical Flats
Field calibrations available Note 4


Dial Indicators 0 in to 0.45 in 3 μin/in + 18 μin Gage Blocks with Surface Plate
0.45 in to 1.0 in 8 μin/in + 15 μin
1.0 in to 4.0 in 14 μin/in + 9 μin
4 in to 6 in 16 μin/in + 9 μin


Length Measure 0 in to 36 in 0.016 in 36 in Ruler


Height Equipment and Measure 0.0 in to 0.45 in 1 μin/in + 48 μin Gage Blocks with Surface Plate
0.45 in to 1.0 in 4 μin/in + 46 μin
1.0 in to 4.0 in 10 μin/in + 40 μin
4 in to 24 in 15 μin/in + 21 μin
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY
AC RESISTORS and CURRENT (20/E02)
AC Current – Measuring 
Equipment 0 μA to 220 μA 10 Hz to 20 Hz 0.031 % + 16 nA Fluke 5700A-EP
Field calibrations available Note 4 20 Hz to 40 Hz 0.019 % + 10 nA


40 Hz to 1 kHz 0.015 % + 8 nA
1 kHz to 5 kHz 0.030 % + 12 nA
5 kHz to 10 kHz 0.11 % + 65 nA


0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.03 % + 40 nA
20 Hz to 40 Hz 0.018 % + 35 nA
40 Hz to 1 kHz 0.014 % + 35 nA
1 kHz to 5 kHz 0.021 % 
5 kHz to 10 kHz


2.2 mA to 22 mA 10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz 0.11 % + 5 μA


22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 μA
20 Hz to 40 Hz 0.018 % + 3.5 μA
40 Hz to 1 kHz 0.014 % + 2.5 μA
1 kHz to 5 kHz 0.021 % + 3.5 μA
5 kHz to 10 kHz 0.11 % + 10 μA


0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 μA
1 kHz to 5 kHz 0.046 % + 80 μA
5 kHz to 10 kHz 0.7 % + 0.16 mA


2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 0.17 mA
Fluke 5700A-EP
with 5725A


1 kHz to 5 kHz 0.096 % + 0.38 mA
5 kHz to 10 kHz 0.36 % + 0.75 mA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


11 A to 20.5 A 45 Hz to 100 Hz 0.095 % + 3.9 mA Fluke 5520A
100 Hz to 1 kHz 0.12 % + 3.9 mA
1 kHz to 5 kHz 2.3 % + 3.9 mA


Extended Frequency Ranges 29 μA to 330 μA 10 kHz to 30 kHz 1.2 % + 0.31 μA Fluke 5520A
Field calibrations available Note 4 330 μA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 μA


3.3 mA to 29 mA 10 kHz to 30 kHz 0.31 % + 3.1 μA
29 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA


Clamp-on Ammeter Toroidal 
Type 20.5 A to 150 A 45 Hz to 65 Hz 0.42 % + 29 mA


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 65 Hz to 440 Hz 1.0 % + 31 mA
150 A to 500 A 45 Hz to 65 Hz 0.42 % + 130 mA


65 Hz to 440 Hz 1.0 % + 140 mA
500 A to 1025 A 45 Hz to 65 Hz 0.43 % + 220 mA


65 Hz to 440 Hz 1.0 % + 230 mA
Clamp-on Ammeter 
Non-Toroidal Type 20.5 A to 150 A 45 Hz to 65 Hz 0.70 % + 290 mA


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 65 Hz to 440 Hz 1.3 % + 290 mA
150 A to 500 A 45 Hz to 65 Hz 0.70 % + 300 mA


65 Hz to 440 Hz 1.3 % + 1.0 A
500 A to 1025 A 45 Hz to 65 Hz 0.70 % + 350 mA


65 Hz to 440 Hz 1.3 % + 1.1 A


AC Current – Measure 0 μA to 100 μA 10 Hz to 20 Hz 0.47 % + 35 nA Agilent 3458A opt 2
Field calibrations available Note 4 20 Hz to 45 Hz 0.18 % + 35 nA


45 Hz to 100 Hz 0.072 % + 35 nA
100 Hz to 5 kHz 0.072 % + 35 nA


100 μA to 1 mA 10 Hz to 20 Hz
20 Hz to 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz


1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 μA
20 Hz to 45 Hz 0.18 % + 2.3 μA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


45 Hz to 100 Hz 0.071 % + 2.3 μA
100 Hz to 5 kHz 0.038 % + 2.3 μA


10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 μA
20 Hz to 45 Hz 0.18 % + 23 μA
45 Hz to 100 Hz 0.071 % + 23 μA
100 Hz to 5 kHz 0.037 % + 23 μA


100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA
20 Hz to 45 Hz 0.19 % + 0.23 mA
45 Hz to 100 Hz 0.097 % + 0.23 mA
100 Hz to 5 kHz 0.12 % + 0.23 mA


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC RESISTANCE and CURRENT (20/E05)
DC Resistance – Measuring 
Equipment and Measure


Agilent 3458A with Decade 
Resistor


Field calibrations available Note 4


0.0


DC Resistance –
Measuring Equipment Fixed Resistor
Field calibrations available Note 4


0.48
0.08 % IET HRRS-B-7-100k-5kV
0.24 %
0.41 %
0.84 %
2.50 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC Current – Measuring 
Equipment and Measure 0 μA to 100 μA 26 μA/A + 0.92 nA


Agilent 3458A with Current 
Source


Field calibrations available Note 4 100 μA to 1 mA 26 μA/A + 5.8 nA
1 mA to 10 mA 26 μA/A + 58 nA
10 mA to 100 mA 43 μA/A + 0.58 μA
100 mA to 1 A 130 μA/A + 12 μA


DC Current – Measuring 
Equipment 220 mA to 2.2 A 0.20 mA/A + 12 μA Fluke 5700A-EP
Field calibrations available Note 4 2.2 A  to 11 A 0.40 mA/A + 0.48 mA Fluke 5700A-EP with 5725A 


11 A to 20.5 A 0.93 mA/A  + 0.58 mA Fluke 5520A


DC Current – Measure 1 A to 50 A 0.03 %
Yokogawa 2792 with Agilent 
3458A


Field calibrations available Note 4


50 A to 100 A 0.30 %
Empro HA50-100 w/Agilent 
3458A opt 002


Clamp-on Ammeter 
Non-Toroidal Type 20 A to 150 A 0.58 % + 0.16 A Fluke 5520A with 5500A/Coil
Field calibrations available Note 4 150 A to 1000 A 0.58 % + 0.58 A


DC VOLTAGE (20/E06)


DC Voltage – Measure 
Equipment 0 V to 220 mV 8.5 μV/V Fluke 5700A-EP
Field calibrations available Note 4 220 mV to 2.2 V


2.2 V to 11 V
11 V to 22 V
22 V to 220 V
220 V to 1100 V 7.6 μV/V + 0.40 mV


DC Voltage – Measure 0 mV  to 100 mV 7.1 μV/V + 0.58 μV Agilent 3458A opt 2 
Field calibrations available Note 4 100 mV to 1 V 5.0 μV/V + 0.58 μV


1 V to 10 V 5.1 μV/V + 0.58 μV
10 V  to 100 V 7.6 μV/V + 35 μV
100 V to 500 V 11 μV/V + 0.12 mV
500 V to 800 V 16 μV/V + 0.12 mV
800 V to 1000 V 21 μV/V + 0.12 mV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC High Voltage – Measure 2 kV to 20 kV 0.07 % + 4.6 V Vitrek 4600A


20 kV to 40 kV 0.07 % + 9.2 V Vitrek 4640A


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


LF AC VOLTAGE (20/E09)
AC High Voltage – Measure 1 kV to 2 kV 20 Hz to 100 Hz 0.3 % + 2.3 V Vitrek 4600
Field calibrations available Note 4 100 Hz to 400 Hz 0.73 % + 4.6 V


2 kV to 20 kV 20 Hz to 100 Hz 0.37 % + 23 V
20 kV to 40 kV 50 Hz to 60 Hz 0.65 % + 69 V Vitrek 4640


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 μV Agilent 3458A opt 2
Field calibrations available Note 4 40 Hz to 1 kHz 0.029 % + 1.2 μV


1 kHz to 20 kHz 0.039 % + 1.2 μV
20 kHz to 50 kHz 0.15 % + 1.2 μV
50 kHz to 100 kHz 0.59 % + 1.2 μV
100 kHz to 300 kHz 4.7 % + 2.3 μV
300 kHz to 1 MHz 1.5 % + 5.8 μV


10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 μV
40 Hz to 1 kHz 0.0095 % + 2.3 μV
1 kHz to 20 kHz 0.017 % + 2.3 μV
20 kHz to 50 kHz 0.037 % + 2.3 μV
50 kHz to 100 kHz 0.093 % + 2.3 μV
100 kHz to 300 kHz 0.36 % + 12 μV
300 kHz to 1 MHz 1.2 % + 12 μV
1 MHz to 2 MHz 1.9 % + 12 μV
2 MHz to 4 MHz 4.7 % + 81 μV
4 MHz to 8 MHz 4.7 % + 92 μV


100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV
40 Hz to 1 kHz 0.0094 % + 23 μV
1 kHz to 20 kHz 0.017 % + 23 μV
20 kHz to 50 kHz 0.036 % + 23 μV
50 kHz to 100 kHz 0.093 % + 23 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 kHz to 300 kHz 0.35 % + 0.12 mV
300 kHz to 1 MHz 1.7 % + 0.12 mV
1 MHz to 2 MHz 1.9 % + 0.12 mV
2 MHz to 4 MHz 4.7 % + 0.81 mV
4 MHz to 8 MHz 4.7 % + 0.92 mV


1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV
40 Hz to 1 kHz 0.0095 % + 0.23 mV
1 kHz to 20 kHz 0.017 % + 0.23 mV
20 kHz to 50 kHz 0.036 % + 0.23 mV
50 kHz to 100 kHz 0.093 % + 0.23 mV
100 kHz to 300 kHz 0.35 % + 1.2 mV
300 kHz to 1 MHz 1.7 % + 1.2 mV
1 MHz to 2 MHz 1.8 % + 1.2 mV
2 MHz to 4 MHz 4.7 % + 8.1 mV
4 MHz to 8 MHz 4.7 % + 9.3 mV


10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV
40 Hz to 1 kHz 0.024 % + 2.3 mV
1 kHz to 20 kHz 0.024 % + 2.3 mV
20 kHz to 50 kHz 0.042 % + 2.3 mV
50 kHz to 100 kHz 0.14 % + 2.3 mV
100 kHz to 300 kHz 0.46 % + 12 mV
300 kHz to 1 MHz 1.7 % + 12 mV


100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV
40 Hz to 1 kHz 0.047 % + 23 mV
1 kHz to 20 kHz 0.071 % + 23 mV
20 kHz to 50 kHz 0.14 % + 23 mV
50 kHz to 100 kHz 0.35 % + 23 mV


AC Voltage –
Measuring Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 μV Fluke 5700A-EP
Field calibrations available Note 4 20 Hz to 40 Hz 0.1 % + 4 μV


40 Hz to 20 kHz 0.078 % + 4 μV
20 kHz to 50 kHz 0.13 % + 4 μV
50 kHz to 100 kHz 0.17 % + 5 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 kHz to 300 kHz 0.33 % + 10 μV
300 kHz to 500 kHz 0.47 % + 20 μV
500 kHz to 1 MHz 0.58 % + 20 μV


2.2 mV to 22 mV 10 Hz to 20 Hz 0.042 % + 4 μV
20 Hz to 40 Hz 0.03 % + 4 μV
40 Hz to 20 kHz 0.014 %  + 4 μV
20 kHz to 50 kHz 0.03 % + 4 μV
50 kHz to 100 kHz 0.058 % + 5 μV
100 kHz to 300 kHz 0.12 % + 10 μV
300 kHz to 500 kHz 0.16 % + 20 μV
500 kHz to 1 MHz 0.27 % + 20 μV


22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 μV
20 Hz to 40 Hz 0.011 % + 7 μV
40 Hz to 20 kHz 0.0085 % + 7 μV
20 kHz to 50 kHz 0.021 % + 7 μV
50 kHz to 100 kHz 0.047 % + 17 μV
100 kHz to 300 kHz 0.091 % + 20 μV
300 kHz to 500 kHz 0.14 % + 25 μV
500 kHz to 1 MHz 0.28 % + 45 μV


220 mV to 2.2 V 10 Hz to 20 Hz 0.027 % + 40 μV
20 Hz to 40 Hz 0.010 % + 15 μV
40 Hz to 20 kHz 0.0048 % + 8 μV
20 kHz to 50 kHz 0.008 % + 10 μV
50 kHz to 100 kHz 0.012 % + 30 μV
100 kHz to 300 kHz 0.043 % + 80 μV
300 kHz to 500 kHz 0.01 % + 200 μV
500 kHz to 1 MHz 0.18 % + 300 μV


2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV
20 Hz to 40 Hz 0.010 % + 0.15 mV
40 Hz to 20 kHz 0.005 % + 50 μV
20 kHz to 50 kHz 0.0083 % + 0.1 mV
50 kHz to 100 kHz 0.012 % + 0.2 mV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 kHz to 300 kHz 0.030 % + 0.6 mV
300 kHz to 500 kHz 0.11 % + 2 mV
500 kHz to 1 MHz 0.17 % + 3.2 mV


22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV
20 Hz to 40 Hz 0.01 % + 1.5 mV
40 Hz to 20 kHz 0.0057 % + 0.6 mV
20 kHz to 50 kHz 0.0093 % + 1 mV
50 kHz to 100 kHz 0.017 % + 2.5 mV
100 kHz to 300 kHz 0.091 % + 16 mV
300 kHz to 500 kHz 0.44 % + 40 mV
500 kHz to 1 MHz 0.8 % + 80 mV


220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV
Fluke 5700A-
EP/5725A


1 kHz to 20 kHz 0.017 % + 6 mV
20 kHz to 30 kHz 0.061 % + 11 mV


220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV
50 kHz to 100 kHz 0.23 % + 45 mV


LF CAPACITANCE (20/E10)
Capacitance – Measuring 
Equipment 0.19 nF to < 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A
Field calibrations available Note 4 1.1 nF to < 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF


3.3 nF to < 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF
11 nF to < 33 nF 10 Hz to 1 kHz 0.21 % + 78 pF
33 nF to < 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF
110 nF to < 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF


10 Hz to 600 Hz 0.20 % + 0.78 nF
10 Hz to 300 Hz 0.20 % + 2.3 nF
10 Hz to 150 Hz 0.20 % + 7.8 nF
10 Hz to 120 Hz 0.32 % + 23 nF
10 Hz to 80 Hz 0.35 % + 78 nF


110 μF to < 330 μF DC to 50 Hz 0.35 % + 0.23 μF
0.33 mF to < 1.1 mF DC to 20 Hz 0.35 % + 0.78 μF
1.1 mF to < 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF
3.3 mF to < 11 mF DC to 2 Hz 0.35 % + 7.8 μF
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


11 mF to < 33 mF DC to 0.6 Hz 0.58 % + 23 μF
33 mF to < 110 mF DC to 0.2 Hz 0.86 % + 78 μF


LF POWER/ENERGY (20/E12)
Power – Measuring Equipment
DC Power


0.33 mA to 330 mA 11 μW to 1.1 mW DC 0.024 % Fluke 5520A
1.1 mW to 110 mW DC 0.027 %
0.11W to 110 W DC 0.024 %
110 W to 330 W DC 0.018 %


0.33 A to 3 A 11 W to 110 mW DC 0.044 %
0.11 W to 990 W DC 0.053 %
1 W to 3 kW DC 0.0096 %


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %
0.99 W to 6.8 kW DC 0.07 %
6.8 W to 20.5 kW DC 0.04 %


AC Power Note 8 (PF = 1)
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %


3 mW to 9 W 10 Hz to 65 Hz 0.077 %


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %
10 mW to 33  W 10 Hz to 65 Hz 0.077 %


33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %
30 mW to 90 W 10 Hz to 65 Hz 0.057 %


90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %
100 mW to 300 W 10 Hz to 65 Hz 0.078 %


0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %
300 mW to 900 W 10 Hz to 65 Hz 0.081 %


0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %
720 mW to 2 kW 10 Hz to 65 Hz 0.079 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %
1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %


4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %
6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %


PHASE METERS (20/E15)
Phase Meters –
Measure Equipment 0° to 179.99° 10 Hz to 65 Hz 0.11° Fluke 5520A
Field calibrations available Note 4 65 Hz to 500 Hz 0.20°


500 Hz to 1 kHz 0.39°
1 kHz to 5 kHz 1.9°
5 kHz to 10 kHz 3.9°
10 kHz to 30 kHz 7.8°


TIME and FREQUENCY
FREQUENCY DISSEMINATION (20/F01)
Frequency – Source and 
Measure


Uncertainty values of derivatives of 10 MHz will differ due to 
resolution, noise, and gating errors


In-Lab 10 MHz 5.9 x 10-10 Rubidium Oscillator


Field Note 4 10 MHz 2.3 x 10-9 Agilent 53132A  opt 10


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
PULSE WAVEFORM (20/F04)
Rise Time – Generate 250 ps (nominal)Note 9 51 ps Fluke 5520A/SC1100
Field calibrations available Note 4


MECHANICAL
FORCE (20/M06)
Force Measuring Equipment –
Tension and Compression 1 lbf to 400 lbf 0.013 % NIST Class F Weights
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
TORQUE (20/M15)
Torque – Measure 4 lbf-in to 10 lbf-in 1.9 % Torque Calibrator
Field calibrations available Note 4 10 lbf-in to 30 lbf-in 1.0 %


30 lbf-in to 80 lbf-ft 0.76 %
80 lbf-ft to 250 lbf-ft 0.60 %


WEIGHING INSTRUMENTS (20/M16)
Balances - Metric 25 kg 33 mg ASTM Class 1 Weights
Field calibrations available Note 4 20 kg 23 mg


10 kg 14 mg
5 kg 3.2 mg
2 kg 1.8 mg
1 kg 0.7 mg
500 g 1.5 mg
200 g 0.17mg
100 g 140 μg
50 g 65 μg
20 g 59 μg
10 g 45 μg
5 g 44 μg
3 g 44 μg
2 g 44 μg
1 g 43 μg
500 mg 43 μg
200 mg 43 μg
100 mg 43 μg
50 mg 43 μg
20 mg 43 μg
10 mg 43 μg
5 mg 43 μg
1 mg 43 μg


Balances - Avoirdupois 1 lb to 400 lb 0.012 % NIST Class F Weights
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


THERMODYNAMIC
HUMIDITY (20/T02)
Relative Humidity –
Measure Equipment


10 °C to 70 °C 10 % RH to 95 % RH 0.5 % RH
Thunder Scientific 
2500STLT


Relative Humidity – Measure
Field calibrations available Note 4


-40 °C to 10 °C 0 % RH to 90 % RH 2.4 % RH Vaisala HMI41/HMP46
10 °C to 60 °C 0 % RH to 90 % RH 1.3 % RH
60 °C to 100 °C 0 % RH to 90 % RH 2.4 % RH
20 °C to 100 °C 90 % RH to 100 % RH 2.4 % RH


LABORATORY THERMOMETERS (20/T03)
Temperature – Measuring 
Equipment -78.4 °C 0.026 °C Dry Ice & Hart 5628
Field calibrations available Note 4 -30 °C to 0 °C 0.026 °C Liquid Bath & Hart 5628


0.01 °C 0.0033 °C TPW Cell
0 °C to 120 °C 0.037 °C Liquid Bath & Hart 5628
120 °C to 600 °C 0.048 °C Dry Block & Hart 5628


Temperature – Measure -195°C to 0 °C 0.012 °C Hart 5628, Black Stack
Field calibrations available Note 4 0°C to 420 °C 0.026 °C


420°C to 600 °C 0.037 °C


PRESSURE (20/T05)
Absolute Pressure – Source 
(Pneumatic) 0 psia to 25 psia 0.0019 psia Ruska 7250xi


25 psia to 500 psia 0.0065 % + 0.001 psia
Gage Pressure – Source 
(Pneumatic) 0 inH2O to 2 inH2O 0.0015 inH2O Dwyer Hook Gauge
Field calibrations available Note 4 4 inH2O to 14 inH2O 0.042 % Ametek RK-1600


-15 psig to 0 psig 0.017 % Cosa T3500/3
0.5 psig to 3 psig 0.017 % Cosa T3500/3
3 psig to 5 psig 0.0074 % Cosa T3500/3
5 psig to 25 psig 0.0017 psig Ruska 7250xi
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


25 psig to 500 psig 0.0065 % Ruska 7250xi
Gage Pressure – Source 
(Hydraulic) 500 psig to 10 000 psig 0.0080 % Cosa W2200-P
Field calibrations available Note 4


TEMPERATURE INDICATORS (20/T08)
Electrical Calibration of 
Thermocouple Devices
Field calibrations available Note 4


E -250 °C to 1000 °C 0.1 °C Thermocouple Half Junction
J -210 °C to 1200 °C 0.1 °C
K -200 °C to 1372 °C 0.1 °C
T -250 °C to 400 °C 0.1 °C


R 0 °C to 250 °C 0.44 °C Fluke 5520A
250 °C to 400 °C 0.27 °C
400 °C to 1000  °C 0.26 °C
1000 °C to 1767 °C 0.31 °C


S 0 °C to 250 °C 0.45 °C
250 °C to 1000 °C 0.28 °C
1000 °C to 1400 °C 0.29 °C
1400 °C to 1767 °C 0.36 °C


N -100 °C to -25 °C 0.17 °C
-25 °C to 120 °C 0.15 °C
120 °C to 410 °C 0.14 °C
410 °C to 1300 °C 0.21 °C
-200 °C to -100 °C 0.31 °C


END
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Notes
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable.


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI
(Système International) unit.


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than 
k = 2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur 
when marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the 
uncertainty is given in SI units (Example: 5 lb weight with uncertainty given in mg).


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use.
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC.
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions. However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements.


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.)


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories.


Note 7: See NIST Handbook 150 for further explanation of these notes.
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Notes
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown.


Note 9: The stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 250 ps.  In the typical 
application of measuring rise time of an oscilloscope, this value is one of the contributing factors, but other factors are derived from 
the DUT. The known source rise time is mathematically removed from the total measured rise time measured on the DUT.








United States Department of Commerce 
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


NVLAP LAB CODE: 200902-0


Transcat - Philadelphia
Cherry Hill, NJ


is accredited by the National Voluntary Laboratory Accreditation Program for specific services, 
listed on the Scope of Accreditation, for:


Calibration Laboratories


2015-07-01 through 2016-06-30
Effective Dates For the National Voluntary Laboratory Accreditation Program


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005. 
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 January 2009).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005


Transcat – Philadelphia
100 Dobbs Lane, Suite 108-110


Cherry Hill, NJ 08034
Mr. Derek Still


Phone: 856-489-9453; Fax: 856-489-9743
E-mail: dstill@transcat.com


URL: http://www.transcat.com


Fields of Calibration
Dimensional


Electromagnetics – DC/Low Frequency
Time and Frequency


Mechanical
Optical Radiation


Electromagnetics – RF/Microwave
Thermodynamic


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. ((20/A01)


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks


DIMENSIONAL
ANGULAR (20/D01)
Angles 0° to 75° 6.3” Angle Blocks


90° 1.1” Master Square


LENGTH and DIAMETER (20/D05)
Micrometers and Calipers –
Outside, Inside, Depth 0.01 in to 1 in 16 μin + 1 μin/in Comparison to Gage Blocks
Field calibrations available Note 4 1 in to 9 in 11 μin + 4 μin/in


4 in to 15 in 13 μin + 4.5 μin/in
15 in to 40 in 15 μin + 4.6 μin/in


Anvil Flatness 0 in to 1 in 4.4 μin Optical Flats
Field calibrations available Note 4


Anvil Parallelism 0 in to 1 in 8.2 μin Optical Parallel
Field calibrations available Note 4


Digital and Dial Indicators 0 in to 1 in 21 μin + 1 μin/in
Gage Blocks with Surface 
Plate


Field calibrations available Note 4 1 in to 6 in 17 μin + 3 μin/in
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks
Length Measurement –
Single Axis 0 in to 1 in 13 μin + 1 μin/in


Supermicrometer and Gage 
Blocks


1 in to 10 in 8 μin + 5 μin/in


Height Gages 0 in to 8 in 26 μin + 5 μin/in
Gage Blocks with Surface 
Plate


Field calibrations available Note 4 8 in to 32 in 15 μin + 7 μin/in
32 in to 44 in 23 μin + 7 μin/in


Optical Comparators 0 in to 12 in 290 μin Glass Grid; X Axis
Field calibrations available Note 4 0 in to 12 in 290 μin Y Axis


0 in to 12 in 730 μin X-Y Axis
10x to 50x 180 μin


SPHERICAL DIAMETER; PLUG / RING GAGES (20/D11)
Outer Spherical Diameter 0 in to 1 in P&W Model B


SURVEYING RODS and TAPES (20/D13)
Tapes and Rulers 0 ft to 100 ft 0.0017 in Glass Grid


TWO DIMENSIONAL GAGES (20/D15)
Linear Dimension –
Optical 2 Axis (X-Y) 6 in x 6 in 120 μin Optical Comparator


Radius 0 in to 12 in 120 μin


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


ELECTROMAGNETICS – DC/LOW FREQUENCY
AC RESISTORS and CURRENT (20/E02)
AC Current – Measuring 
Equipment 0 μA to 220 μA 10 Hz to 20 Hz 0.030 % + 16 nA Fluke 5700A-EP
Field calibrations available Note 4 20 Hz to 40 Hz 0.019 % + 10 nA


40 Hz to 1 kHz 0.015 % + 8 nA
1 kHz to 5 kHz 0.030 % + 12 nA
5 kHz to 10 kHz 0.11 % + 65 nA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA
20 Hz to 40 Hz 0.018 % + 35 nA
40 Hz to 1 kHz 0.013 % + 35 nA
1 kHz to 5 kHz 0.021 % + 0.11 μA
5 kHz to 10 kHz 0.11 % + 0.65 μA


2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 μA
20 Hz to 40 Hz 0.019 % + 0.35 μA
40 Hz to 1 kHz 0.014 % + 0.35 μA
1 kHz to 5 kHz 0.021 % + 0.55 μA
5 kHz to 10 kHz 0.11 % + 5 μA


22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 μA
20 Hz to 40 Hz 0.018 % + 3.5 μA
40 Hz to 1 kHz 0.014 % + 2.5 μA
1 kHz to 5 kHz 0.021 % + 3.5 μA
5 kHz to 10 kHz 0.11 % + 10 μA


0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 μA
1 kHz to 5 kHz 0.046 % + 80 μA
5 kHz to 10 kHz 0.70 % + 160 μA


2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 170 μA
Fluke 5700A-EP
with 5725A


1 kHz to 5 kHz 0.096 % + 380 μA
5 kHz to 10 kHz 0.36 % + 750 μA


11 A to 20 A 45 Hz to 100Hz 0.092 % + 3.9 mA Fluke 5522A
100 Hz to 1 kHz 0.12 % + 3.9 mA
1 kHz to 5 kHz 2.3 % + 3.9 mA


20 A to 100 A DC to 1 kHz 0.14 % + 0.04 A Ohms Labs CS-100


Extended Frequency Ranges 29 μA to 330 μA 10 kHz to 30 kHz 1.2 % + 0.31 μA Fluke 5522A
Field calibrations available Note 4 330 μA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 μA


3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 3 μA 
29 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.34 % + 35 mA


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 65 Hz to 440 Hz 0.95 % + 66 mA
150 A to 1000 A 45 Hz to 65 Hz 0.38 % + 0.17 A


65 Hz to 440 Hz 1.2 % + 0.29 A
Clamp-on Ammeter 
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.66 % + 0.26 A


Fluke 5520A with 
5500A/Coil


Field calibrations available Note 4 65 Hz to 440 Hz 1.2 % + 0.29 A
150 A to 1000 A 45 Hz to 65 Hz 0.68 % + 1.0 A


65 Hz to 440 Hz 1.4 % + 1.1 A


AC Current – Measure 0 μA to 100 μA 10 Hz to 20 Hz 0.46 % + 35 nA
Agilent 3458A opt 
002


Field calibrations available Note 4 20 Hz to 45 Hz 0.17 % + 35 nA
45 Hz to 100 Hz 0.072 % + 35 nA
100 Hz to 5 kHz 0.072 % + 35 nA


100 μA to 1 mA 10 Hz to 20 Hz 0.46 % + 0.23 μA
20 Hz to 45 Hz 0.17 % + 0.23 μA
45 Hz to 100 Hz 0.071 % + 0.23 μA
100 Hz to 5 kHz 0.038 % + 0.23 μA


1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 μA
20 Hz to 45 Hz 0.17 % + 2.3 μA
45 Hz to 100 Hz 0.071 % + 2.3 μA
100 Hz to 5 kHz 0.038 % + 2.3 μA


10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 μA
20 Hz to 45 Hz 0.17 % + 23 μA
45 Hz to 100 Hz 0.071 % + 23 μA
100 Hz to 5 kHz 0.038 % + 23 μA


100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA
20 Hz to 45 Hz 0.19 % + 0.23 mA
45 Hz to 100 Hz 0.097 % + 0.23 mA
100 Hz to 5 kHz 0.12 % + 0.23 mA
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


1 A to 10 A 100 Hz to 10 kHz 0.18 % + 6.9 mA Fluke 8846A


10 A to 100 A 1Hz to 1 kHz 0.13 % + 0.04 A
CS-100 with Fluke 
8846A


AC Resistance – Measure 12 Hz to 99.9 kHz GenRad 1689M
Field calibrations available Note 4


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC RESISTANCE and CURRENT (20/E05)
DC Resistance – Measuring 
Equipment and Measure Bridge with Decade Resistor
Field calibrations available Note 4


Agilent 3458A with Decade 
Resistor


DC Resistance –
Measuring Equipment Fixed Resistor
Field calibrations available Note 4


0.58 % IET HRRS-B-7-100k-5KV
1.2 %
2.6 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
DC Current – Measuring 
Equipment and Measure 0 μA to 100 μA 26 μA/A + 0.9 nA


Agilent 3458A with Current 
Source


Field calibrations available Note 4 100 μA to 1 mA 26 μA/A + 6 nA
1 mA to 10 mA 26 μA/A + 58 nA
10 mA to 100 mA 43 μA/A + 0.58 μA
100 mA to 1 A 128 μA/A + 12 μA


1 A to 3 A 0.11 % + 0.69 mA Fluke 8846A
3 A to 10 A 0.17 % + 0.92 mA


10 A to 100 A 0.14 % + 40 mA CS-100 with Fluke 8846A


DC Current –
Measuring Equipment 0 μA to 220 μA 41 μA/A + 6 nA


Fluke 5700A-EP with 
5725A


Field calibrations available Note 4 0.22 mA to 2.2 mA 36 μA/A + 7 nA
2.2 mA to 22 mA 36 μA/A + 40 nA
22 mA to 220 mA 57 μA/A + 0.7 μA
0.22 A to 2.2 A 202 μA/A + 12 μA
2.2 A to 11 A 403 μA/A + 0.48 mA
11 A to 20 A 0.096 % + 580 μA Fluke 5522A


Clamp-on Ammeter 
Non-Toroidal Type 20 A to 1000 A 0.58 % + 0.52 A


Fluke 5522A with 
5500A/Coil


DC VOLTAGE (20/E06)
DC Voltage – Measure 1 kV to 10 kV 0.05 % Vitrek 4700
Field calibrations available Note 4 10 kV to 15 kV 0.072 % Vitrek 4700/HVL-70


15 kV to 25 kV 0.080 % - 4.4 V
25 kV to 50 kV 0.098%  - 8 V Vitrek 4700/HVL-100
50 kV to 75 kV 0.15%  - 34 V
75 kV to 100 kV 0.22% - 86 V


DC Voltage –
Measure Equipment 0 to 220 mV 8.0 μV/V + 0.4 μV


Fluke 5700A-EP with 
5725A


Field calibrations available Note 4 220 mV to 2.2 V 5.4μV/V + 0.7 μV
2.2 V to 11 V 4 μV/V + 2.5 μV
11 V to 22 V 4 μV/V + 4 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


22 V to 220 V 6.2 μV/V + 40 μV
220 V to 1100 V 7.6 μV/V + 400 μV


DC Voltage – Measuring 
Equipment and Measure 0 V to 100 mV 7.1 μV/V + 0.5 μV


Agilent 3458A opt 2 with 
Fluke 5700A-EP


Field calibrations available Note 4 100 mV to 1V 5.0 μV/V + 0.5 μV
1 V to 10 V 5.1 μV/V + 0.5 μV
10 V to 100 V 7.6 μV/V + 35 μV
100 V to 500 V 11 μV/V +120 μV
500 V to 800 V 17 μV/V + 120 μV
800 V to 1000 V 21 μV/V + 120 μV


pH – Measuring Equipment 4 pH 0.011 pH Standard Buffer Solutions
Field calibrations available Note 4 7 pH 0.010 pH


10 pH 0.011 pH


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


LF AC VOLTAGE (20/E09)
AC High Voltage – Measure 0.7 kV to 1 kV 10 Hz to 200 Hz 0.36 % Vitrek 4700
Field calibrations available Note 4 0.7 kV to 1 kV 200 Hz to 450 Hz 0.74 % 


1 kV to 10 kV 10 Hz to 200 Hz 0.17 % + 0.8 V
1 kV to 10 kV 200 Hz to 450 Hz 0.47 % + 1.0 V


10 kV to 15 kV 30 Hz to 100 Hz 0.41 % 
Vitrek
4700/HVL-70


10 kV to 15 kV 100 Hz to 450 Hz 2.9 %
15 kV to 25 kV 30 Hz to 100 Hz 0.32 %  - 32 V
15 kV to 25 kV 100 Hz to 450 Hz 2.9 %


25 kV to 50 kV 30 Hz to 70 Hz 0.18 % + 4 V
Vitrek
4700/HVL-100


25 kV to 50 kV 70 Hz to 200 Hz 1.3 %
50 kV to 70 kV 30 Hz to 70 Hz 0.21 % - 21 V
50 kV to 70 kV 70 Hz to 200 Hz 1.3 %


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 μV Agilent 3458A
Field calibrations available Note 4 40 Hz to 1 kHz 0.028 % + 1.3 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


1 kHz to 20 kHz 0.038 % + 1.3 μV
20 kHz to 50 kHz 0.15 % + 1.3 μV
50 kHz to 100 kHz 0.59 % + 1.3 μV
100 kHz to 300 kHz 4.6 % + 2.3 μV


10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 5 μV
40 Hz to 1 kHz 0.0094 % + 2.3 μV
1 kHz to 20 kHz 0.017 % + 2.3 μV
20 kHz to 50 kHz 0.037 % + 2.3 μV
50 kHz to 100 kHz 0.093 % + 2.3 μV
100 kHz to 300 kHz 0.36 % + 12 μV
300 kHz to 1 MHz 1.2 % + 12 μV


100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV
40 Hz to 1 kHz 0.0094 % + 23 μV
1 kHz to 20 kHz 0.017 % + 23 μV
20 kHz to 50 kHz 0.036 % + 23 μV
50 kHz to 100 kHz 0.093 % + 23 μV
100 kHz to 300 kHz 0.35 % + 0.12 mV
300 kHz to 1 MHz 1.2 % + 0.12 mV


1 V to 10 V 1 Hz to 40 Hz 0.0094 % + 0.46 mV
40 Hz to 1 kHz 0.0095 % + 0.23 mV
1 kHz to 20 kHz 0.017 % + 0.23 mV
20 kHz to 50 kHz 0.036 % + 0.23 mV
50 kHz to 100 kHz 0.093 % + 0.23 mV
100 kHz to 300 kHz 0.35 % + 1.2 mV
300 kHz to 1 MHz 1.2 % + 1.2 mV


10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV
40 Hz to 1 kHz 0.024 % + 2.3 mV
1 kHz to 20 kHz 0.024 % + 2.3 mV
20 kHz to 50 kHz 0.041 % + 2.3 mV
50 kHz to 100 kHz 0.14 % + 2.3 mV
100 kHz to 300 kHz 0.46 % + 12 mV
300 kHz to 1 MHz 1.7 % + 12 mV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV
40 Hz to 1 kHz 0.047 % + 23 mV
1 kHz to 20 kHz 0.071 % + 23 mV
20 kHz to 50 kHz 0.14 % + 23 mV
50 kHz to 100 kHz 0.35 % + 23 mV


AC Voltage –
Measuring Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 μV Fluke 5700A-EP
Field calibrations available Note 4 20 Hz to 40 Hz 0.16 % + 4 μV


40 Hz to 20 kHz 0.10 % + 4 μV
20 kHz to 50 kHz 0.12 % + 4 μV
50 kHz to 100 kHz 0.17 % + 5 μV
100 kHz to 300 kHz 0.33 % + 10 μV
300 kHz to 500 kHz 0.47 % + 20 μV
500 kHz to 1 MHz 0.58 % + 20 μV


2.2 mV to 22 mV 10 Hz to 20 Hz 0.044 % + 4 μV
20 Hz to 40 Hz 0.035 % + 4 μV
40 Hz to 20 kHz 0.015 % + 4 μV
20 kHz to 50 kHz 0.031 % + 4 μV
50 kHz to 100 kHz 0.059 % + 5 μV
100 kHz to 300 kHz 0.12 % + 10 μV
300 kHz to 500 kHz 0.16 % + 20 μV
500 kHz to 1 MHz 0.30 % + 20 μV


22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 μV
20 Hz to 40 Hz 0.017 % + 7 μV
40 Hz to 20 kHz 0.010 % + 7 μV
20 kHz to 50 kHz 0.021 % + 7 μV
50 kHz to 100 kHz 0.047 % + 17 μV
100 kHz to 300 kHz 0.092 % + 20 μV
300 kHz to 500 kHz 0.14 % + 25 μV
500 kHz to 1 MHz 0.28 % + 45 μV


220 mV to 2.2 V 10 Hz to 20 Hz 0.028 % + 40 μV
20 Hz to 40 Hz 0.016 % + 15 μV
40 Hz to 20 kHz 0.006 % + 8 μV
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


20 kHz to 50 kHz 0.008 % + 10 μV
50 kHz to 100 kHz 0.012 % + 30 μV
100 kHz to 300 kHz 0.043 % + 80 μV
300 kHz to 500 kHz 0.10 % + 0.20 mV
500 kHz to 1 MHz 0.18 % + 0.30 mV


2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV
20 Hz to 40 Hz 0.016 % + 0.15 mV
40 Hz to 20 kHz 0.005 % + 0.05 mV
20 kHz to 50 kHz 0.008 % + 0.1 mV
50 kHz to 100 kHz 0.011 % + 0.2 mV
100 kHz to 300 kHz 0.030 % + 0.6 mV
300 kHz to 500 kHz 0.10 % + 2 mV
500 kHz to 1 MHz 0.17 % + 3.2 mV


22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV
20 Hz to 40 Hz 0.010 % + 1.5 mV
40 Hz to 20 kHz 0.006 % + 0.6 mV
20 kHz to 50 kHz 0.009 % + 1 mV
50 kHz to 100 kHz 0.016 % + 2.5 mV
100 kHz to 300 kHz 0.09 % + 16 mV
300 kHz to 500 kHz 0.44 % + 40 mV
500 kHz to 1 MHz 0.80 % + 80 mV


220 V to 1100 V 50 Hz to 1 kHz 0.011 % + 4 mV
Fluke 5720A-EP
with 5725A


1 kHz to 20 kHz 0.017 % + 6 mV
20 kHz to 30 kHz 0.061 % + 11 mV


220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV
50 kHz to 100 kHz 0.23 % + 45 mV


LF CAPACITANCE (20/E10)
Capacitance – Measure Up to 10 pF 0.1 kHz to 1 kHz 0.5 % + 0.05 pF GenRad 1689M
Field calibrations available Note 4 10 pF to 100 pF 0.59 % + 0.05 pF


100 pF to 1 μF 0.024 % + 0.05 pF
1 μF to 100 μF 0.12 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


100 μF to 1000 μF 0.24 %


Measuring Equipment 0.19 nF to < 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF 5520A
Field calibrations available Note 4 1.1 nF to < 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF


3.3 nF to < 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF
11 nF to < 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF
110 nF to < 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF


10 Hz to 600 Hz 0.21 % + 0.78 nF
10 Hz to 300 Hz 0.21 % + 2.3 nF
10 Hz to 150 Hz 0.21 % + 7.8 nF
10 Hz to 120 Hz 0.32 % + 23 nF
10 Hz to 80 Hz 0.36 % + 78 nF


110 μF to < 330 μF DC to 50 Hz 0.36 % + 0.23 μF
0.33 mF to < 1.1 mF DC to 20 Hz 0.35 % + 0.78 μF
1.1 mF to < 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF
3.3 mF to < 11 mF DC to 2 Hz 0.35 % + 7.8 μF
11 mF to < 33 mF DC to 0.6 Hz 0.58 % + 23 μF
33 mF to < 110 mF DC to 0.2 Hz 0.85 % + 78 μF


LF INDUCTANCE (20/E11)
Field calibrations available Note 4 1 mH to 10 mH 0.1 kHz to 1 kHz 0.041 % + 0.1 μH GenRad 1689M


10 mH to 10 H 0.035 % + 1.4 μH
Inductance –
Measure Equipment 1 mH 1 kHz 0.13 % Fixed Inductor
Field calibrations available Note 4 10 mH 0.13 %


100 mH 0.13 %
1 H 0.13 %


LF POWER/ENERGY (20/E12)
Power – Measuring Equipment
(for current range listed below)
DC Power


0.33 mA to 330 mA 11 μW to 1.1 mW DC 0.024 % Fluke 5520A
1.1 mW to 110 mW DC 0.027 %
0.11W to 110 W DC 0.024 %
110 W to 330 W DC 0.018 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


0.33 A to 3 A 11 W to 110 mW DC 0.044 %
0.11 W to 990 W DC 0.053 %
1 W to 3 kW DC 0.0096 %


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %
0.99 W to 6.8 kW DC 0.07 %
6.8 W to 20.5 kW DC 0.04 %


AC Power Note 8 (PF = 1)
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %


3 mW to 9 W 10 Hz to 65 Hz 0.077 %


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %
10 mW to 33  W 10 Hz to 65 Hz 0.077 %


33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %
30 mW to 90 W 10 Hz to 65 Hz 0.057 %


90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %
100 mW to 300 W 10 Hz to 65 Hz 0.078 %


0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %
300 mW to 900 W 10 Hz to 65 Hz 0.081 %


0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %
720 mW to 2 kW 10 Hz to 65 Hz 0.079 %


2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %
1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %


4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %
6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %


PHASE METERS (20/E15)
Phase Meters –
Measure Equipment 0° to 180° 10 Hz to 65 Hz 0.09° Fluke 5520A
Field calibrations available Note 4 65 Hz to 500 Hz 0.20°
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


500 Hz to 1 kHz 0.39°
1 kHz to 5 kHz 1.9°
5 kHz to 10 kHz 3.9°
10 kHz to 20 kHz 7.8°


CONDUCTIVITY METERS (20/E21)
Conductivity Meters –
Measuring Equipment 10 μS 0.50 μS Standard Solutions


100 μS 2.2 μS
1000 μS 5.8 μS
10 000 μS 36 μS
100 000 μS 430 μS          


TIME and FREQUENCY
FREQUENCY DISSEMINATION (20/F01)
Frequency – Source and 
Measure


In-Lab 10 MHz 5.8 x 10-10 Rubidium Oscillator
Field Note 4 10 MHz 2.1 x 10-7 Agilent 53132A


OSCILLATOR CHARACTERIZATION (20/F03)
Total Harmonic Distortion 0 dB to -80 dB 20 Hz to 20 kHz 1.1 dB Agilent 8903B


20 kHz to 100 kHz 2.0 dB
Total Harmonic Distortion
5 Hz to 600 kHz Fundamental


Input Voltage Range < 30 V 100 % to 0.3 % 10 Hz to 1 MHz 3 % Agilent 334A
1 MHz to 3 MHz 6 %


0.1 % 10 Hz to 20 Hz 12 %
20 Hz to 30 Hz 6 %
30 Hz to 300 kHz 3 %
300 kHz to 500 kHz 6 %
500 kHz to 1.2 MHz 12 %


Input Voltage Range > 30 V 100 % to 0.3 % 10 Hz to 300 kHz 3 %
300 kHz to 500 kHz 6 %
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Frequency Range


Uncertainty 
(k=2) Note 3,5 Remarks


500 kHz to 3 MHz 12 %


0.1 % 20 Hz to 30 Hz 12 %
30 Hz to 300 kHz 3 %
300 kHz to 500 kHz 6 %
500 kHz to 1.2 MHz 12 %


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
PULSE WAVEFORM (20/F04)
Rise Time – Measuring 
Equipment 250 ps nominal 51 ps Note 9 5520A SC1100
Field calibrations available Note 4


Rise Time – Measure 0.8 ns HP 54615B
Field calibrations available Note 4


MECHANICAL
FLOW RATE (20/M05)
Gas Flow 1 sccm to 200 sccm 0.33 % DH Molbloc


0.2 slpm to 40 slpm 0.23 %
40 slpm to 80 slpm 0.32 %
80 slpm to 100 slpm 0.59 %


FORCE (20/M06)
Compression/Tension 0.1 lbf to 500 lbf 0.024 % Dead Weight


MASS DETERMINATION (20/M08)
Mass – Metric 10 kg 3.4 mg Echelon II


5 kg 1.3 mg
3 kg 1.2 mg
2 kg 1.1 mg
1 kg 0.22 mg
500 g 91 μg
300 g 62 μg
200 g 41 μg
100 g 25 μg
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


50 g 12 μg
30 g 12 μg
20 g 9.0 μg
10 g 6.5 μg
5 g 4.0 μg
3 g 3.5 μg
2 g 2.9 μg
1 g 2.9 μg
500 mg 1.7 μg
300 mg 1.7 μg
200 mg 1.7 μg
100 mg 1.7 μg
50 mg 1.7 μg
30 mg 1.7 μg
20 mg 1.7 μg
10 mg 1.7 μg
5 mg 1.7 μg
3 mg 1.7 μg
2 mg 1.7 μg
1 mg 1.7 μg


25 kg 0.10 g Echelon III
20 kg 0.10 g
10 kg 9.7 mg
5 kg 4.4 mg
3 kg 2.9 mg
2 kg 2.4 mg
1 kg 0.84 mg
500 g 0.42 mg
300 g 0.25 mg
200 g 0.17 mg
100 g 88 μg
50 g 43 μg
30 g 29 μg
20 g 25 μg
10 g 17 μg
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Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


5 g 11 μg
3 g 12 μg
2 g 11 μg
1 g 11 μg
500 mg 4.0 μg
300 mg 4.0 μg
200 mg 4.0 μg
100 mg 4.0 μg
50 mg 4.0 μg
30 mg 4.0 μg
20 mg 4.0 μg
10 mg 4.0 μg
5 mg 4.0 μg
3 mg 4.0 μg
2 mg 4.0 μg
1 mg 4.0 μg


Mass – Avoirdupois 50 lb 0.10 g Echelon III
25 lb 0.10 g
20 lb 10 mg
15 lb 10 mg
10 lb 5.1 mg
7.5 lb 5.1 mg
5 lb 3.0 mg
2 lb 1.0 mg
1 lb 0.52 mg
8 oz 0.30 mg
4 oz 0.11 mg
2 oz 55 μg
1 oz 33 μg
0.5 oz 20 μg
0.25 oz 20 μg
0.125 oz 12 μg
0.0625 oz 12 μg
0.03125 oz 12 μg
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Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks
VIBRATION (20/M11)
Acceleration 10 Hz to 2 kHz 2.8 % PCB Standard Accelerometer


2 kHz to 10 kHz 3.4 %


Vibration 100 Hz 1.2 %


VOLUME (20/M12)
Volume 1 mL to 10 mL 0.2 % + 0.02 mL Gravimetric


10 mL to 5000 mL 0.2 %


HARDNESS (20/M13)
Rockwell Hardness High 0.43 HRC ASTM E18
Field calibrations available Note 4 Middle 0.59 HRC


Low 0.78 HRC
High 1.0 HRBW
Middle 1.0 HRBW
Low 1.1 HRBW


Durometer Type A, B, E, 0 0.31 duro Duro Calibrator
Type D, C, DO 0.16 duro
Type OO 0.31 duro Balance


TORQUE (20/M15)
Torque – Measure 5 ozf-in to 15 ozf-in 0.6 ozf-in Torque Calibrator
Field calibrations available Note 4 15 ozf-in to 600 lbf-ft 0.5 %


5 lbf-in to 800 lbf-ft 1.3 %
Stahlwille Torque Cells 
With Loader


Torque – Measuring 
Equipment 5 ozf-in to 2.5 lbf-in 0.09 % Torque Wheel w/Weights


2.5 lbf-in to 50 lbf-in 0.05 %
50 lbf-in to 250 lbf-ft 0.06 % Torque Butterfly w/Weights


WEIGHING INSTRUMENTS (20/M16)
Balances
Field calibrations available Note 4


Metric 25 kg 62 mg Characterized Class 1 Weights
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2


Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


10 kg 7.4 mg
5 kg 3.7 mg
3 kg 2.1 mg
2 kg 1.5 mg
1 kg 0.72 mg
500 g 0.38 mg
300 g 0.21 mg
200 g 0.14 mg
100 g 0.080 mg
50 g 0.042 mg
30 g 0.024 mg
20 g 0.020 mg
10 g 0.014 mg
5 g 0.0083 mg
3 g 0.0078 mg
2 g 0.0077 mg
1 g 0.0077 mg
500 mg 0.0024 mg
300 mg 0.0024 mg
200 mg 0.0024 mg
100 mg 0.0024 mg
50 mg 0.0024 mg
30 mg 0.0024 mg
20 mg 0.0024 mg
10 mg 0.0024 mg
5 mg 0.0024 mg
3 mg 0.0024 mg
2 mg 0.0024 mg
1 mg 0.0024 mg


Balances – Avoirdupois 50 lb 59 mg Characterized Class 4 Weights
25 lb 58 mg
20 lb 58 mg
15 lb 51 mg
10 lb 2.3 mg
7.5 lb 2.3 mg
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Measured Parameter or 
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


5 lb 1.9 mg
2 lb 0.84 mg
1 lb 0.61 mg
0.5 lb 0.16 mg


OPTICAL RADIATION
PHOTOMETRIC (20/O02)
Illuminance 5.4 lx to 10 764 lx 1.1 % Standard Lamp


10 764 lx to 21 258 lx 1.7 %
21 258 lx to 32 300 lx 2.1 %


ELECTROMAGNETICS – RF/MICROWAVE
RF/MICROWAVE POWER (20/R17)
Absolute RF Power
Field calibrations available Note 4


100 kHz to 1.3 GHz 20 dBm to -30 dBm 2.5 % Agilent 437B/8482A


Sine Wave Flatness 10 Hz to 1 MHz 0.018 % Thermal Converter
Field calibrations available Note 4 1 MHz to 10 MHz 0.065 %


10 MHz to 30 MHz 0.095 %
30 MHz to 50 MHz 0.18 %
50 MHz to 80 MHz 0.32 %
80 MHz to100 MHz 0.38 %


THERMODYNAMIC
HUMIDITY (20/T02)
Relative Humidity
Generate (0 °C to 70 °C) 10 % RH to 95 % RH 0.5 % RH Thunder Scientific 2500


Measure (10 °C to 30 °C) 10 % RH to 80 % RH 1.3 % RH Vaisala HMI41/HMP46


LABORATORY THERMOMETERS, DIGITAL and ANALOG (20/T03)
Temperature
In-Lab Measuring Equipment 
and Measure -100 °C to -40 °C 0.0019 °C


Hart 5699 SPRT with 
Precision Bath


-40 °C to 100 °C 0.0012 °C
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Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


100 °C to 270 °C 0.0022 °C
270 °C to 400 °C 0.0046 °C


400 °C to 600 °C 0.021 °C Hart 5699 SPRT with Furnace


In-Lab Measure 600 °C to 1000 °C 0.68 °C Type-S TC
1000 °C to 1450 °C 2.9 °C


Field Temperature Measure Note 4 -195 °C to 0 °C 0.013 °C Hart Black Stack with SPRT
0 °C to 420 °C 0.028 °C
420 °C to 600 °C 0.034 °C


PRESSURE (20/T05)
Absolute Pressure – Source 0 psia to 30 psia 0.0026 psia DHI RPM4


30 psia to 300 psia 0.0088 %  psia
300 psia to 1000 psia 0.01 %


Gage Pressure Source -
Pneumatic -15 psig to 3 psig 0.015 % Cosa Instruments T3500/3
Field calibrations available Note 4 3 psig to 500 psig 0.0065 %


In – Lab Only -60 inH2O to -22 inH2O 2O DHI PPC4-ui
-22 inH2O to 22 inH2O 0.002 inH2O
22 inH2O to 60 inH2O 2O
60 inH2O to 72 inH2O 0.0065 inH2O
72 inH2O to 804 inH2O inH2O


-15 psig to 30 psig 0.0021 psig DHI RPM4
30 psig to 1000 psig 0.0066 % + 0.0001 psig


Hydraulic 500 psig to 15 000 psig 0.011 % Ametek T-150
Field calibrations available Note 4


RESISTANCE THERMOMETRY (20/T07)
SPRT Calibration by Fixed Point


TPW Cell 0.010 °C 0.51 mK Comparison
In Fixed Point Cell 156.598 °C 2.2 mK
Sn Fixed Point Cell 231.928 °C 2.1 mK
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Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks


Zn Fixed Point Cell 419.527 °C 3.5 mK
Al Fixed Point Cell 660.323 °C 8.6 mK


SPRT Comparison -38.8 °C 0.85 mK
Hart 5681 SPRT with
Precision Bath


-78 °C 0.90 mK


-195 °C 1.2 mK


TEMPERATURE INDICATORS (20/T08)
Electrical Calibration of 
Thermocouple Devices
Field calibrations available Note 4


Type J -210 °C to -180 °C 0.13 °C Ectron 1140A
-180 °C to -120 °C 0.11 °C
-120 °C to -50 °C 0.09 °C
-50 °C to 1200 °C 0.08 °C


Type K -270 °C to -255 °C 2.20 °C
-255 °C to -195 °C 0.70 °C
-195 °C to -115 °C 0.13 °C
-115 °C to -55 °C 0.10 °C
-55 °C to 1000 °C 0.08 °C
1000 °C to 1372 °C 0.09 °C


Type T -270 °C to -255 °C 1.80 °C
-255 °C to -240 °C 0.50 °C
-240 °C to -210 °C 0.30 °C
-210 °C to -150 °C 0.18 °C
-150 °C to -40 °C 0.13 °C
-40 °C to 100 °C 0.09 °C
100 °C to 400 °C 0.08 °C


Type E -270 °C to -245 °C 1.20 °C
-245 °C to -195 °C 0.18 °C
-195 °C to -155 °C 0.11 °C
-155 °C to 1000 °C 0.09 °C
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Type R -50 °C to -30 °C 0.65 °C
-30 °C to 45 °C 0.55 °C
45 °C to 160 °C 0.40 °C
160 °C to 775 °C 0.30 °C
775 °C to 1768.1 °C 0.22 °C


Type S -50 °C to -30 °C 0.62 °C
-30 °C to 45 °C 0.56 °C
45 °C to 105 °C 0.40 °C
105 °C to 310 °C 0.33 °C
310 °C to 1768.1 °C 0.29 °C


Type N -270 °C to -260 °C 5.00 °C
-260 °C to -200 °C 1.00 °C
-200 °C to -140 °C 0.23 °C
-140 °C to -70 °C 0.16 °C
-70 °C to 25 °C 0.13 °C
25 °C to 1300 °C 0.11 °C


Type B 250 °C to 350 °C 0.95 °C
350 °C to 445 °C 0.74 °C
445 °C to 580 °C 0.58 °C
580 °C to 750 °C 0.45 °C
750 °C to 1000 °C 0.37 °C
1000 °C to 1820 °C 0.29 °C


VACUUM and LOW PRESSURE GAGES (20/T09)
Vacuum 5 mTorr 1 mTorr MKS Vacuum System


0 Torr to 10 Torr 0.06 % + 4 mTorr
10 Torr to 100 Torr 0.06 % + 40 mTorr


THERMOCOUPLES (20/T11)
Measuring Equipment 600 °C to 1000 °C 0.83 °C Type-S TC with Furnace


1000 °C to 1200 °C 2.9 °C  
END
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Notes
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments. The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable.


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI
(Système International) unit.


Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than 
k = 2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur 
when marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the 
uncertainty is given in SI units (Example: 5 lb weight with uncertainty given in mg).


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use.
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC.
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions. However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and 
are outside the laboratory’s scope of accreditation. In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements.


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.)


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories.


Note 7: See NIST Handbook 150 for further explanation of these notes.







National Voluntary
Laboratory Accreditation Program


CALIBRATION LABORATORIES NVLAP LAB CODE 200902-0


2015-06-11 through 2016-06-30
Effective dates For the National Institute of Standards and Technology


Page 24 of 24 NVLAP-02S (REV. 2011-08-16)


Notes
Note 8:  The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty. PF is related to the cosine of phase.  Therefore, uncertainties track the 
laboratory’s phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report 
reactive power, apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information 
regarding uncertainties at frequency and power factor combinations other than the ones shown.


Note 9: The stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 250 ps.  In the typical 
application of measuring rise time of an oscilloscope, this value is one of the contributing factors, but other factors are derived from 
the DUT. The known source rise time is mathematically removed from the total measured rise time measured on the DUT.
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – Phoenix 
8240 S. Kyrene Road 


Suite 107 
Tempe, AZ  85284 
Mr. Michael Sublett 


Phone: 800-828-1470 Fax: 800-395-0543 
E-mail: msublett@transcat.com 
URL: http://www.transcat.com 


Fields of Calibration 
Dimensional 


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. (NVLAP Code: 20/A01)


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


DIMENSIONAL 
LENGTH and DIAMETER (20/D05) 
Micrometers – Outside, Inside, 
Depth 0.05 in to 0.4 in 27 µin Comparison to Gage Blocks 
Field calibrations available Note 4 0.4 to 40 in 19 µin/in + 10 µin  
    
Calipers – Outside, Inside, 
Depth 0.05 in to 0.4 in 60 µin Comparison to Gage Blocks 
Field calibrations available Note 4 0.4 to 40 in 19 µin/in + 60 µin  
    
Anvil Flatness 0 in to 1 in 4.7 µin Optical Flats 
Field calibrations available Note 4    
    
Dial Indicators 0.01 in to 0.4 in 7 µin Gage Blocks with Surface Plate 
Field calibrations available Note 4 0.45 in to 3.0 in 5.3 µin/in + 17 µin  
    
Height Measuring Equipment 0.01 in to 8 in 3.4 µin/in + 17 µin Gage Blocks with Surface Plate 
 8 in to 40 in 4.3 µin/in + 15 µin  
    
Height Measure 0.01 in to 6 in 2.6 µin/in + 24 µin Gage Blocks with Surface Plate 
 6 in to 12 in 4.4 µin/in + 14 µin  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
Length Measurement – Single 
Axis 0 in to 10 in 8.0 µin/in + 21 µin 


Super Micrometer and Gage 
Blocks 


    
Outside Diameter – Cylindrical 
Gages 0.01 in to 2 in 20 µin Super Micrometer 
    
THREADED PLUG and RING GAGES (20/D14) 
Thread Plugs    


Outer Pitch Diameter 0 in to 2 in 76 µin Comparator and Thread Wires 
    


Major Diameter 0 in to 2 in 20 µin Super Micrometer 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
VOLTAGE/ CURRENT CONVERTER (20/E01) 
Sine Wave Flatness  10 Hz to 1 MHz 0.073 % Agilent 11050A 
Field calibrations available Note 4  1 MHz to 10 MHz 0.14 %  


(0.3 V to 1 V, 50 Ω)  10 MHz to 30 MHz 0.39 %  
  30 MHz to 50 MHz 0.79 %  
  50 MHz to 80 MHz 1.6 %  
  80 MHz to 100 MHz 2.4 %  
     


(1 V to 3 V, 50 Ω)  10 Hz to 1 MHz 0.071 % Agilent 11049A 
  1 MHz to 10 MHz 0.11 %  
  10 MHz to 30 MHz 0.21 %  
  30 MHz to 50 MHz 0.47 %  
  50 MHz to 80 MHz 0.96 %  
  80 MHz to 100 MHz 1.3 %  
     
AC RESISTORS and CURRENT (20/E02) 
AC Current – Measuring 
Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.030 % + 16 nA Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200976-0 
   
 


 2015-04-01 through 2016-03-31     
Effective dates For the National Institute of Standards and Technology


 
Page 3 of 17  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  40 Hz to 1 kHz 0.015 % + 8 nA  
  1 kHz to 5 kHz 0.030 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     
 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.013 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 110 nA  
  5 kHz to 10 kHz 0.11 % + 650 nA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 400 nA  
  20 Hz to 40 Hz 0.019 % + 350 nA  
  40 Hz to 1 kHz 0.014 % + 350 nA  
  1 kHz to 5 kHz 0.021 % + 550 nA  
  5 kHz to 10 kHz 0.11 % + 5 µA  
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz to 1 kHz 0.014 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA  
  1 kHz to 5 kHz 0.046 % + 80 µA  
  5 kHz to 10 kHz 0.70 % + 160 µA  


 2.2 A to 11 A 40 Hz to 1 kHz 0.050 % + 170 µA 
Fluke 5700A-EP 
with 5725A 


  1 kHz to 5 kHz 0.097 % + 380 µA  
  5 kHz to 10 kHz 0.36 % + 750 µA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.095 % + 3.3 mA Fluke 5520A 
  100 Hz to 5 kHz 0.12 % + 3.3 mA  
  1 kHz to 5 kHz 2.3 % + 3.3 mA  
     
Extended Frequency Ranges 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.31 µA Fluke 5520A 
Field calibrations available Note 4 330 µA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 µA  
 3.3 mA to 29 mA 10 kHz to 30 kHz 0.31 % + 3.1 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 29 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.34 % + 30 mA 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 0.95 % + 50 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.38 % + 0.13 A  


  65 Hz to 440 Hz 1.2 % + 0.23 A  
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.29 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 1.0 % + 0.29 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 1 A  


  65 Hz to 440 Hz 1.3 % + 1.1 A  
     
AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.5 %  + 35 nA Agilent 3458A opt 2 
Field calibrations available Note 4  20 Hz to 45 Hz 0.17 %  + 35 nA  


  45 Hz to 100 Hz 0.072 % + 35 nA  
  100 Hz to 5 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 %  + 230 nA  
  20 Hz to 45 Hz 0.17 %  + 230 nA  
  45 Hz to 100 Hz 0.071 %  + 230 nA  
  100 Hz to 5 kHz 0.038 %  + 230 nA  
      
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 %  + 2.3 µA  
  20 Hz to 45 Hz 0.17 %  + 2.3 µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  
  100 Hz to 5 kHz 0.038 % + 2.3 µA  
      
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 %  + 23 µA  
  20 Hz to 45 Hz 0.17 %  + 23 µA  
  45 Hz to 100 Hz 0.071 % + 23 µA  
  100 Hz to 5 kHz 0.037 %  + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 %  + 230 µA  
  20 Hz to 45 Hz 0.19 %  + 230 µA  
  45 Hz to 100 Hz 0.097 %  + 230 µA  
  100 Hz to 5 kHz 0.12 %  + 230 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 1 A to 20 A 50 Hz to 100 Hz 0.023 %  + 640 µA 
Fluke Y5020 with 
Agilent 3458A opt 2 


  100 Hz to 300 Hz 0.025 %  + 220 µA  
  300 Hz to 1 kHz 0.034 %  + 280 µA  
  1 kHz to 3 kHz 0.06 %  + 540 µA  
  3 kHz to 4 kHz 0.075 %  + 1.4 mA  
  4 kHz to 5 kHz 0.09 %  + 2.2 mA  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE and CURRENT (20/E05) 
DC Resistance – Measuring 
Equipment and Measure 0 Ω to 10 Ω 18 µΩ/Ω + 58 µΩ 


Agilent 3458A with Decade 
Resistor 


Field calibrations available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  


 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 0.12 kΩ  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.012 + 32 kΩ Extended Arm Bridge 
 1 GΩ to 10 GΩ 0.012 + 480 kΩ  
 10 GΩ to 100 GΩ 0.012 + 62 MΩ  
 100 GΩ to 1 TΩ 0.016 + 15 GΩ  
DC Resistance –  
Measuring Equipment 0.1 mΩ 0.047 % Fixed Resistor 
Field calibrations available Note 4 1 mΩ 0.046 %  
 10 mΩ 36 µΩ/Ω  


 100 mΩ 67 µΩ/Ω  
DC Current – Measuring 
Equipment and Measure 0 µA to 100 µA 26 µA/A + 5.8 nA 


Agilent 3458A with Current 
Source 


Field calibrations available Note 4 100 µA to 1 mA 26 µA/A + 5.0 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  


 10 mA to 100 mA 46 µA/A + 0.58 µA  
 100 mA to 1 A 130 µA/A + 12 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


DC Current – Measure 1 A to 20 A 36 µA/A 
Fluke Y5020 with Agilent 
3458A opt 2 


 20 A to 100 A 0.046 %  
DC Current – Measuring 
Equipment 220 mA to 2.2 A 86 µA/A + 12 µA Fluke 5700A-EP 
Field calibrations available Note 4 2.2 A  to 11 A 0.036 % + 480 µA Fluke 5700A-EP with 5725A  
 11 A to 20.5 A 0.078 %  + 580 µA Fluke 5520A 
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 0.53 % + 0.17 A Fluke 5520A with 5500A/Coil 
Field calibrations available Note 4 150 A to 1000 A 0.52 % + 0.58 A  
    
DC VOLTAGE (20/E06) 
DC Voltage – Measure 
Equipment 0 V to 220 mV 8.6 µV/V + 0.4 µV Fluke 5700A-EP 
Field calibrations available Note 4 220 mV to 2.2 V 5.4 µV/V + 0.7 µV  


 2.2 V to 11 V 4 µV/V + 2.5 µV  
 11 V to 22 V 4 µV/V + 4 µV  
 22 V to 220 V 5.8 µV/V + 40 µV  
 220 V to 1100 V 7.6 µA/V + 400 µV Fluke 5700A-EP w/5725A 
    
DC Voltage – Measure 0 mV  to 100 mV 7.1 µV/V + 0.5 µV Agilent 3458A opt 2  


 100 mV  to 10 V 5.0 µV/V + 0.5 µV  
 10 V  to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 120 µV  
 500 V to 800 V 17 µV/V + 120 µV  
 800 V to 1000 V 21 µV/V + 120 µV  
DC High Voltage – Measure 
and Measuring Equipment 1 kV to 2 kV 0.051 % + 0.46 V Vitrek 4600A w/HV Source 


 2 kV to 20 kV 0.049 % + 4.6 V Vitrek 4640A w/HV Source 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF AC VOLTAGE (20/E09) 
AC High Voltage – Measure 700 V to 2 kV 20 Hz to 100 Hz 0.083 % + 2.3 V Vitrek 4600 
Field calibrations available Note 4  100 Hz to 400 Hz 0.47 % + 4.6 V  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 2 kV to 20 kV 20 Hz to 100 Hz 0.28 % + 23 V  
     
AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.036 % + 3.5 µV Agilent 3458A opt 2 
Field calibrations available Note 4  40 Hz to 1 kHz 0.024 % + 1.3 µV  


  1 kHz to 20 kHz 0.038 % + 1.3 µV  
  20 kHz to 50 kHz 0.12 % + 1.3 µV  
  50 kHz to 100 kHz 0.58 % + 1.3 µV  
  100 kHz to 300 kHz 4.6 % + 2.3 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 5.1 µV  
  40 Hz to 1 kHz 0.0094 % + 2.3 µV  
  1 kHz to 20 kHz 0.017 % + 2.3 µV  
  20 kHz to 50 kHz 0.037 % + 2.3 µV  
  50 kHz to 100 kHz 0.093 % + 2.3 µV  
  100 kHz to 300 kHz 0.36 % + 12 µV  
  300 kHz to 1 MHz 1.2 % + 12 µV  
  1 MHz to 2 MHz 1.8 % + 12 µV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 µV  
  40 Hz to 1 kHz 0.0094 % + 23 µV  
  1 kHz to 20 kHz 0.017 % + 23 µV  
  20 kHz to 50 kHz 0.036 % + 23 µV  
  50 kHz to 100 kHz 0.093 % + 23 µV  
  100 kHz to 300 kHz 0.35 % + 120 µV  
  300 kHz to 1 MHz 1.2 % + 120 µV  
      
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.230 mV  
  20 kHz to 50 kHz 0.036 % + 0.230 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
  1 MHz to 2 MHz 1.7 % + 1.2 mV  
      
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
      
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.35 % + 23 mV  
AC Voltage –  
Measuring Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.17 % + 4 µV Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.17 % + 4 µV  


  40 Hz to 20 kHz 0.1 % + 4 µV  
  20 kHz to 50 kHz 0.12 % + 4 µV  
  50 kHz to 100 kHz 0.17 % + 5 µV  
  100 kHz to 300 kHz 0.33 % + 10 µV  
  300 kHz to 500 kHz 0.47 % + 20 µV  
  500 kHz to 1 MHz 0.58 % + 20 µV  
      
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.044 % + 4 µV  
  20 Hz to 40 Hz 0.035 % + 4 µV  
  40 Hz to 20 kHz 0.02 %  + 4 µV  
  20 kHz to 50 kHz 0.031 % + 4 µV  
  50 kHz to 100 kHz 0.059 % + 5 µV  
  100 kHz to 300 kHz 0.12 % + 10 µV  
  300 kHz to 500 kHz 0.16 % + 20 µV  
  500 kHz to 1 MHz 0.3 % + 20 µV  
      
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 µV  
  20 Hz to 40 Hz 0.017 % + 7 µV  
  40 Hz to 20 kHz 0.01 % + 7 µV  
  20 kHz to 50 kHz 0.021 % + 7 µV  
  50 kHz to 100 kHz 0.047 % + 17 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  100 kHz to 300 kHz 0.092 % + 20 µV  
  300 kHz to 500 kHz 0.14 % + 25 µV  
  500 kHz to 1 MHz 0.28 % + 45 µV  
      
 220 mV to 2.2 V 10 Hz to 20 Hz 0.028 % + 40 µV  
  20 Hz to 40 Hz 0.016 % + 15 µV  
  40 Hz to 20 kHz 0.0063 % + 8 µV  
  20 kHz to 50 kHz 0.0081 % + 10 µV  
  50 kHz to 100 kHz 0.012 % + 30 µV  
  100 kHz to 300 kHz 0.043 % + 80 µV  
  300 kHz to 500 kHz 0.1 % + 200 µV  
  500 kHz to 1 MHz 0.18 % + 300 µV  
      
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV  
  20 Hz to 40 Hz 0.016 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 50 µV  
  20 kHz to 50 kHz 0.0083 % + 0.1 mV  
  50 kHz to 100 kHz 0.011 % + 0.2 mV  
  100 kHz to 300 kHz 0.03 % + 0.6 mV  
  300 kHz to 500 kHz 0.1 % + 2 mV  
  500 kHz to 1 MHz 0.17 % + 3.2 mV  
      
 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV  
  20 Hz to 40 Hz 0.016 % + 1.5 mV  
  40 Hz to 20 kHz 0.0069 % + 0.6 mV  
  20 kHz to 50 kHz 0.0093 % + 1 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
  100 kHz to 300 kHz 0.09 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.8 % + 80 mV  


 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV 
Fluke 5700A-
EP/5725A 


  1 kHz to 20 kHz 0.017 % + 6 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  
     
 220 V to 750 V 30 kHz to 50 kHz 0.06 % + 11 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  50 kHz to 100 kHz 0.23 % + 45 mV  
     
LF CAPACITANCE (20/E10) 
Capacitance – Measuring 
Equipment 0.19 nF to < 1.1 nF 10 Hz to 10 kHz 0.39 % + 7.8 pF Fluke 5520A 
Field calibrations available Note 4 1.1 nF to < 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  
 3.3 nF to < 11 nF 10 Hz to 1 kHz 0.21 % + 7.8 pF  


 11 nF to < 110 nF 10 Hz to 1 kHz 0.21 % + 78 pF  
 110 nF to < 330 nF 10 Hz to 1 kHz 0.21 % + 0.23 nF  


 0.33 μF to < 1.1 μF 10 Hz to 600 Hz 0.21 % + 0.78 nF  
 1.1 μF to < 3.3 μF 10 Hz to 300 Hz 0.21 % + 2.3 nF  
 3.3 μF to < 11 μF 10 Hz to 150 Hz 0.21 % + 7.8 nF  
 11 μF to < 33 μF 10 Hz to 120 Hz 0.32 % + 23 nF  
 33 μF to < 110 μF 10 Hz to 80 Hz 0.36 % + 78 nF  
 110 µF to < 330 µF DC to 50 Hz 0.36 % + 0.23 µF  
 0.33 mF to < 1.1 mF DC to 20 Hz 0.35 % + 0.78 µF  
 1.1 mF to < 3.3 mF DC to 6 Hz 0.35 % + 2.3 µF  
 3.3 mF to < 11 mF DC to 2 Hz 0.35 % + 7.8 µF  
 11 mF to < 33 mF DC to 0.6 Hz 0.58 % + 23 µF  
 33 mF to < 110 mF DC to 0.2 Hz 0.85 % + 78 µF  
     
LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     
0.33 A to 3 A 11 W to 110 mW DC 0.044 %  


 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


AC Power Note 8  (PF = 1)     
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  


 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     


9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
Phase Meters –  
Measure Equipment 0° to 179.99° 10 Hz to 65 Hz 0.11° Fluke 5520A 
Field calibrations available Note 4  65 Hz to 500 Hz 0.20°  


  500 Hz to 1 kHz 0.40°  
  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


TIME and FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Frequency – Source and 
Measure  


Uncertainty values of derivatives of 10 MHz will differ due to 
resolution, noise, and gating errors 


In-Lab 10 MHz  3.7 x 10-12  Fluke 910R 
     
Field Note 4 10 MHz  3.8 x 10-9  Agilent 8648C 
     
     


OSCILLATOR CHARACTERIZATION (20/F03) 
Total Harmonic Distortion 0.01 % to 100 % 20 Hz to 20 kHz 13 % Agilent 339A 


  20 kHz to 50 kHz 21 %  
  50 kHz to 100 kHz 37 %  


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
PULSE WAVEFORM (20/F04) 
Rise Time – Generate 250 ps nominal 51 ps Note 9 Fluke 5520A SC1100 
Field calibrations available Note 4    


    
Rise Time – Measure ≥ 800 ps 0.13 % + 170 ps Tektronix TDS 510A 
    


MECHANICAL 
FORCE (20/M06)    
Force Measuring Equipment – 
Tension and Compression 1 lbf to 50 lbf 0.013 % Dead Weight 
 50 lbf to 250 lbf 0.0044 % + 0.0065 lbf  
 1 gf to 4 kgf 0.013 %  
    
TORQUE (20/M15) 
Torque – Measure 20 ozf-in to 600 lbf-ft 0.65 % Torque Calibrator 
Field calibrations available Note 4    
    
WEIGHING INSTRUMENTS (20/M16) 
Balances - Metric 2 kg 6 mg Class S Weights 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
Field calibrations available Note 4 1 kg 3 mg  


 500 g 1.4 mg  
 200 g 0.6 mg  
 100 g 0.3 mg  
 50 g 150 µg  
 20 g 88 µg  
 10 g 59 µg  
 5 g 40 µg  
 2 g 40 µg  
 1 g 40 µg  
    
Balances - Avoirdupois 1 lb to 400 lb 0.012 % NIST Class F Weights 


    
THERMODYNAMIC 


LABORATORY THERMOMETERS (20/T03) 
Temperature – Measuring 
Equipment 0°C to 100 °C 0.023 °C Hart 5628 w/Dry Block 
Field calibrations available Note 4    
    
Temperature – Measure -195°C to 0 °C 0.012 °C Hart 5628 
Field calibrations available Note 4 0°C to 420 °C 0.026 °C  
 420°C to 600 °C 0.036 °C  
    
PRESSURE (20/T05) 
Absolute Pressure – Source 
(Pneumatic) 0 psia to 25 psia 0.0019 psia Ruska 7250xi 
 25 psia to 500 psia 0.0065 % + 0.001 psia  
Gage Pressure – Source 
(Pneumatic) -15 psig to 25 psig 0.0017 psig Ruska 7250xi  
Field calibrations available Note 4 25 psig to 500 psig 0.0065 %  
    
Gage Pressure – Source 
(Hydraulic) 0 psig to 1500 psig 0.36 psi Fluke RPM4-E-DWT 
Field calibrations available Note 4 1500 psig to 15 000 psig 0.023 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
RADIATION THERMOMETRY (20/T06) 
Infrared Temperature – 
Measuring Equipment -15 to 0 C 0.79 °C Fluke Black Body 
 0 to 50 C 0.54 °C  
 50 to 100 C 0.67 °C  
 100 to 120 C 0.74 °C  
 120 to 200 C 0.95 °C  
 200 to 350 C 1.7 °C  
 350 to 500 C 2.2 °C  
    
THERMOCOUPLES (20/T08) 
Electrical Calibration of 
Thermocouple Devices    
Field calibrations available Note 4    


E -250 to -100 0.39 °C Fluke 5520A 
 -100 to -25 0.12 °C  
 -25 to 350  0.11 °C  
 350 to 650 0.12 °C  
 650 to 1000 0.16 °C  
    
J -210 to -100 0.21 °C  
 -100 to -30 0.13 °C  
 -30 to 150 0.11 °C  
 150 to 760 0.13 °C  
 760 to 1200 0.18 °C  
    
K -200 to -100 0.26 °C  
 -100 to 25 0.14 °C  
 -25 to 120 0.13 °C  
 120 to 1000 0.20 °C  
 1000 to 1372 0.31 °C  
    
T -250 to -150 0.49 °C  
 -150 to 0 0.19 °C  
 0 to 120 0.13 °C  
 120 to 400 0.11 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


R 0 to 250 0.44 °C  
 250 to 400 0.27 °C  
 400 to 1000  0.26 °C  
 1000 to 1767 0.31 °C  
    
S 0 to 250 0.37 °C  
 250 to 1000 0.28 °C  
 1000 to 1400 0.29 °C  
 1400 to 1767  0.36 °C  
    
N -200 to -100 0.31 °C  
 -100 to -25 0.17 °C  
 -25 to 120 0.15 °C  
 120 to 410 0.14 °C  
 410 to 1300 0.21 °C  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than  
k = 2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur 
when marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the 
uncertainty is given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 
 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.  
 
Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 
 
Note 7: See NIST Handbook 150 for further explanation of these notes. 
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Notes 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 


Note 9:  The stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 250 ps.  In the typical 
application of measuring rise time of an oscilloscope, this value is one of the contributing factors, but other factors are derived from 
the DUT.   
 
 








United States Department of Commerce 
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


NVLAP LAB CODE: 200886-0


Transcat - Portland
Portland, OR


is accredited by the National Voluntary Accreditation Program for specific services, 
listed on the Scope of Accreditation, for:


Calibration Laboratories


01/01/2015 - 12/31/2015
Effective Dates For the National Voluntary Laboratory Accreditation Program


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 
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 January 2009).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat - Portland 
14058 SW Milton Court 


Portland, OR 97224 
Mr. Marc Jaso 


Phone: 800-828-1470 x7617 Fax: 503-598-4545 
E-mail: mjaso@transcat.com 


URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. (20/A01) 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angles 0° to 75° 5.1 as Sine Plate w/Gage Blocks 
 90°  6.8 as Master Square 
    
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers  and Calipers – 
Outside, Inside, Depth 0.05 in to 8 in 15 µin + 3.0 µin/in Comparison to Gage Blocks 
Field calibrations available Note 4 8 in to 42 in 13 µin + 4.0 µin/in  
    
Anvil Flatness    
Field calibrations available Note 4 0 in to 1 in 4.7 µin Optical Flats 
    
Anvil Parallelism    
Field calibrations available Note 4 0 in to 1 in 6.1 µin Optical Parallel 
    
Length Measurement –  
Single Axis - Inside 0.24 in to 12 in 3 µin + 4.0 µin/in Horizontal Comparator 
    
Length Measurement –  
Single Axis – Outside 0.001 in to 10 in 3 µin + 4.0 µin/in Horizontal Comparator 


Transcat_Portland_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 
    
Height Measuring Equipment 0 in to 4 in 10 µin + 3 µin/in Comparison to Gage Blocks 
(Height Gages, Dial Gages, 4 in to 24 in 12 µin + 4 µin/in  
And Digital Indicators)    
    
Height Measure 0 in to 6 in 10 µin + 3 µin/in Gage Blocks with Amplifier 
(Master 1-2-3 Blocks, Caliper 6 in to 24 in 12 µin + 4 µin/in  
Masters, Parallels)    
    
Parallelism and Straightness 0 in to 12 in 20 μin Gage Amp & Surface Plate 
    
Dial Indicators 0 in to 0.1 in 4.5 µin Gage Blocks /Surface Plate 
Field calibrations available Note 4 0.1 in to 6 in 4 µin + 4L µin  
    
SURFACE TEXTURE (20/D12) 
Surface Plates Where D is the diagonal in inches of device under test. 
Field calibrations available Note 4 12 in to 168 in 20 µin + √D µin Optodyne LDDM 
    
Surface Plate Repeatability 0 to ±0.001 32 µin Supramess 
Field calibrations available Note 4    
    
SURVEYING RODS and TAPES (20/D13) 
Steel Rules 0 in to 12 in 320 µin Vision System 
    
THREADED PLUGS & RINGS (20/D14) 
Inner Pitch Diameter 0 in to 6 in 150 µin Comparison to Master Plugs 
    
Outer Pitch Diameter 0 in to 6 in 79µin + 1 µin/in Comparator w/ Thread Wires 
    
TWO DIMENSIONAL GAGES (20/D15) 
Linear Dimension –  
Two Axis (X-Y) 12 in x 12 in 320 µin Vision System 
 


Transcat_Portland_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
VOLTAGE/CURRENT CONVERTERS to 100 MHz (20/E01) 


Sine Wave Flatness 0 V to 3 V 10 Hz to 100 Hz 0.070 % 
Thermal Voltage 
Converters 


Field calibrations available Note 4  100 Hz to 300 kHz 0.071 %  
  300 kHz to 10 MHz 0.13 %  
  10 MHz to 20 MHz 0.21 %  
  20 MHz to 30 MHz 0.22 %  


  30 MHz to 50 MHz 0.48 %  
  50 MHz to 70 MHz 0.75 %  
  70 MHz to 80 MHz 0.89 %  
  80 MHz to 100 MHz 1.0 %  
     
AC RESISTORS  AND CURRENT (20/E02) 
AC Current – Measuring  0 µA to 220 µA 10 Hz to 20 Hz 0.026 % + 16 nA Fluke 5720A 
Equipment  20 Hz to 40 Hz 0.016 % + 10 nA  
Field calibrations available Note 4  40 Hz to 1 kHz 0.012 % + 8.2 nA  


  1 kHz to 5 kHz 0.029 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 66 nA  
     
 0.22 mA to 2.2 mA 10 Hz to 20 Hz 0.026 % + 41 nA  
  20 Hz to 40 Hz 0.016 % + 36 nA  
  40 Hz to 1 kHz 0.012 % + 36 nA  
  1 kHz to 5 kHz 0.020 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.66 µA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.026 % + 0.41 µA  
  20 Hz to 40 Hz 0.016 % + 0.36 µA  
  40 Hz to 1 kHz 0.012 % + 0.36 µA  
  1 kHz to 5 kHz 0.020 % + 0.56 µA  
  5 kHz to 10 kHz 0.11 % + 5.1 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.026 % + 4.1 µA  
  20 Hz to 40 Hz 0.016 % + 3.6 µA  


Transcat_Portland_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200886-0 
   
 
 


 2015-01-01 through 2015-12-31     
Effective dates For the National Institute of Standards and Technology


 
Page 4 of 19  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  40 Hz to 1 kHz 0.012 % + 2.6 µA  
  1 kHz to 5 kHz 0.020 % + 3.6 µA  
  5 kHz to 10 kHz 0.11 % + 10 μA  
     
 0.22 A to 2.2 A 20 Hz to 1 kHz 0.027 % + 36 μA  
  1 kHz to 5 kHz 0.046 % + 82 μA  
  5 kHz to 10 kHz 0.70 % + 160 μA  


 2.2 A to 11 A 40 Hz to 1 kHz 0.047 % + 0.17 mA 
Fluke 5720A with 
5725A 


  1 kHz to 5 kHz 0.097 % + 0.39 mA  
  5 kHz to 10 kHz 0.37 % + 0.77 mA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.093 % + 3.9 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 3.9 mA  
  1 kHz to 5 kHz 2.3 % + 3.9 mA  


 20 A to 100 A 10 Hz to 1 kHz 0.12% 
Ohm Labs Shunt 
with Current Source 


Extended Frequency 
Ranges 29 µA to 329.99 µA 10 kHz to 30 kHz 1.2 % + 3 µA Fluke 5520A 
Field calibrations available Note 4 330 µA to 3.299 mA 10 kHz to 30 kHz 0.78 % + 0.5 µA  
 3.3 mA to 32.99 mA 10 kHz to 30 kHz 0.31 % + 3 µA  


 29 mA to 329.99 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
Clamp-on Ammeter 
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.34 % + 35 mA 


Fluke 5520A with 
Wavetek Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 0.95 % + 66 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.38 % + 0.17 A  


  65 Hz to 440 Hz 1.2 % + 0.35 A  
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.66 % + 0.26 A 


Fluke 5520A with 
Wavetek Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 1.2 % + 0.29 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.68 % + 1.0 A  


  65 Hz to 440 Hz 1.4 % + 1.2 A  
     


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 30 nA Agilent 3458A opt 2 


Transcat_Portland_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


Field calibrations available Note 4  20 Hz to 45 Hz 0.17 % + 30 nA  
  45 Hz to 100 Hz 0.072 % + 30 nA  


  100 Hz to 5 kHz 0.072 % + 30 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 200 nA  
  20 Hz to 45 Hz 0.17 % + 200 nA  
  45 Hz to 100 Hz 0.071 % + 200 nA  
  100 Hz to 5 kHz 0.038 % + 200 nA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2 µA  
  20 Hz to 45 Hz 0.17 % + 2 µA  
  45 Hz to 100 Hz 0.071 % + 2 µA  
  100 Hz to 5 kHz 0.038 % + 2 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 20 µA  
  20 Hz to 45 Hz 0.17 % + 20 µA  
  45 Hz to 100 Hz 0.071 % + 20 µA  
  100 Hz to 5 kHz 0.038 % + 20 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 200 µA  
  20 Hz to 45 Hz 0.19 % + 200 µA  
  45 Hz to 100 Hz 0.097 % + 200 µA  
  100 Hz to 5 kHz 0.12 % + 200 µA  
     
 1 A to 3 A 10 Hz to 5 kHz 0.17% + 1.8 mA Fluke 8846A 
 3 A to 10 A 10 Hz to 5 kHz 0.18% + 6 mA  
     
 10 A to 100 A  10 Hz to 1 kHz 0.12% Ohm Labs Shunt 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE AND CURRENT (20/E05) 
DC Resistance – Measuring 
Equipment and Measure 0 Ω to 10 Ω 18 µΩ/Ω + 58 µΩ 


Agilent 3458A with Decade 
Resistor 


Field calibrations available Note 4 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  


 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 120 Ω  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    
DC Resistance – Measuring  0.33 mΩ 0.047 % DC Current Shunt 
Equipment 1 mΩ 0.037 %  
Field calibrations available Note 4 


10 mΩ 0.013 %  
 100 mΩ 0.012 %  
    


 10 MΩ to 100 MΩ 0.043 % Decade Resistor 
 100 MΩ to 1 GΩ 0.12 %  
 1 GΩ to 10 GΩ 0.24 %  
 10 GΩ to 100 GΩ 0.59 %  
 100 GΩ to 900 GΩ 0.77 %  
 1 TΩ 1.6 %  
DC Current – Measuring 
Equipment and Measure 0 µA to 100 µA 26 µA/A + 0.92 nA 


Agilent 3458A with Current 
Source 


Field calibrations available Note 4 100 µA to 1 mA 26 µA/A + 5.8 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  
 10 mA to 100 mA 43 µA/A + 0.58 µA  
 100 mA to 1 A 0.013 % + 12 µA  


 1 A to 10 A 0.013 % 
Guildline 9211 with Current 
Source 


 10 A to 100 A 0.048 %  
 100 A to 300 A 0.062 %  
    


Transcat_Portland_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200886-0 
   
 
 


 2015-01-01 through 2015-12-31     
Effective dates For the National Institute of Standards and Technology


 
Page 7 of 19  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
Clamp-on Ammeter Non-
Toroidal Type 20 A to 150 A  


Fluke 5520A with Wavetek 
Coil 


Field calibrations available Note 4 150 A to 1000 A 0.50 % + 0.14 A  
  0.52 % + 0.50 A  
    
DC VOLTAGE (20/E06) 
DC Voltage –Measuring 
Equipment and Measure 0 V to 100 mV 7.1 µV/V + 0.58 µV 


Agilent 3458A opt. 2 with 
Fluke 5720A 


Field calibrations available Note 4 100 mV to 10 V 5.1 µV/V + 0.58 µV  
 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 0.12 mV  
 500 V to 800 V 16 µV/V + 0.12 mV  
 800 V to 1 kV 21 µV/V + 0.12 mV  
    
DC Voltage – Measure > 1 kV to 2 kV 0.05 % + 0.4 V Vitrek 4600A 
Field calibrations available Note 4 2 kV to 20 kV 0.05 % + 4V  
    
 20 kV to 100 kV 0.42 % Ross HV Divider w/3458A 
DC Voltage – Measuring 
Equipment 0 V to 0.22 V 10 μV/V + 0.71 μV Fluke 5720A 
Field calibrations available Note 4 0.22 V to 2.2 V 5.1 μV/V + 0.71 μV  
 2.2 V to 11 V 3.7 μV/V + 2.6 μV  
 11 V to 22 V 3.8 μV/V + 4.1 μV  
 22 V to 220 V 5.1 μV/V + 41 μV  
 220 V to 1.1 kV 7.0 µV/V + 0.41 mV Fluke 5720A with 5725A 
 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF AC VOLTAGE (20/E09) 
AC Voltage – Measure 0 to 1 mV 100 kHz to 1MHz 1.8 % + 2.4 µV R&S URE3 
  1 MHz to 3 MHz 3.5  % + 2.4 µV  
  3 MHz to 10 MHz 9.3 % + 2.4 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  10 MHz to 20 MHz 23 % + 2.4 µV  
     
 1 mV to 3 mV 100 kHz to 1MHz 0.97 % + 2 µV  
  1 MHz to 3 MHz 3.5 % + 2 µV  
  3 MHz to 10 MHz 9.3 % + 2 µV  
  10 MHz to 20 MHz 23 % + 2 µV  
     
 3 mV to 100 mV 100 kHz to 1MHz 0.91 % + 3 µV  
  1 MHz to 3 MHz 1.8 % + 3 µV  
  3 MHz to 10 MHz 2.9 % + 3 µV  
  10 MHz to 20 MHz 7.0 % + 3 µV  
  20 MHz to 30 MHZ 14 % + 3 µV  
     
AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 μV Agilent 3458A opt 2 
Field calibrations available Note 4  40 Hz to 1 kHz 0.028 % + 1.2 μV  


  1 kHz to 20 kHz 0.038 % + 1.2 μV  
  20 kHz to 50 kHz 0.15 % + 1.2 μV  
  50 kHz to 100 kHz 0.59 % + 1.2 μV  
  100 kHz to 300 kHz 4.6 % + 2.3 μV  
  300 kHz to 1 MHz 1.5 % + 5.8 μV  
  1 MHz to 4 MHz 8.1 % + 8.1 μV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 μV  
  40 Hz to 1 kHz 0.0094 % + 2.3 μV  
  1 kHz to 20 kHz 0.017 % + 2.3 μV  
  20 kHz to 50 kHz 0.037 % + 2.3 μV  
  50 kHz to 100 kHz 0.093 % + 2.3 μV  
  100 kHz to 300 kHz 0.36 % + 12 μV  
  300 kHz to 1 MHz 1.2 % + 12 μV  
  1 MHz to 2 MHz 1.9 % + 12 μV  
  2 MHz to 4 MHz 4.7 % + 81 μV  
  4 MHz to 8 MHz 4.7 % + 92 μV  
  8 MHz to 10 MHz 17 % + 120 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV  
  40 Hz to 1 kHz 0.0094 % + 23 μV  
  1 kHz to 20 kHz 0.017 % + 23 μV  
  20 kHz to 50 kHz 0.036 % + 23 μV  
  50 kHz to 100 kHz 0.093 % + 23 μV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  
  300 kHz to 1 MHz 1.2 % + 0.12 mV  
  1 MHz to 2 MHz 1.9 % + 0.12 mV  
  2 MHz to 4 MHz 4.7 % + 0.81 mV  
  4 MHz to 8 MHz 4.7 % + 0.92 mV  
  8 MHz to 10 MHz 17 % + 1.2 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.015 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
  1 MHz to 2 MHz 1.8 % + 1.2 mV  
  2 MHz to 4 MHz 4.7 % + 8.1 mV  
  4 MHz to 8 MHz 4.7 % + 9.2 mV  
  8 MHz to 10 MHz 17 % + 12 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.35 % + 23 mV  
     


 700 V to 2 kV 20 Hz to 100 Hz 0.1 % + 2 V Vitrek 4600A 
  100 Hz to 400 Hz 0.47 % + 4 V  


 2 kV to 20 kV 20Hz to 100 Hz 0.25 % + 20 V  


 20 kV to 60 kV 60 Hz 1.5 % 
Ross HV Divider 
w/Fluke 87 


AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.036 % + 4.1 μV Fluke 5720A 
Field calibrations available Note 4  20 Hz to 40 Hz 0.033 % + 4.1 μV  


  40 Hz to 20 kHz 0.033 % + 4.1 μV  
  20 kHz to 50 kHz 0.033 % + 4.1 μV  
  50 kHz to 100 kHz 0.057 % + 5.1 μV  
  100 kHz to 300 kHz 0.13 % + 10 μV  
  300 kHz to 500 kHz 0.2 % + 20 μV  
  500 kHz to 1 MHz 0.31 % + 20 μV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.037 % + 4.1 μV  
  20 Hz to 40 Hz 0.026 % + 4.1 μV  
  40 Hz to 20 kHz 0.0099 % + 4.1 μV  
  20 kHz to 50 kHz 0.024 % + 4.1 μV  
  50 kHz to 100 kHz 0.053 % + 5.1 μV  
  100 kHz to 300 kHz 0.11 % + 10 μV  
  300 kHz to 500 kHz 0.14 % + 20 μV  
  500 kHz to 1 MHz 0.28 % + 20 μV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.025 % + 12 μV  
  20 Hz to 40 Hz 0.0093 % + 7.1 μV  
  40 Hz to 20 kHz 0.0082 % + 7.1 μV  
  20 kHz to 50 kHz 0.021 % + 7.1 μV  
  50 kHz to 100 kHz 0.047 % + 17 μV  
  100 kHz to 300 kHz 0.092 % + 20 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  300 kHz to 500 kHz 0.14 % + 26 μV  
  500 kHz to 1 MHz 0.28 % + 46 μV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.025 % + 41 μV  
  20 Hz to 40 Hz 0.0093 % + 15 μV  
  40 Hz to 20 kHz 0.0046 % + 8.2 μV  
  20 kHz to 50 kHz 0.0077 % + 10 μV  
  50 kHz to 100 kHz 0.011 % + 31 μV  
  100 kHz to 300 kHz 0.043 % + 82 μV  
  300 kHz to 500 kHz 0.10 % + 200 μV  
  500 kHz to 1 MHz 0.17 % + 0.31 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.025 % + 0.41 mV  
  20 Hz to 40 Hz 0.0092 % + 0.15 mV  
  40 Hz to 20 kHz 0.0046 % + 51 μV  
  20 kHz to 50 kHz 0.0078 % + 0.10 mV  
  50 kHz to 100 kHz 0.010 % + 0.20 mV  
  100 kHz to 300 kHz 0.028 % + 0.61 mV  
  300 kHz to 500 kHz 0.10 % + 2.0 mV  
  500 kHz to 1 MHz 0.15 % + 3.3 mV  
     
 22 V to 220 V 10 Hz to 20 Hz 0.025 % + 4.1 mV  
  20 Hz to 40 Hz 0.0092 % + 1.5 mV  
  40 Hz to 20 kHz 0.0053 % + 0.61 mV  
  20 kHz to 50 kHz 0.0082 % + 1.0 mV  
  50 kHz to 100 kHz 0.015 % + 2.5 mV  
     
 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV Fluke 5720A/5725A 
  50 kHz to 100 kHz 0.24 % + 46 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4.1 mV  
  1 kHz to 20 kHz 0.017 % + 6.1 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF CAPACITANCE (20/E10) 
Capacitance – Measuring 
Equipment 0.19 nF to 1.1 nF 10 Hz to 10 kHz 


 
0.39 % + 7.8 pF Fluke 5520A 


Field calibrations available Note 4 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 7.8 pF  
 3.3 nF to 11 nF 10 Hz to 1 kHz 0.20 % + 7.8 pF  


 11 nF to 110 nF 10 Hz to 1 kHz 0.20 % + 78 pF  
 110 nF to 330 nF 10 Hz to 1 kHz 0.20 % + 0.23 nF  
 330 nF to 1.1 µF 10 Hz to 600 Hz 0.20 % + 0.78 nF  
 1.1 µF to 3.3 µF 10 Hz to 300 Hz 0.20 % + 2.3 nF  
 3.3 µF to 11 µF 10 Hz to 150 Hz 0.20 % + 7.8 nF  
 11 µF to 33 µF 10 Hz to 120 Hz 0.31 % + 23 nF  
 33 µF to 110 µF 10 Hz to 80 Hz 0.35 % + 78 nF  
 110 µF to 330 µF DC to 50 Hz 0.35 % + 0.23 μF  
 330 µF mF to 1.1 mF DC to 20 Hz 0.35 % + 0.78 μF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 μF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 23 μF  
 33 mF to 110 mF DC to 0.2 Hz 0.86 % + 78 μF  
     


LF POWER/ENERGY (20/E12) 
Power – Measuring 
Equipment     


DC Power     
0.33 mA to 3.3 mA 11 µW to 3.4 W DC 0.024 % Fluke 5520A 
3.3 mA to 33 mA 0.11W to 34 W  0.012 %  
33 mA to 330 mA 1.1 mW to 340 W  0.0093 %  
330 mA to 1.1 A 11 mW to 3.4 kW  0.026 %  
1.1 A to 3 A 36 mW to 3.1 kW  0.033 %  
3 to 11 A 0.99 W to 11 kW  0.064 %  


     
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 9.2 W 45 Hz to 65 Hz 0.089 %  
9 mA to 33 mA 3 mW to  34W  0.061 %  
33 mA to 90 mA 1.1 mW to 92 W  0.089 %  
90 mA to 330 mA 3.0 mW to  340W  0.061 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


0.33 A to 1.1 A 11 mW to 1.1 kW  0.071 %  
1.1 A to 3.0 A 36 mW to 3.1 kW  0.064 %  
3.0 A to 5.4 A 99 mW to 5.5 kW  0.11 %  
5.4 A to 11 A 180 mW to 11 kW  0.084 %  
11 A to 15 A 360 mW to 15 kW 45 Hz to 100 Hz 0.14 %  
11 A to 15 A 360 mW to 15 kW 100 Hz to 1 kHz 0.16%  
15 A to 20.5 A 500 mW to 21 kW 45 Hz to 100 Hz 0.13 %  
15 A to 20.5 A 500 mW to 21 kW 100 Hz to 1 kHz 0.13 %  


     
PHASE METERS (20/E15) 
LF Phase – Measuring 
Equipment     
Field calibrations available Note 4 0° to 90° 10 Hz to 65 Hz 0.11° Fluke 5520A 


  65 Hz to 500 Hz 0.20°  
  500 Hz to 1 kHz 0.39°  


  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  


 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Frequency – Measuring 
Equipment and Measure Note 9    


In – Lab  10 MHz 4.1 x 10-12 Hz 58503A GPS Receiver 
    
Field Service Note 4 10 MHz 2.1 x 10-7 Hz HP 53131A (010) Counter 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
OSCILLATOR CHARACTERIZATION (20/F03) 
Total Harmonic Distortion 
( 0 dB to – 100 dB) 20 Hz to 20 kHz 1.2 dB HP 8903B 
 20 kHz to 100 kHz 2.3 dB  
    
Harmonic Distortion 100 kHz to 100 MHz 1.7 dB Agilent 8592L 
    
Total Harmonic Distortion    
5 Hz to 600 kHz    
Field calibrations available Note 4    


Input Voltage Range < 30 V   Agilent 334A 
100 % to 0.3 % 10 Hz to 1 MHz 3 %  


 1 MHz to 3 MHz 6 %  
    


0.1 % 10 Hz to 20 Hz 12 %  
 20 Hz to 30 Hz 6 %  
 30 Hz to 300 kHz 3 %  
 300 kHz to 500 kHz 6 %  
 500 kHz to 1.2 MHz 12 %  


Input Voltage Range > 30 V    
100 % to 0.3 % 10 Hz to 300 kHz 3 %  


 300 kHz to 500 kHz 6 %  
 500 kHz to 3 MHz 12 %  
    


0.1 % 20 Hz to 30 Hz 12 %  
 30 Hz to 300 kHz 3 %  
 300 kHz to 500 kHz 6 %  
 500 kHz to 1.2 MHz 12 %  
    


PULSE WAVEFORM (20/F04) 
Rise time - Measuring 
Equipment ≥ 300 ps 2.1 % Fluke 5520A SC1100 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


MECHANICAL 
FORCE (20/M06) 
Force Measuring Equipment 10 gf to 100 gf 0.04 % ASTM Class 2 Weights 
    
 0.2 lbf to 500 lbf 0.025 % + 0.001 lbf NIST Class F Weights 
    
 > 500 lbf to 1000 lbf 0.58 lbf Load Cell 
    
MASS DETERMINATION (20/M08) 
Mass Measure 1 g to 1 kg 18 mg Mettler PR5003 DR 
 1 kg to 5.1 kg 180 mg  
    
TORQUE (20/M15) 
Torque – Measure 15 ozf-in to 200 ozf-in 0.44 % + 0.3 ozf-in Torque calibrator 
Field calibrations available Note 4 1.0 lbf-ft to 12.5 lbf-ft 0.44 %  


 12.5 lbf-ft to 600 lbf-ft 0.34 %  
 600 lfb-ft to 2000 lbf-ft 1.3 %  


Torque – Measuring    
Equipment 15 ozf-in to 80 ozf-in 0.058 % Torque Wheels with Weight 
Field calibrations available Note 4 0.42 lbf-ft to 50 lbf-ft 0.058 %  
    


 > 50 lbf-ft to 2000 lbf-ft 0.058 % Torque Arm with Weight 
    
WEIGHING INSTRUMENTS (20/M16) 
Mass – Measuring Equipment 5 kg 14 mg ASTM Class 1 Weights 
Field calibrations available Note 4 2 kg 5.9 mg  


 1 kg 3.1 mg  
 500 g 1.8 mg  
 300 g 1.5 mg  
 200 g 0.31 mg  
 100 g 0.14 mg  
 50 g 0.09 mg  
 30 g 0.09 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 20 g 59 µg  
 10 g 41 µg  
 5 g 41 µg  
 3 g 41 µg  
 2 g 41 µg  
 1 g 41 µg  
 500 mg 17 µg  
 200 mg 17 µg  
 100 mg 17 µg  
 50 mg 17 µg  
 20 mg 17 µg  
 10 mg 17 µg  
 5 mg 17 µg  
 2 mg 17 µg  
 1 mg 17 µg  
    
Avoirdupois 50 lb 2.3 g NIST Class F Weights 
Field calibrations available Note 4 30 lb 1.4 g  
 20 lb 0.91 g  
 10 lb 0.45 g  
 5 lb 0.23 g  
 3 lb 0.14 g  
 2 lb 91 mg  
 1 lb 45 mg  
    


ELECTROMAGNETICS – RF/MICROWAVE
RF/MICROWAVE POWER (20/R17) 
Bandwidth 50 kHz to 100 MHz 1.7 % + 100 µV Fluke 5520A SC1100 
Field calibrations available Note 4 100 MHz to 300 MHz 2.2 % + 100 µV  
 300 MHz to 600 MHz 4.1 % + 100 µV  
 600 MHz to 1.1 GHz 5.1 % +  100 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


THERMODYNAMIC 
HUMIDITY (20/T02)  
Relative Humidity 10 % RH to 95 % RH 0.50 % RH Thunder Scientific 2500 
    
LABORATORY THERMOMETERS, DIGITAL AND ANALOG (20/T03)  
Temperature – Measuring  -20 °C to 120 °C 0.028 °C Liquid Bath with RTD 
Equipment 120 °C to 600 °C 0.13 °C Dry Block Calibrator 
    
Temperature – Measure -195 °C to 660 °C 0.021 °C  
    
PRESSURE (20/T05) 
Pneumatic    


Absolute Pressure Source  0 psi to 30 psi 0.0024 psi DHI RPM 4 
 30 psi to 1000 psi 0.0066 % + 0.00048 psi  
    
Gage Pressure Source  0 psi to 0.072 psi 43 µpsi Micro tektor 
Field calibrations available Note 4 0.14 psi to 25 psi 0.017 % + 44 µpsi Ametek RK-1100 WC 
 -15 psi to 30 psi 0.0021 psig DHI RPM 4 


 30 psi to 1000 psi 0.0066 % + 0.0001 psig  
Hydraulic    


Gage Pressure Source  5 psi to 1500 psi 0.0080 % Ametek T-150 
Field calibrations available Note 4 1500 psi to 15 000 psi 0.0080 %  


    
RADIATION THERMOMETRY (20/T06)  
Infrared Temperature – 
Measuring Equipment -15 °C to 0 °C 0.98 °C Hart Black Body 
 0 °C to 50 °C 0.67 °C  
 50 °C to 100 °C 0.71 °C  
 100 °C to 120 °C 0.77 °C  
 120 °C to 200 °C 1.0 °C  
 200 °C to 350 °C 1.7 °C  
 350 °C to 500 °C 2.3 °C  
 500 °C to 1000 °C 4.8 °C Omega Black Body 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
TEMPERATURE INDICATORS (20/T08)  
Electrical Substitution 


TYPE   
Thermocouple Half 
Junctions 


J -210 °C to 1200 °C 0.10 °C  
K -270 °C to 1372 °C 0.10 °C  
T -270 °C to 400 °C 0.10 °C  
E -270 °C to 1000 °C 0.10 °C  
    


R 0 °C to 250 °C 0.45 °C Fluke 5520A 
 250 °C to 400 °C 0.29 °C  
 400 °C to 1000 °C 0.27 °C  
 1000 °C to 1767 °C 0.32 °C  
    


S 0 °C to 250 °C 0.38 °C  
 250 °C to 400 °C 0.29 °C  
 400 °C to 1000 °C 0.30 °C  
 1000 °C to 1767 °C 0.37 °C  
    


B 600 °C to 800 0.35 °C  
 800 °C to 1000 0.29 °C  
 1000 °C to 1550 0.26 °C  
 1550 °C to 1820 0.28 °C  


    
N -200 °C to -100 °C 0.31 °C  


 -100 °C to -25 °C 0.17 °C  
 -25 °C to 120 °C 0.15 °C  
 120 °C to 410 °C 0.14 °C  
 410 °C to 1300 °C 0.21 °C  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 


Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than k = 
2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.  


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 
Note 7: See NIST Handbook 150 for further explanation of these notes. 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 


Note 9: Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise and gating errors. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat - Rochester 
35 Vantage Point Drive 
Rochester, NY 142624 


Mr. Dusty Tank 
Phone: 585-352-9720 Fax: 800-395-0543 


E-mail: ftank@transcat.com 
URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 
This laboratory is compliant to ANSI/NCSL Z540-1-1994; 


Part 1. ( 20/A01) 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,9 Remarks 


DIMENSIONAL 
ANGULAR (20/D01) 
Angle Measuring Equipment 0º to 89º 4.4” Angle Blocks 
 90º 1.1” Granite Square 
    
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers & Calipers – 
Outside, Inside, Depth 0 in to 0.4 in 9.1 µin + 0.7 µin/in Comparison to Gage Blocks 
Field calibrations Available Note 4 0.4 in to 1 in 8.7 µin + 1.5 µin/in  
 1 in to 4 in 5.7 µin + 4.3 µin/in  
 4 in to 15 in 12 µin + 4.6 µin/in  
 15 in to 24 in 17 µin + 4.4 µin/in  
    
    
Anvil Flatness    
Field calibrations Available Note 4 0 in to 4 in 5.0 µin Optical Flats 


    
Anvil Parallelism    
Field calibrations Available Note 4 0 in to 1 in 6.6 µin Optical Parallels 
    
Digital & Dial Indicators    
Field calibrations Available Note 4 0 in to 6 in 6.3 µin + 3.2 µin/in Gage Blocks/ Surface Plate 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,9 Remarks 
Single Axis – Outside 0 in to 1 in 3.9 µin + 0.5 µin/in P & W Labmaster 
 1 in to 2 in 2.9 µin + 1.5 µin/in  
 2 in to 6 in 1.0 µin + 2.5 µin/in  
 6 in to 12 in 4.5 µin + 1.9 µin/in  
 12 in to 24 in 53 µin + 3.0  µin/in P & W U304393 
    
Single Axis – Inside 0.06 in to 2 in 6.2 µin to 2.0 µin/in P & W Labmaster 
 2 in to 6 in 6.9 µin + 1.5 µin/in  
 6 in to 12 in 24 µin + 1.1 µin/in  
    
Height Measuring Equipment 0 in to 4 in 26 µin + 0.5 µin/in Comparison to Gage Blocks 
Field calibrations Available Note 4 4 in to 24 in 16 µin + 3 µin/in  
    
Height Measure 0 in to 12 in 28 µin + 3.2 µin/in Gage Blocks & Amplifier 
    
Squareness 
 


0 in to 18 in 
 


5.9 µin/in 
 


Comparison to Master 
Square 


Length Measuring Equipment 
– Linear Displacement 0 ft to 12 ft 1.0 µin + 2.1 µin/in Laser Interferometer 
    
Optical Comparator    


Length 0 in to 6 in 212 µin + 19 µin/in Calibration Grids 
    
Squareness 0.04 in to 0.5 in 245.8 µin + 1.5 µin/in  
 0.5 in to 1 in 244.8 µin + 3.5 µin/in  


Magnification 10X to 50X 240 µin + 21 µin/in 
Magnification  Checker 
Scale 


    
MEASURING WIRES (20/D07) 
Thread Wires 2 TPI to 120 TPI 13 µin P & W Labmaster 
    
SPHERICAL DIAMETER; PLUG/RING GAGES (20/D11) 
Plug Gage – Outer Diameter 0 in to 6 in 7.4 µin + 1.3 µin/in P & W Labmaster 
    
Plain Rings – Inner Diameter 0 in to 2 in 6.2 µin + 2.0 µin/in P & W Labmaster 
 2 in to 6 in 6.9 µin + 1.5 µin/in  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,9 Remarks 
 6 in to 12 in 23 µin + 1.2 µin/in  
    
SURVEYING RODS AND TAPES (20/D13) 
Tapes and Rulers 0 ft to 6 ft 400 µin + 2 µin/in Accu-Gage 
 6 ft to 12 ft 400 µin + 7 µin/in  
 12 ft to 100 ft 400 µin + 6 µin/in  
    
THREADED PLUG & RING GAGES (20/D14) 
Thread Plug    


Pitch Diameter 0 in to 7 in 79 µin Labmaster with thread wires 
Major Diameter 0 in to 7 in 7.4 µin + 1.3 µin/in  
    


Tapered Thread Plug    
Pitch Diameter 0 in to 3 in 90 µin Labmaster with thread wires 
Standoff 0 in to 1 in 31 µin Gage Blocks & Amplifier 
    


Ring    


Inner Pitch Diameter 0 in to 2 in 79 µin 
Uncertainty derived from 
Master Plugs. 


    
Two Dimensional Gages (20/D15) 
Two Axis (X-Y) 0.00005 in to 1 in 84 µin Starrett Galileo 
 1 in to 2 in 90 µin  
 2 in to 3 in 96 µin  
 3 in to 4 in 0.0001 in  
 4 in to 5 in 0.00011 in  
 5 in to 6 in 0.00012 in  
 6 in to 9 in 0.00014 in  
 9 in to 12 in 0.00016 in  
    
Z Axis 0.1 in to 1 in  0.00015 in  
 1 in to 2 in 0.00015 in  
 2 in to 4 in 0.00016 in  
 4 in to 5 in 0.00017 in  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC/DC Difference (to 100 MHz) (20/E01) 


Sinewave Flatness 0 V to 3 V 10 Hz to 1 MHz 0.06 % 
Thermal 
Converter/HP3458A 


Field calibrations Available Note 4  1 MHz to 10 MHz 0.10 %  
  10 MHz to 30 MHz  0.18 %   


  30 MHz to 50 MHz  0.41 %   
  50 MHz to 80 MHz  0.71 %   
  80 MHz to 100 MHz  0.84 %   
     
AC RESISTORS and CURRENT (20/E02) 
ACI Measuring Equipment 0 µA to 220 µA 10 Hz to 20 Hz 0.031 % + 16 nA Fluke 5700 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  
  40 Hz to 1 kHz 0.015 % + 8.0 nA  


  1 kHz to 5 kHz 0.030 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     


 220 µA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz to 1 kHz 0.014 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.65 µA  
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 µA  
  20 Hz to 40 Hz 0.019 % + 0.35 µA  
  40 Hz to 1 kHz 0.014 % + 0.35 µA  
  1 kHz to 5 kHz 0.021 % + 0.55 µA  
  5 kHz to 10 kHz 0.11 % + 5.0 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4.0 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz to 1 kHz 0.014 % + 2.5µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 220 mA to 2.2 A 0.02 kHz to 1 kHz 0.027 % + 35 µA  
  1 kHz to 5 kHz 0.046 % + 80 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  5 kHz to 10 kHz 0.70 % + 0.16 mA  


 2.2 A to 11 A 0.04 kHz to 1 kHz 0.048 % + 0.17 mA 
Fluke 5700A/EP 
w/5725A 


  1 kHz to 5 kHz 0.096 % + 0.38 mA  
  5 kHz to 10 kHz 0.36 % + 0.75 mA  
     
     
 11 A to 20.5 A 10 Hz to 100 Hz 0.097 % + 3.9 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 3.9 mA  
  1 kHz to 5 kHz 2.3 % + 3.9 mA  


 20.5 A to 40 A 10 Hz to 100 Hz 0.14 % + 11mA 
2 Fluke 5520As in 
Parallel  


  100 Hz to 1 kHz 0.17 % + 11mA  
  1 kHz to 5 kHz 3.3 % + 11 mA  
     


Extended Frequency Ranges 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.31 µA Fluke 5520A 
Field calibrations Available Note 4 330 µA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 µA  


 3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 3.1 µA  
 33 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  


Clamp-on Ammeter 
Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 0.026 A 


Fluke 5520A 
w/5500A/Coil 


Field calibrations Available Note 4 20 A to 150 A 65 Hz to 440 Hz 0.83 % + 0.047 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.1 % + 0.22 A  
     
Clamp-on Ammeter 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A Fluke 5520A  
Non-Toroidal Type 20 A to 150 A 65 Hz to 440 Hz 1.0 % + 0.25 A w/5500A/Coil 
Field calibrations Available Note 4 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.90 A  
 150 A to 1000 A 65 Hz to 440 Hz 1.3 % + 0.92 A  
     
AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA Agilent 3458A opt 002  
Field calibrations Available Note 4  20 Hz to 45 Hz 0.18 % + 35 nA  
  45 Hz to 100 Hz 0.072 % + 35 nA  
  100 Hz to 1 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 0.23 µA  







 


National Voluntary 
Laboratory Accreditation Program 


 
 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200914-0 
  Scope Revised:  2015-05-26 
 


 2014-10-01 through 2015-09-30       
Effective dates For the National Institute of Standards and Technology   


 
Page 6 of 23  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  20 Hz to 45 Hz 0.17 % + 0.23 µA  
  45 Hz to 100 Hz 0.071 % + 0.23 µA  
  0.1 kHz to 5 kHz 0.038 % +0.23 µA  
     


 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 µA  
  20 Hz to 45 Hz 0.17 % + 2.3 µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  


  100 Hz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.070 % + 23 µA  
  100 Hz to 5 kHz 0.037 % + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 0.23 mA  
  20 Hz to 45 Hz 0.19 % + 0.23 mA  
  45 Hz to 100 Hz 0.097 % + 0.23 mA  
  100 Hz to 5 kHz 0.12 % + 0.23 mA  
     
 1 A to 20 A 0.05 kHz to 5 kHz 0.10 % + 0.02 A Valhalla 2575A 
 20 A to 100 A 0.05 kHz to 5 kHz 0.11 % + 0.1 A  
     


Impedance – Measure 0 Ω to 100 kΩ 1 kHz 0.06 % + 0.11 mΩ Quadtech 7600 
Field calibrations Available Note 4 0 Ω to 100 kΩ 10 Hz to 1 MHz 2.3 % + 0.11 mΩ  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE (20/E05) 
Measuring Equipment and 0 Ω to 10 Ω 18 µΩ/Ω + 58 µΩ HP3458A w/Decade Resistor 
Measure 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
Field calibrations Available Note 4 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  
 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 1 MΩ to 10 MΩ 62 µΩ/Ω + 0.12 kΩ  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    
Measuring Equipment 1 mΩ 0.05 % L & N Shunt 
Field calibrations Available Note 4 10 mΩ 0.01 % Guildline 9200 


 100 mΩ 0.01 %  
 1 GΩ 0.58 % Biddle Megadek 
 10 GΩ 1.2 %  
    


Applied Voltage: 100 GΩ 1.8 %  
500 V to 5 kV 1 TΩ  0.60 % IET Standard Resistor 
5 kV 10 TΩ  1.0 %  
2.5 kV 10 TΩ  1.0 %  
1 kV 10 TΩ  1.5 %  
500 V 10 TΩ 0.86 %  
    


DC Current – Measuring 
Equipment 0 mA to 0.22 mA 36 µA/A + 6.0 nA Fluke 5700A/EP 
Field calibrations Available Note 4 0.22 mA to 2.2 mA 36 µA/A + 7.0 nA  
 2.2 mA to 22 mA 35 µA/A + 40 nA  
 22 mA to 220 mA 48 µA/A + 0.7 µA  
 220 mA to 2.2 A 0.02 % + 12 µA  
 2.2 A to 11 A 0.04 % + 0.48 mA Fluke 5700A/EP w/5725A 
 11 A to 100 A 0.047 % L&N 4360 Shunt w/source 
    
DC Current – Measure  0 to 100 µA 26 µA/A + 0.9 nA Agilent 3458A Opt 002 
Field calibrations Available Note 4 100 µA to 1 mA 26 µA/A + 5.8 nA  
 1 mA to 10 mA 26 µA/A + 58 nA  
 10 mA to 100 mA 43 µA/A + 0.58 µA  
 100 mA to 1 A 0.013 % + 10 µA  
 1 A to 10 A 0.047 % L&N 4361 Shunt 
 10 A to 100 A 0.047 % L&N 4360 Shunt 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
Clamp-on Ammeter 
Non-Toroidal Type 20 A to 150 A 0.51 % + 0.14 A Fluke 5520A w/ 5500A/Coil 
Field calibrations Available Note 4 150 A to 1000 A 0.52 % + 0.5 A  
    
 DC VOLTAGE (20/E06) 
Measure 0 mV to 100 mV 7.1 µV/V + 0.58 µV 3458A Opt 002 
Field calibrations Available Note 4 100 mV to 1 V 5.0 µV/V + 0.58 µV  


 1 V to 10 V 5.1 µV/V + 0.58 µV  
 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 0.12 mV  
 500 V to 800 V 16 µV/V + 0.12 mV  
 800 V to 1 kV 21 µV/V + 0.12 mV  
    
 1 kV to 10 kV 0.049 % + 0.62 V Vitrek 4700A 
 10 kV to 20 kV 0.08 % + 0.35 V 4700A w/HVP-35 
 20 kV to 35 kV 0.14 % + 1 V  
 15 kV to 30 kV 0.065 % + 1 V 4700A w/HVL-70 
 30 kV to 45 kV 0.09 % + 3 V  
 45 kV to 70 kV 0.17 % + 1 V   
 25 kV to 100 kV 0.11 % + 0.5 V 4700A w/HVL-100 
    
Measuring Equipment    
Field calibrations Available Note 4 0 V to 0.22 V 8.5 µV/V + 0.4 µV Fluke 5700A/EP 


 0.22 V to 2.2 V 5.1 µV/V + 0.7 µV  
 2.2 V to 11 V 4.0 µV/V + 2.5 µV  
 11 V to 22 V 3.9 µV/V + 4 µV  
 22 V to 220 V 6.2 µV/V + 40 µV  
 220 V to 1100 V 7.6 µV/V + 0.40 mV Fluke 5700A/EP w/5725A 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
LF AC VOLTAGE (20/E09) 
AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 µV Agilent 3458A/002 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


Field calibrations Available Note 4  40 Hz to 1 kHz 0.028 % + 1.2 µV  
  1 kHz to 20 kHz 0.038 % + 1.2 µV  


  20 kHz to 50 kHz 0.15 % + 1.2 µV  
  50 kHz to 100 kHz 0.59 % + 1.2 µV  
  100 kHz to 300 kHz 4.6 % + 2.3 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 µV  
  40 Hz to 1 kHz 0.0095 % + 2.3 µV  


  1 kHz to 20 kHz 0.017 % + 2.3 µV  
  20 kHz to 50 kHz 0.037 % + 2.3 µV  
  50 kHz to 100 kHz 0.093 % + 2.3 µV  
  100 kHz to 300 kHz 0.36 % + 12 µV  
  300 kHz to 1 MHz 1.2 % + 12 µV  


     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 µV  


  40 Hz to 1 kHz 0.0095 % + 23 µV  
  1 kHz to 20 kHz 0.017 % + 23 µV  
  20 kHz to 50 kHz 0.036 % + 23 µV  
  50 kHz to 100 kHz 0.093 % + 23 µV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  
  300 kHz to 1 MHz 1.2 % + 0.12 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 700 V to 10 kV 60 Hz 0.17 % + 0.16 V Vitrek 4700A 
 10 kV to 20 kV 60 Hz  0.17 % + 0.6 V 4700A w/HVP-35 
 20 kV to 35 kV 60 Hz 0.23 % + 3.5 V  
 12.5 kV to 25 kV 60 Hz 0.15 % + 1.4 V 4700A w/HVL-70 
 25 kV to 37.5 kV 60 Hz 0.16 % + 2.8 V  
 37.5 kV to 50 kV 60 Hz 0.20 % + 0.2 V  


 25 kV to 75 kV 60 Hz 0.19 % + 3.5 V 
4700A w/ HVL-
100 


     
 0 mV to 1 mV 100 kHz to 1 MHz 2.0 % + 2.4 μV R&S URE3 
  1 MHz to 3 MHz 3.8 % + 2.4 μV  
  3 MHz to 10 MHz 10 % + 2.4 μV  
  10 MHz to 20 MHz 25 % + 2.4 μV  
     
 1 mV to 3 mV 100 kHz to 1 MHz 1.0% + 2 µV  
  1 MHz to 3 MHz 3.8 % + 2 μV  
  3 MHz to 10 MHz 11 % + 2 μV  
  10 MHz to 20 MHz 25 % + 2 μV  
     
 3 mV to 100 mV 100 kHz to 1 MHz 0.98 % + 3 μV  
  1 MHz to 3 MHz 1.9 % + 3 μV  
  3 MHz to 10 MHz 3.2 % + 3 μV  
  10 MHz to 20 MHz 7.6 % + 3 μV  
  20 MHz to 30 MHz 16 % + 3 μV  


AC Voltage Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4.0 µV 5700A/EP 
Field calibrations Available Note 4  20 Hz to 40 Hz 0.10 % + 4.0 µV  
  40 Hz to 20 kHz 0.077 % + 4.0 µV  


  20 kHz to 50 kHz 0.13 % + 4.0 µV  
  50 kHz to 100 kHz 0.17 % + 5 µV  
  100 kHz to 300 kHz 0.33 % + 10 µV  
  300 kHz to 500 kHz 0.47 % + 20 µV  
  500 kHz to 1 MHz 0.58 % + 20 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 2.2 mV to 22 mV 10 Hz to 20 Hz 0.042 % + 4.0 µV  
  20 Hz to 40 Hz 0.030 % + 4.0 µV  
  40 Hz to 20 kHz 0.014 % + 4.0 µV  
  20 kHz to 50 kHz 0.030 % + 4.0 µV  
  50 kHz to 100 kHz 0.058 % + 5.0 µV  
  100 kHz to 300 kHz 0.12 % + 10 µV  
  300 kHz to 500 kHz 0.16 % + 20 µV  
  500 kHz to 1 MHz 0.27 % + 20 µV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 µV  
  20 Hz to 40 Hz 0.011 % + 7.0 µV  
  40 Hz to 20 kHz 0.0085 % + 7.0 µV  
  20 kHz to 50 kHz 0.021 % + 7.0 µV  
  50 kHz to 100 kHz 0.047 % + 17 µV  
  100 kHz to 300 kHz 0.091 % + 20 µV  
  300 kHz to 500 kHz 0.14 % + 25 µV  
  500 kHz to 1 MHz 0.28 % + 45 µV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.027 % + 40 µV  
  20 Hz to 40 Hz 0.01 % + 15 µV  
  40 Hz to 20 kHz 0.0048 % + 8.0 µV  
  20 kHz to 50 kHz 0.008 % + 10 µV  
  50 kHz to 100 kHz 0.012 % + 30 µV  
  100 kHz to 300 kHz 0.043 % + 80 µV  
  300 kHz to 500 kHz 0.10 % + 0.20 mV  
  500 kHz to 1 MHz 0.18 % + 0.30 mV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.40 mV  
  20 Hz to 40 Hz 0.01 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 50 µV  
  20 kHz to 50 kHz 0.0083 % + 0.10 mV  
  50 kHz to 100 kHz 0.011 % + 0.20 mV  
  100 kHz to 300 kHz 0.030 % + 0.60 mV  
  300 kHz to 500 kHz 0.10 % + 2.0 mV  
  500 kHz to 1 MHz 0.17 % + 3.2 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4.0 mV  
  20 Hz to 40 Hz 0.01 % + 1.5 mV  
  40 Hz to 20 kHz 0.0056 % + 0.60 mV  
  20 kHz to 50 kHz 0.0093 % + 1.0 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
  100 kHz to 300 kHz 0.090 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.8 % + 80 mV  


 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV 
5700A/EP w/ 
5725A 


  50 kHz to 100 kHz 0.23 % + 45 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4.0 mV  
  1 kHz to 20 kHz 0.017 % + 6.0 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  
     


LF CAPACITANCE (20/E10) 
Capacitance – Measure  1nF to 10 mF 1 kHz 0.06 % Quadtech 7600 
Field calibrations Available Note 4  10 Hz to 1 MHz 2.3 %  
     
Capacitance Measuring 
Equipment 0.1 nF to 0.7 nF 0.1 kHz to 1 kHz 0.10 % + 0.53 pF Arco SS32 
Field calibrations Available Note 4 0.7 nF to 600 nF 0.1 kHz to 1 kHz 0.15 % + 0.20 pf  
 600 nF to 1400 nF 0.1 kHz to 1 kHz 0.045 % + 0.50 nF  
     
 0.5 nF to 1400 nF 0.1 kHz to 1 kHz 0.12 % + 0.018 pF Fluke 5520A 
 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 % + 6.1 pF  


 1.1 nF to 3.3 nF 10 Hz to 3 kHz 0.39 % + 6.1 pF  
 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 % + 6.1 pF  
 11 nF to 110 nF 10 Hz to 1 kHz 0.21 % + 61 pF  
 110 nF to 330  nF 10 Hz to 1 kHz 0.21 % + 0.18 nF  
 0.33 μF to 1.1 μF 10 Hz to 600 Hz 0.20 % + 0.61 nF  


 1.1 μF to 3.3 μF 10 Hz to 300 Hz 0.20 % + 1.9 nF  
 3.3 μF to 11 μF 10 Hz to 150 Hz 0.20 % + 6.1 nF  
 11 μF to 33 μF 10 Hz to 120 Hz 0.32 % + 18 nF  
 33 μF to 110 μF 10 Hz to 80 Hz 0.35 % + 61 nF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 110 μF to 330 μF DC to 50 Hz 0.35 % + 0.18 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.35 % + 0.61 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 1.8 µF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 6.1 µF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 18 µF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 61 µF  
     
LF INDUCTANCE (20/E11) 
Inductance – Measure 1 µH to 100 H 1 kHz 0.07% Quadtech 7600 
Field calibrations Available Note 4     
     
Inductance Measuring 
Equipment 100 mH 1 kHz 0.14 % Standard Inductor 
Field calibrations Available Note 4     
     
LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
(for current range listed below)     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 0.11 W DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     


0.33 A to 3 A 11 W to 110 mW DC 0.044 %  
 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 99 mW to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     
9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 0.3 W 10 Hz to 65 Hz 0.071 %  
 0.3 W to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 0.72 W 10 Hz to 65 Hz 0.089 %  
 0.72 W to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
Measuring Equipment 0° to 90° 10 Hz to 65 Hz 0.11° Fluke 5520A 
Field calibrations Available Note 4  65 Hz to 500 Hz 0.20°  
  500 Hz to 1 kHz 0.39°  
  1 kHz to 5 kHz 1.9°  


  5 kHz to 10 kHz 3.9°  
  10 kHz to 30 kHz 7.8°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Source and Measure    


In-Lab 10 MHz 3.8 x 10-12 Fluke 910R 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


Field Service Note 4 10 MHz 2.1 x 10-7 HP 53131A Counter 
    


OSCILLATOR CHARACTERIZATION (20/F03) 
Total Harmonic Distortion    
Field calibrations Available Note 4    


(0 dB to -80 dB) 20 Hz to 2 GHz 1.5 dB Agilent 8903 w/8590A 
    


(5 Hz to 600 kHz)    
Voltage Range < 30 V  (Harmonic Range)   


100 % to 0.3 % 10 Hz to 1 MHz 3.5 % Agilent 334A 
 1 MHz to 3 MHz 6.9 %  
    


0.1% 10 Hz to 20 Hz 14 %  
 20 Hz to 30 Hz 6.9 %  


 30 Hz to 300 kHz 3.5 %  
 300 kHz to 500 kHz 6.9 %  
 500 kHz to 1.2 MHz 14 %  


Voltage Range > 30 V    
100 % to 0.3 % 10 Hz to 300 kHz 3.5 %  


 300 kHz to 500 kHz 6.9 %  
 0.5 MHz to 3 MHz 14 %  
    


0.1 % 20 Hz to 30 Hz 14 %  
 30 Hz to 300 kHz 3.5 %  
 300 kHz to 500 kHz 6.9 %  
 500 kHz to 1.2 MHz 14 %  
    


PULSE WAVEFORM (20/F04) 
Rise Time (Generate)  ≤ 25 ps  6.8 ps Fluke 9500B 
Field calibrations Available Note 4    
    
Rise Time (Measure)  ≥ 700 ps  0.18 % + 6.8 ps Agilent DSO6102 
    


MECHANICAL 
Air Speed (20/M03)  
Air Velocity 0.0 m/s to 70 m/s 1% + 0.01m/sec Westenberg Westi-box 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
FORCE (20/M06) 
Force Measuring Equipment 1 lbf to 300 lbf 0.01 % Deadweight 
    
TORQUE (20/M15) 
Torque Measure 9 lbf-in to 800 lbf-ft 1.0 % Torque Calibrator 
    
Pneumatic Torque 0 lbf-in to 20 lbf-in 0.54 lbf-in Cleco P/2B 
 4 lbf-in to 160 lbf-in 2.2% Cleco P15 
    
CALIBRATION OF WEIGHING INSTRUMENTS (20/M16) 
Balances & Scales – Metric 10 k 8.2 mg ASTM Class 1 
Field calibrations Available Note 4 2 kg 5.9 mg  
 1 kg 2.7 mg  
 500 g 1.5 mg  
 300 g 1.1 mg  
 200 g 0.63 mg  
 100 g 0.17 mg  
 50 g 0.18 mg  
 20 g 75 µg  
 10 g 47 µg  
 5 g 51 µg  
 2 g 90 µg  
 1 g 47 µg  
 500 mg 69 µg  
 200 mg 69 µg  
 100 mg 69 µg  
 50 mg 69 µg  
 20 mg 69 µg  
 10 mg 69 µg  
 5 mg 69 µg  
 2 mg 69 µg  
 1 mg 69 µg  
    
Avoirdupois  2.2 lb to 450 lb 0.017 % NIST Class F 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – RF/MICROWAVE 
RF/MICROWAVE POWER (20/R17) 
Relative RF Power 0 dB to -10 dB 100 kHz to 4.2 GHz 1.1 % Agilent 438A/8482A  


 -10 dB to -20 dB  1.4 %  
 -20 dB to -30 dB  1.4 %  
 -30 dB to -40 dB  1.5 %  
 -40 dB to -50 dB  4.3 %  


 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


THERMODYNAMIC 
HUMIDITY (20/T02) 
Measuring Equipment    
(-10 °C to 70 °C) 10 % to 95 %  0.5 % Thunder Scientific 2500 
    
Measure    


Field calibrations Available Note 4 20 % to 90 % 1.3 % Vaisala HMI41/HMP46 
    
LABORATORY THERMOMETERS (20/T03) 
Measure    
Field calibrations Available Note 4 -195 °C to 0 °C 0.012 °C Hart 5628 w/Black Stack 


 0 °C to 420 °C 0.025 °C  
 420 °C to 660 °C 0.034 °C  
 600 °C to 800 °C 0.55 °C Hart 5649 w/3458A 
 800 °C to 1000 °C 0.76 °C  
 1000 °C to 1450 °C 2.9 °C  


Measuring Equipment -80 °C to 100 ºC 0.033 ºC 
Hart 5628 w/Hart Bath & 
Black Stack 


Field calibrations Available Note 4 100 °C to 200 ºC 0.052 ºC  
 200 °C to 400 °C 0.074 °C  


 400 °C to 600 °C 0.12 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 600 °C to 800 °C 1.2 °C 
Hart 5649 w/Furnace & 
3458A 


 800 °C to 1000 °C 1.5 °C  
 1000 °C to 1200 °C 3.6 °C  
    
PRESSURE (20/T05) 
Absolute Measure & 
Measuring Equipment 0 psia to 30 psia 0.0024 psia DHI PPC4 Controller 
 30 psia to 1000 psia 0.0066 % + 0.00048 psia  
    
 500 psia to 16 000 psia 0.019 % P3125-3 DWT w/barometer 
Gage Pressure Measure & 
Measuring Equipment – 
Pneumatic 0 in H2O to 0.5 in H2O 0.0005 in H2O Ashcroft ASQ-1 
    
 -14.7 psig to 30 psig 0.0021 psig DHI PPC4 Controller 
 30 psig to 1000 psig 0.0066 % + 0.001 psig  
    
 -36 in H2O to -22 in H2O 0.0090 % + 150 μin H2O DHI PPC4-ui 


 -22 in H2O to 22 in H2O 0.002  in H2O  
 22 in H2O to 60 in H2O 0.0090 % + 150 μin H2O  
 60 in H2O to 72 in H2O 0.0065 in H2O  
 72 in H2O to 804 in H2O 0.0090 % + 150 μin H2O  


Gage Pressure Measuring 
Equipment – Pneumatic -14.7 psig to -0.5 psig 0.010 % + 0.00011 psig Fluke P3025-PSI 
Field calibrations Available Note 4 3 psig to 500 psig 0.0071 % + 0.0039 psig  
    
Pressure Measuring 
Equipment – Hydraulic  500 psig to 16 000 psig 0.010 % P3125-3 DWT 
Field calibrations Available Note 4    


    
RADIATION THERMOMETRY (20/T06) 
Infrared Temperature –     
Measuring equipment -15 °C to 0 °C 0.8 °C Hart Black Body 


 0 °C to 50 °C 0.65 °C  
 50 °C to 100 °C 0.70 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 100 °C to 120 °C 0.76 °C  
 120 °C to 200 °C 0.94 °C  
 200 °C to 350 °C 1.6 °C  
 350 °C to 500 °C 2.1 °C  
 500 °C to 1000 °C 2.2 °C + 0.27 %  
    


TEMPERATURE INDICATORS (20/T08) 
Electrical Calibration of 
Thermocouple Devices    


Field calibrations Available Note 4    
Type B 250 °C to 350 °C 1.0 °C Ectron 1140A 


 350 °C to 445 °C 0.77 °C  
 445 °C to 580 °C 0.61 °C  
 580 °C to 750 °C 0.47 °C  
 750 °C to 1000 °C 0.39 °C  
 1000 °C to 1820 °C 0.31 °C  
    


Type C 0 °C to 250 °C 0.21 °C  
 250 °C to 1000 °C 0.17 °C  
 1000 °C to 1500 °C 0.19 °C  
 15000 °C to 1800 °C 0.22 °C  
 1800 °C to 2000 °C 0.24 °C  
 2000 °C to 2250 °C 0.30 °C  
 2250 °C to 2315 °C 0.33 °C  
    


Type E -270 °C to -245 °C 2.1 °C  
 -245 °C to -195 °C 0.20 °C  
 -195 °C to -155 °C 0.11 °C  
 -155 °C to -90 °C 0.09 °C  
 -90 °C to 0 °C 0.08 °C  
 0 °C to 15 °C 0.08 °C  
 15 °C to 890 °C 0.07 °C  
 890 °C to 1000 °C 0.08 °C  
    


Type J -210 °C to -180 °C 0.13 °C  
 -180 °C to -120 °C 0.11 °C  
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 -120 °C to -50 °C 0.09 °C  
 -50 °C to 990 °C 0.08 °C  
 990 °C to 1200 °C 0.08 °C  
    


Type K -270 °C to -255 °C 2.3 °C  
 -255 °C to -195 °C 0.73 °C  
 -195 °C to -115 °C 0.14 °C  
 -115 °C to -55 °C 0.10 °C  
 -55 °C to 1000 °C 0.08 °C  
 1000 °C to 1372 °C 0.09 °C  
    


Type N -270 °C to -260 °C 5.1 °C  
 -260 °C to -200 °C 1.1 °C  
 -200 °C to -140 °C 0.25 °C  
 -140 °C to -70 °C 0.16 °C  
 -70 °C to 25 °C 0.13 °C  
 25 °C to 160 °C 0.11 °C  
 160 °C to 1300 °C 0.10 °C  
    


Type R -50 °C to -30 °C 0.68 °C  
 -30 °C to -45 °C 0.58 °C  
 -45 °C to 160 °C 0.42 °C  
 160 °C to 380 °C 0.31 °C  
 380 °C to 775 °C 0.28 °C  
 775 °C to 1768 °C 0.23 °C  
    


Type S -50 °C to -30 °C 0.65 °C  
 -30 °C to 45 °C 0.59 °C  
 45 °C to 105 °C 0.42 °C  
 105 °C to 310 °C 0.35 °C  
 310 °C to 615 °C 0.31 °C  
 615 °C to 1768 °C 0.27 °C  
    


Type T -270 °C to -255 °C 1.8 °C  
 -255 °C to -240 °C 0.52 °C  
 -240 °C to -210 °C 0.32 °C  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC)Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


 -210 °C to -150 °C 0.19 °C  
 -150 °C to -40 °C 0.13 °C  
 -40 °C to 100 °C 0.09 °C  
 100 °C to 400 °C 0.08 °C  
    


Type B 600 °C to 800 °C 0.34 °C Fluke 5520 
Type B 800 °C to 1000 °C 0.26 °C  
Type B 1000 °C to 1550 °C 0.23 °C  
Type B 1550 °C to 1820 °C 0.26 °C  


    
END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than  
k = 2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur 
when marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the 
uncertainty is given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 
 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted.  
 
Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 
 
Note 7: See NIST Handbook 150 for further explanation of these notes. 



http://www.nist.gov/nvlap/upload/nist-handbook-150.pdf
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Notes 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
 
Note 9: Where L is the numerical value of the measurand in the same unit given in the range. 
 








United States Department of Commerce 
National Institute of Standards and Technology


Certificate of Accreditation to ISO/IEC 17025:2005


NVLAP LAB CODE: 200894-0


Transcat - San Juan
San Juan, PR


is accredited by the National Voluntary Accreditation Program for specific services, 
listed on the Scope of Accreditation, for:


Calibration Laboratories


01/01/2015 - 12/31/2015
Effective Dates For the National Voluntary Laboratory Accreditation Program


This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 
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 January 2009).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – San Juan 
281 Calle Matadero 
Urb Puerto Nuevo 


San Juan, PR 00920 
Mr. John Strouth 


Phone: 787-706-8855 Fax: 787-792-3614 
E-mail: jstrouth@transcat.com 


URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – RF/Microwave 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. ((20/A01) 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3 Remarks 


DIMENSIONAL 
LENGTH & DIAMETER; STEP GAGES (20/D05) 
Micrometers  and Calipers–  0.05 in to 10 in 9 µin + 14 µin/in Comparison to Gage Blocks 
Outside, Inside, Depth    


    
Anvil Flatness 0 in to 1 in 6.1 µin Optical Flats 


    
Rulers 0 in to 36 in 0.002  in + 14 µin/in Glass Scale with Optics 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC RESISTORS  AND CURRENT (20/E02) 
AC Current – Generate 29 to 329.99 µA 10 Hz to 20 Hz 0.16 % + 0.08 µA Fluke 5520A 
  20 Hz to 45 Hz 0.12 % + 0.08 µA  
  45 Hz to 1 kHz 0.097 % + 0.12 µA  
  1 kHz to 5 kHz 0.23 % + 0.16 µA  
  5 kHz to 10 kHz 0.62 % + 0.16 µA  
  10 kHz to 30 kHz 1.2 % + 0.31µA  
     
 0.33 to 3.2999 mA 10 Hz to 20 Hz 0.16 % + 0.12 µA  
  20 Hz to 45 Hz 0.097 % + 0.12 µA  


Transcat_San_Juan_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


  45 Hz to 1 kHz 0.078 % +  0.12 µA  
  1 kHz to 5 kHz 0.16 % + 0.16 µA  
  5 kHz to 10 kHz 0.39 % + 0.23 µA  
  10 kHz to 30 kHz 0.78 % + 0.47 µA  
     
 3.3 to 32.999 mA 10 Hz to 20 Hz 0.14 % + 1.6 µA  
  20 Hz to 45 Hz 0.07 % + 1.6 µA  
  45 Hz to 1 kHz 0.031 % +  1.6 µA  
  1 kHz to 5 kHz 0.062 % + 1.6 µA  
  5 kHz to 10 kHz 0.16 % + 2.3 µA  
  10 kHz to 30 kHz 0.31 % + 3.1 µA  
     
 33 to 329.99 mA 10 Hz to 20 Hz 0.14 % + 16 µA  
  20 Hz to 45 Hz 0.07 % + 16 µA  
  45 Hz to 1 kHz 0.033 % + 16 µA  
  1 kHz to 5 kHz 0.078 % + 39 µA  
  5 kHz to 10 kHz 0.16 % + 78 µA  
  10 kHz to 30 kHz 0.31 % + 160 µA  
     
 0.33 to 1.1 A 10 Hz to 45 Hz 0.14 % + 78 µA  
  45 Hz to 1 kHz 0.039 % + 78 µA  
  1 kHz to 5 kHz 0.47 % + 780 µA  


  5 kHz to 10 kHz 1.9 % + 4 mA  
     


AC Current – Generate 1.1 A to 3 A 10 Hz to 45 Hz 0.14 % + 78 µA Fluke 5520A 
  45 Hz to 1 kHz 0.047 % + 78 µA  


  1 kHz to 5 kHz 0.47 % + 780 µA  
  5 kHz to 10 kHz 1.9 % + 4 mA  


     
 3 A to 11 A 45 Hz to 100 Hz 0.047 % + 2 mA  
  100 Hz to 1 kHz 0.08 % + 2 mA  
  1 kHz to 5 kHz 2.3 % + 2 mA  
     
 11 A to 20.5 A 45 Hz to 100 Hz 0.097 % + 4 mA  
  100 Hz to 1 kHz 0.12 % + 4 mA  
  1 kHz to 5 kHz 2.3 % + 4 mA  


Transcat_San_Juan_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


Clamp-on Ammeter 
(Toroidal Type) 20 A to 150 A 45 Hz to 65 Hz 0.30 % + 26 mA 


Fluke 5520A with 
5500A/Coil 


  65 Hz to 440 Hz 0.83 % + 47 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.35 % + 0.12 A  


  65 Hz to 440 Hz 1.1 % + 0.22 A  
Clamp-on Ammeter 
(Non-Toroidal Type) 20 A to 150 A 45 Hz to 65 Hz 0.57 % + 0.25 A  
  65 Hz to 440 Hz 1.0 % + 0.25 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.60 % + 0.90 A  


  65 Hz to 440 Hz 1.3 % + 0.92 A  


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA 
Agilent 3458A 
Option 002 


  20 Hz to 45 Hz 0.18 % + 35 nA  
  45 Hz to 100 Hz 0.072 % + 35 nA  


  100 Hz to 5 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 230 nA  
  20 Hz to 45 Hz 0.17 % + 230 nA  
  45 Hz to 100 Hz 0.071 % + 230 nA  
  100 Hz to 5 kHz 0.038 % + 230 nA  
     


 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3µA  
  20 Hz to 45 Hz 0.17 % + 2.3µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  


  100 Hz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.071 % + 23 µA  
  100 Hz to 5 kHz 0.037 % + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 230 µA  
  20 Hz to 45 Hz 0.19 % + 230 µA  
  45 Hz to 100 Hz 0.097 % + 230 µA  
  100 Hz to 5 kHz 0.12 % + 230 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
DC RESISTANCE AND CURRENT (20/E05) 
DC Resistance – Measure 0 Ω to 10 Ω 18 µΩ/Ω + 58 µΩ Agilent 3458A Option 002 


 10 Ω to 100 Ω 15 µΩ/Ω + 0.58 mΩ  
 100 Ω to 1 kΩ 12 µΩ/Ω + 0.58 mΩ  
 1 kΩ to 10 kΩ 12 µΩ/Ω + 5.8 mΩ  
 10 kΩ to 100 kΩ 12 µΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 µΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 µΩ/Ω + 120 Ω  
 10 MΩ to 100 MΩ 590 µΩ/Ω + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    
DC Resistance – Generate 0 Ω to 11Ω 32 µΩ/Ω + 1 mΩ Fluke 5520A 
 11 Ω to 33 Ω 24 µΩ/Ω + 1.2 mΩ  
 33 Ω to 110 Ω 22 µΩ/Ω + 1.1 mΩ  
 110 Ω to 330 Ω 23 µΩ/Ω + 1.6 mΩ  
 330 Ω to 1.1 kΩ 22 µΩ/Ω + 1.6 mΩ  


 1.1 kΩ to 3.3 kΩ 23 µΩ/Ω + 16 mΩ  
 3.3 kΩ to 11 kΩ 22 µΩ/Ω + 16 mΩ  
 11 kΩ to 33 kΩ 23 µΩ/Ω + 0.16 Ω  


 33 kΩ to 110 kΩ 22 µΩ/Ω + 0.16 Ω  
 110 kΩ to 330 kΩ 27 µΩ/Ω + 1.6 Ω  
 330 kΩ to 1.1 MΩ 26 µΩ/Ω + 1.6 Ω  
 1.1 MΩ to 3.3 MΩ 66 µΩ/Ω + 23 Ω  
 3.3 MΩ to 11 MΩ 110 µΩ/Ω + 39 Ω  
 11 MΩ to 33 MΩ 200 µΩ/Ω + 1.9 kΩ  
 33 MΩ to 110 MΩ 420 µΩ/Ω + 2.8 kΩ  
 110 MΩ to 330 MΩ 0.23 % + 100 kΩ  
 330 MΩ to 1 GΩ 1.2 % + 400 kΩ  


 10 GΩ 0.66 % Decade Resistor 
 100 GΩ 1.4 %  
    
DC Current – Measure  0 µA to 100 µA 26 µA/A + 0.92 nA Agilent 3458A Option 002 
 100 µA to 1 mA 26 µA/A + 5.8 nA  


 1 mA to 10 mA 26 µA/A + 58 nA  
 10 mA to 100 mA 43 µA/A + 580 nA  


 100 mA to 1 A 130 µA/A + 12 µA  


Transcat_San_Juan_Scope_Expires_20151231
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3, 5 Remarks 
DC Current – Generate  0 µA to 330 µA 0.012 % + 0.02 µA Fluke 5520A 
 330 µA to 3.3 mA 0.0081 % + 0.05 µA  
 3.3 mA to 33 mA 0.0098 % + 0.19 µA  
 33 mA to 330 mA 0.0078 % + 1.9µA  
 330 mA to 1.1 A 0.016 % + 31 µA  
 1.1 A to 3 A 0.030 % + 31 µA  
 3 A to 11 A 0.051 % + 0.39 mA  
 11 A to 20 A 0.084 % + 0.58 mA  
Clamp-on Ammeter 
(Non-Toroidal Type) 20 A to 150 A 0.50 % + 0.14 A 


Fluke 5520A with 
5500A/Coil 


 150 A to 1000 A 0.52 % + 0.50 A  
    
DC VOLTAGE (20/E06) 
DC Voltage – Measure 0 V to 100 mV 7 µV/V + 0.58 µV Agilent 3458A Option 002 


 100 mV to 10 V 5.1 µV/V + 0.58 µV  
 10 V to 100 V 7.6 µV/V + 35 µV  
 100 V to 500 V 11 µV/V + 120 µV  
 500 V to 800 V 16 µV/V + 120 µV  
 800 V to 1 kV 21 µV/V + 120 µV  
    
DC Voltage – Generate 0 mV to 330 mV 16 µV/V + 0.78 µV Fluke 5520A 
 330 mV to 3 V 9.1 µV/V +1.6 µV  
 3 V to 33 V 10 µV/V + 16 µV  
 33 V to 330 V 15 µV/V + 116 µV  
 330V to 1 kV 15 µV/V + 1.2 mV  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


LF AC VOLTAGE (20/E09) 


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 3.5 µV 
Agilent 3458A 
Option 002 


  40 Hz to 1 kHz 0.028 % + 1.2 µV  
  1 kHz to 20 kHz 0.038 % + 1.2 µV  


  20 kHz to 50 kHz 0.15 % + 1.2 µV  
  50 kHz to 100 kHz 0.59 % + 1.2 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


  100 kHz to 300 kHz 4.6 % + 2.3 µV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % + 4.6 μV  
  40 Hz to 1 kHz 0.0094 % + 2.3 μV  
  1 kHz to 20 kHz 0.017 % + 2.3 μV  
  20 kHz to 50 kHz 0.037 % + 2.3 μV  
  50 kHz to 100 kHz 0.093 % + 2.3 μV  
  100 kHz to 300 kHz 0.36 % + 12 μV  
  300 kHz to 1 MHz 1.2 % + 12 μV  
  1 MHz to 2 MHz 1.9 % + 12 μV  
  2 MHz to 4 MHz 4.7 % + 81 μV  
  4 MHz to 8 MHz 4.7 % + 92 μV  
  8 MHz to 10 MHz 17 % + 120 μV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV  
  40 Hz to 1 kHz 0.0094 % + 23 μV  
  1 kHz to 20 kHz 0.017 % + 23 μV  
  20 kHz to 50 kHz 0.036 % + 23μV  
  50 kHz to 100 kHz 0.093 % + 23 μV  
  100 kHz to 300 kHz 0.35 % + 120 μV  
  300 kHz to 1 MHz 1.2 % + 120 μV  
  1 MHz to 2 MHz 1.9 % + 120 μV  
  2 MHz to 4 MHz 4.7 % + 810 μV  
  4 MHz to 8 MHz 4.7 % + 920 μV  
  8 MHz to 10 MHz 17 % + 1.2 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.2 % + 1.2 mV  
  1 MHz to 2 MHz 1.8 % + 1.2 mV  
  2 MHz to 4 MHz 4.7 % + 8.1 mV  
  4 MHz to 8 MHz 4.7 % + 9.2 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


  8 MHz to 10 MHz 17 % + 12 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % + 12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 47 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.07 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.35 % + 23 mV  


     
AC Voltage – Generate  1 mV to 32.999 mV 10 Hz to 45 Hz 0.065 % + 4.7 μV Fluke 5520A 
  45 Hz to 10 kHz 0.014 % + 4.7 μV  
  10 kHz to 20 kHz 0.017 % + 4.7 μV  
  20 kHz to 50 kHz 0.079 % + 4.7 μV  
  50 kHz to 100 kHz 0.27% + 9.3 μV  
  100 kHz to 500 kHz 0.62 % + 39 μV  
     
 33 mV to 329.99 mV 10 Hz to 45 Hz 0.027 % + 6.2 μV  
  45 Hz to 10 kHz 0.012 % + 6.2 μV  
  10 kHz to 20 kHz 0.013 % + 8 μV  
  20 kHz to 50 kHz 0.027 % + 8 μV  
  50 kHz to 100 kHz 0.063 % + 25 μV  


  100 kHz to 500 kHz 0.16 % + 54μV  
     
 0.33 V to 3.29999 V 10 Hz to 45 Hz 0.027 % + 39 μV  
  45 Hz to 10 kHz 0.012 % + 47 μV  
  10 kHz to 20 kHz 0.015 % + 47 μV  
  20 kHz to 50 kHz 0.024 % + 39 μV  
  50 kHz to 100 kHz 0.054 % + 97 μV  
  100 kHz to 500 kHz 0.19 % + 470 μV  


Transcat_San_Juan_Scope_Expires_20151231







 


National Voluntary 
Laboratory Accreditation Program 


 
CALIBRATION LABORATORIES  NVLAP LAB CODE 200894-0 
   
 


 2015-01-01 through 2015-12-31     
Effective dates For the National Institute of Standards and Technology


 
Page 8 of 16  NVLAP-02S (REV. 2011-08-16) 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


 3.3 V to 32.9999 V 10 Hz to 45 Hz 0.027 % + 505 μV  
  45 Hz to 10 kHz 0.012 % + 466 μV  
  10 kHz to 20 kHz 0.019 % + 466 μV  
  20 kHz to 50 kHz 0.027 % + 466 μV  
  50 kHz to 100 kHz 0.07 % + 1.2 mV  
     
 33 V to 329.999 V 45 Hz to 1 kHz 0.015 % + 1.6 mV  
  1 kHz to 10 kHz 0.016 % + 4.7 mV  
  10 kHz to 20 kHz 0.02 % + 4.7 mV  
  20 kHz to 50 kHz 0.029 % + 4.7 mV  
  50 kHz to 100 kHz 0.016 % + 39 mV  
     
 330 V to 1020 V 45 Hz to 1 kHz 0.023 % + 7.7 mV  
  1 kHz to 5 kHz 0.02 % + 7.7 mV  
  5 kHz to 10 kHz 0.023 % + 7.7 mV  
  


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks


LOW FREQUENCY CAPACITANCE (20/E10) 
Capacitance Measuring 
Equipment 0 pF to 190 pF 1 kHz 0.06 % + 5 pF Decade Capacitor 
     


 0.19 nF to 1.0999 nF 10 Hz to 10 kHz 0.4 % + 6.1 pF Fluke 5520A 
 1.1 nF to 3.2999 nF 10 Hz to 3 kHz 0.39 % + 6.1 pF  
 3.3 nF to 10.9999 nF 10 Hz to 1 kHz 0.20 % + 6.1 pF  
 11 nF to 109.999 nF 10 Hz to 1 kHz 0.20 % + 61 pF  
 110 nF to 329.999 nF 10 Hz to 1 kHz 0.20 % + 0.18 nF  
 0.33 µF to 1.09999 µF 10 Hz to 600 Hz 0.20 % + 0.61 nF  
 1.1 µF to 3.2999 µF 10 Hz to 300 Hz 0.20 % + 1.9 nF  
 3.3 µF to 10.9999 µF 10 Hz to 150 Hz 0.20 % + 6.1 nF  
 11 µF to 32.9999 µF 10 Hz to 120 Hz 0.32 % + 18 nF  
 33 µF to 109.9999 µF 10 Hz to 80 Hz 0.35 % + 61 nF  
 110 µF to 329.999 µF DC to 50 Hz 0.35 %+ 0.18 µF  
 0.33 mF to 1.09999 mF DC to 20 Hz 0.35 % + 0.61 µF  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


 1.1 mF to 3.299999 mF DC to 6 Hz 0.35 % + 1.8 µF  
 3.3 mF to 10.9999 mF DC to 2 Hz 0.35 % + 6.1 µF  
 11 mF to 32.9999 mF DC to 0.6 Hz 0.58 % + 18 µF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 61 µF  
    


LF POWER/ENERGY (20/E12) 
Power – Measuring 
Equipment 


 
  


 


(current range)     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     


0.33 A to 3 A 11 W to 110 mW DC 0.044 %  
 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
AC Power Note 8  (PF = 1)     


3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  
 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
     
9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Notes 3, 5 Remarks 


 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
LF Phase – Generate 0° to 179.99° 10 Hz to 65 Hz 0.10° Fluke 5520A 


  65 Hz to 500 Hz 0.20°  
  500 Hz to 1 kHz 0.40°  


  1 kHz to 5 kHz 1.9°  
  5 kHz to 10 kHz 3.9°  


  10 kHz to 20 kHz 7.8°  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Notes 3, 5 Remarks 


TIME AND FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Frequency – Measuring 
Equipment and Measure Note 9 10 MHz 5.8 x 10-10 Rubidium Oscillator 
    
PULSE WAVEFORM (20/F04) 
Rise Time – Generate  ≥ 300 ps 2.9 % Fluke 5520A/SC600 
    


MECHANICAL
MASS (20/M08) 
Mass – Metric  10 kg 3.4 mg Echelon II 
 5 kg 1.7 mg  
 3 kg 1.3 mg  
 2 kg 0.98 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Notes 3, 5 Remarks 
 1 kg 0.33 mg  
 500 g 0.17 mg  
 300 g 0.13 mg  
 200 g 100 µg  
 100 g 35 µg  
 50 g 17 µg  
 30 g 13 µg  
 20 g 12 µg  
 10 g 8.6 µg  
 5 g 5.2 µg  
 3 g 4.3 µg  
 2 g 4.3 µg  
 1 g 4.3 µg  
 500 mg 1.7 µg  
 300 mg 1.7 µg  
 200 mg 1.7 µg  
 100 mg 1.7 µg  
 50 mg 1.7 µg  


 30 mg 1.7 µg  
 20 mg 1.7 µg  
 10 mg 1.7 µg  
 5 mg 1.7 µg  
 3 mg 1.7 µg  
 2 mg 1.7 µg  
 1 mg 1.7 µg  
    
 25 kg 0.23 g Echelon III 
 20 kg 0.23 g  
 10 kg 8.3 mg  
 5 kg 4.1 mg  
 3 kg 2.4 mg  
 2 kg 1.9 mg  
 1 kg 0.83 mg  
 500 g 0.41 mg  
 300 g 0.27 mg  
 200 g 0.20 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Notes 3, 5 Remarks 
 100 g 84 µg  
 50 g 41 µg  
 30 g 26 µg  
 20 g 26 µg  
 10 g 18 µg  
 5 g 12 µg  
 3 g 11 µg  
 2 g 11 µg  
 1 g 11 µg  
 500 mg 3.6 µg  
 300 mg 3.6 µg  
 200 mg 3.6 µg  
 100 mg 3.6 µg  
 50 mg 3.6 µg  
 30 mg 3.6 µg  
 20 mg 3.6 µg  
 10 mg 3.6 µg  
 5 mg 3.6 µg  


 3 mg 3.6 µg  
 2 mg 3.6 µg  
 1 mg 3.6 µg  
    
WEIGHING INSTRUMENTS (20/M16) 
Balances – Metric 10 kg 3.9 mg ASTM Class 1 Weights 


 5 kg 2.6 mg  
 3 kg 2.3 mg  
 2 kg 2.2 mg  


 1 kg 2.0 mg  
 500 g 2.0 mg  
 300 g 2.0 mg  
 200 g 2.0 mg  
 100 g 39 µg  
 50 g 24 µg  
 30 g 22 µg  
 20 g 22 µg  
 10 g 8.4 µg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Notes 3, 5 Remarks 
 5 g 5.2 µg  
 3 g 5.2 µg  
 2 g 5.2 µg  
 1 g 5.2 µg  
 500 mg 1.7 µg  
 200 mg 1.7 µg  
 100 mg 1.7 µg  
 50 mg 1.7 µg  
 30 mg 1.7 µg  
 20 mg 1.7 µg  
 10 mg 1.7 µg  
 5 mg 1.7 µg  
 3 mg 1.7 µg  
 2 mg 1.7 µg  
 1 mg 1.7 µg  
    
Balances – Avoirdupois  50 lb 2.3 g ASTM Class 4 Weights 
 30 lb 1.4 g  
 20 lb 0.91 g  


 10 lb 0.46 g  
 5 lb 0.23 g  
 3 lb 0.14 g  
 2 lb 91 mg  
 1 lb 46 mg  
 8 oz 23 mg  
 4 oz 12 mg  
 2 oz 5.7 mg  
 1 oz 2.9 mg  
 0.5 oz 1.4 mg  
    


ELECTROMAGNETICS – RF/MICROWAVE 
RF/MICROWAVE POWER (20/R17) 
Sine Wave Flatness 50 kHz to 100 MHz 1.9 % + 100 µV Fluke 5520A/SC600 
 100 MHz to 300 MHz 2.3 % + 100 µV  
 300 MHz to 600 MHz 4.1 % + 100 µV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Notes 3, 5 Remarks 


THERMODYNAMIC 
HUMIDITY (20/T02)  
Relative Humidity 10 % to 95 % 0.60 % Thunder Scientific 2500 
    
PRESSURE (20/T05) 
Absolute Pressure – Source  0 psia to 25 psia 0.0019 psia Ruska 7250xi 
 25 psia to 500 psia 0.0065 % + 0.001 psia  
    
Gage Pressure – Pneumatic -15 psi to 25 psi 0.0016 psi Ruska 7250xi 
 25 psi to 500 psi 0.0065 %  
    
 -36 inH2O to -22 inH2O 0.0090 % + 150 µinH2O DHI PPC 4 Controller 


 -22 inH2O to 22 inH2O 0.0020 inH2O  
 22 inH2O to 60 inH2O 0.0090 % + 150 µinH2O  
 60 inH2O to 72 inH2O 0.0065 inH2O  
 72 inH2O to 804 inH2O 0.0090 % + 150 µinH2O  


Gage Pressure – Hydraulic  100 psi to 15 000 psi 0.0090 % 
Ametek T-150 Deadweight 
Tester 


    
LABORATORY THERMOMETERS (20/T03)  


Temperature – Generate -30 °C to 125 °C 0.036 °C
Liquid Bath with Indicator 
and SPRT 


    
Temperature – Measure  -195 °C to 0 °C 0.012 °C + 0.001 % SPRT with Indicator 
 0 ºC to 420 ºC 0.024 °C + 0.001 %  


 420 ºC to 660 ºC 0.035 °C + 0.001 %  
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Type Range 


Uncertainty  
(k=2) Note 3 Remarks 


TEMPERATURE INDICATORS (20/T08)  
Electrical Calibration of 
Thermocouple Devices J -210 °C to 1200 °C 0.10 ºC 


Thermocouple Half 
Junctions 


 K -270 °C to 1372 °C 0.10 ºC  
 T -270 °C to 400 °C 0.10 ºC  
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Measured Parameter or  
Device Calibrated Type Range 


Uncertainty  
(k=2) Note 3 Remarks 


 E -270 °C to 1000 °C 0.10 ºC  
     


 R 0 °C to 250 °C 0.44 ºC Fluke 5520A 
  250 ºC to 400 ºC 0.27 ºC  
  400 ºC to 1000 ºC 0.26 ºC  
  1000 ºC to 1767 ºC 0.31 ºC  
     
 S 0 °C to 250 °C 0.44 ºC  
  250 ºC to 1000 ºC 0.28 ºC  
  1000 ºC to 1400 ºC 0.29 ºC  
  1400 ºC to 1767 ºC 0.36 ºC  
     
 N -200 ºC to -100 ºC 0.31 ºC  
  -100 ºC to -25 ºC 0.17 ºC  
  -25 ºC to 120 ºC 0.15 ºC  
  120 ºC to 410 ºC 0.14 ºC  
  410 ºC to 1300 ºC 0.21 ºC  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than k = 
2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 
 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 


Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 


Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 


Note 7: See NIST Handbook 150 for further explanation of these notes. 


Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 


Note 9: Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise and gating errors. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 


Transcat – St. Louis 
527 Mae Court 


Fenton, MO 63026 
Mr. Jim Beckner 


Phone: 636-349-7722 Fax: 636-349-4590 
E-mail: jbeckner@transcat.com 


URL: www.transcat.com 


Fields of Calibration 
Dimensional  


Electromagnetics – DC/Low Frequency 
Time and Frequency 


Mechanical 
Electromagnetics – DC/Low Frequency 


Thermodynamic 
 


This laboratory is compliant to ANSI/NCSL Z540-1-1994; 
Part 1. (NVLAP Code: 20/A01)


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,8 Remarks 


DIMENSIONAL 
LENGTH and DIAMETER; STEP GAGES (20/D05) 
Micrometers and Calipers 0 in to 6 in 20 μin + 3.1 μin/in Comparison to Gage Blocks 
Field calibrations available Note 4 6 in to 12 in 30 μin + 4.3 μin/in  
    
Anvil Flatness 0 in to 1 in 7.2 μin Optical Flats 
Field calibrations available Note 4    
    
Dial and Digital Indicators 0 in to 4 in 75 μin + 0.6 μin/in Comparison to Gage Blocks 
Field calibrations available Note 4    
    
Distance Measuring 
Equipment 0 ft to 99 999 ft 0.05 ft + 0.0001 ft/ft 


Cylindrical Square with 
Counter 


 
CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


ELECTROMAGNETICS – DC/LOW FREQUENCY 
AC RESISTORS and CURRENT (20/E02) 
AC Current – Measuring 
Equipment 0 μA to 220 μA 10 Hz to 20 Hz 0.030 % + 16 nA Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.019 % + 10 nA  
  40 Hz  to 1 kHz 0.015 % + 8 nA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  1 kHz to 5 kHz 0.027 % + 12 nA  
  5 kHz to 10 kHz 0.11 % + 65 nA  
     
 220 μA to 2.2 mA 10 Hz to 20 Hz 0.030 % + 40 nA  
  20 Hz to 40 Hz 0.018 % + 35 nA  
  40 Hz  to 1 kHz 0.014 % + 35 nA  
  1 kHz to 5 kHz 0.021 % + 0.11 µA  
  5 kHz to 10 kHz 0.11 % + 0.65 µA  
     
 2.2 mA to 22 mA 10 Hz to 20 Hz 0.039 % + 0.40 µA  
  20 Hz to 40 Hz 0.019 % + 0.35 µA  
  40 Hz  to 1 kHz 0.014 % + 0.35 µA  
  1 kHz to 5 kHz 0.021 % + 0.55 µA  
  5 kHz to 10 kHz 0.11 % + 5 µA  
     
 22 mA to 220 mA 10 Hz to 20 Hz 0.033 % + 4 µA  
  20 Hz to 40 Hz 0.018 % + 3.5 µA  
  40 Hz  to 1 kHz 0.014 % + 2.5 µA  
  1 kHz to 5 kHz 0.021 % + 3.5 µA  
  5 kHz to 10 kHz 0.11 % + 10 µA  
     
 220 mA to 2.2 A 20 Hz to 1 kHz 0.027 % + 35 µA Fluke 5700A with 
  1 kHz to 5 kHz 0.046 % + 80 µA EP/5725A 
  5 kHz to 10 kHz 0.70 % + 0.16 mA  
     
 2.2 A to 11 A 40 Hz to 1 kHz 0.048 % + 0.17 mA  
  1 kHz to 5 kHz 0.096 % + 0.38 mA  
  5 kHz to 10 kHz 0.36 % + 0.75 mA  
     
 11 A to 20.5 A 45 Hz to 100Hz 0.097 % + 3.9 mA Fluke 5520A 
  100 Hz to 1 kHz 0.12 % + 3.9 mA  
  1 kHz to 5 kHz 2.3 % + 3.9 mA  
     
Extended Frequency Ranges 29 µA to 330 µA 10 kHz to 30 kHz 1.2 % + 0.31 µA Fluke 5520A 
Field calibrations available Note 4 330 µA to 3.3 mA 10 kHz to 30 kHz 0.78 % + 0.47 µA  
 3.3 mA to 33 mA 10 kHz to 30 kHz 0.31 % + 3 µA   
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


 29 mA to 330 mA 10 kHz to 30 kHz 0.31 % + 0.16 mA  
Clamp-on Ammeter Toroidal 
Type 20 A to 150 A 45 Hz to 65 Hz 0.4 % + 26 mA 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 0.97 % + 47 mA  
 150 A to 1000 A 45 Hz to 65 Hz 0.43 % + 0.12 A  


  65 Hz to 440 Hz  1.3 % + 0.22 A  
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 45 Hz to 65 Hz 0.63 % + 0.25 A 


Fluke 5520A with 
5500A/Coil 


Field calibrations available Note 4  65 Hz to 440 Hz 1.2 % + 0.25 A  
 150 A to 1000 A 45 Hz to 65 Hz 0.65 % + 0.90 A  


  65 Hz to 440 Hz 1.4 % + 0.92 A  


AC Current – Measure 0 µA to 100 µA 10 Hz to 20 Hz 0.46 % + 35 nA 
Agilent 3458A 
Opt 002 


Field calibrations available Note 4  20 Hz to 45 Hz 0.18 % + 35 nA  
  45 Hz to 100 Hz 0.072 % + 35 nA  


  100 Hz to 5 kHz 0.072 % + 35 nA  
     
 100 µA to 1 mA 10 Hz to 20 Hz 0.46 % + 230 nA  
  20 Hz to 45 Hz 0.17 % + 230 nA  
  45 Hz to 100 Hz 0.071 % + 230 nA  
  100 Hz to 5 kHz 0.038 % + 230 nA  
     
 1 mA to 10 mA 10 Hz to 20 Hz 0.46 % + 2.3 µA  
  20 Hz to 45 Hz 0.17 % + 2.3 µA  
  45 Hz to 100 Hz 0.071 % + 2.3 µA  
  100 Hz to 5 kHz 0.038 % + 2.3 µA  
     
 10 mA to 100 mA 10 Hz to 20 Hz 0.46 % + 23 µA  
  20 Hz to 45 Hz 0.17 % + 23 µA  
  45 Hz to 100 Hz 0.07 % + 23 µA  
  100 Hz to 5 kHz 0.037 % + 23 µA  
     
 100 mA to 1 A 10 Hz to 20 Hz 0.46 % + 230 µA  
  20 Hz to 45 Hz 0.19 % + 230 µA  
  45 Hz to 100 Hz 0.097 % + 230 µA  
  100 Hz to 5 kHz 0.12 % + 230 µA  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 


Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC RESISTANCE and CURRENT (20/E05) 
DC Current – Measuring 
Equipment 0 μA to 220 μA 41 μA/A + 6 nA Fluke 5700A-EP 
Field calibrations available Note 4 220 μA to 2.2 mA 36 μA/A + 7 nA  


 2.2 mA to 22 mA 36 μA/A + 40 nA  
 22 mA to 220 mA 49 μA/A + 0.7 μA  
 220 mA to 2.2 A 200 μA/A + 12 μA  
 2.2 A to 11 A 410 μA/A + 480 μA Fluke 5700A- EP/5725A 
    
 11 A to 20.5 A 840 μA/A + 0.58 mA Fluke 5520A 
Clamp-on Ammeter  
Non-Toroidal Type 20 A to 150 A 0.51 % + 0.14 A Fluke 5520A with 
Field calibrations available Note 4 150 A to 1000 A 0.52 % + 0.50 A 5500A/Coil 
    
DC Current – Measure 0 μA to 100 μA 26 μA/A + 0.92 nA Agilent 3458A opt. 2 
 100 μA to 1 mA 26 μA/A + 6 nA  
 1 mA to 10 mA 26 μA/A + 58 nA  
 10 mA to 100 mA 43 μA/A + 580 nA  
 100 mA to 1 A 130 μA/A + 12 μA  
 1 A to 3 A 0.15% + 0.7 mA HP 34401A 
DC Resistance – Measuring 
Equipment and Measure 0.01 Ω to 10 Ω 18 μΩ/Ω + 58 μΩ Agilent 3458A opt. 2 
Field calibrations available Note 4 10 Ω to 100 Ω 15 μΩ/Ω + 0.58 mΩ  


 100 Ω to 1 kΩ 12 μΩ/Ω + 0.58 mΩ  
 1 kΩ to 10 kΩ 12 μΩ/Ω + 58 mΩ  
 10 kΩ to 100 kΩ 12 μΩ/Ω + 58 mΩ  
 100 kΩ to 1 MΩ 19 μΩ/Ω + 2.3 Ω  
 1 MΩ to 10 MΩ 62 μΩ/Ω + 120 Ω  
 10 MΩ to 100 MΩ 0.059 % + 1.2 kΩ  
 100 MΩ to 1 GΩ 0.58 % + 12 kΩ  
    
DC Resistance – Measuring 
Equipment 1 GΩ to 10 GΩ 0.60 % Biddle 72-6349 
Field calibrations available Note 4 10 GΩ to 100 GΩ 1.2 %  


 100 GΩ to 500 GΩ 4.2 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
DC VOLTAGE (20/E06) 
DC Voltage – Measuring 
Equipment 0 mV to 220 mV 8.6 μV/V + 0.4 μV Fluke 5700A-EP 
Field calibrations available Note 4 220 mV to 2.2 V 5.1 μV/V + 0.7 μV  
 2.2 V to 11 V 3.9 μV/V + 2.5 μV  
 11 V to 22 V 3.9 μV/V + 4 μV  
 22 V to 220 V 6.2 μV/V + 40 μV  
 220 V to 1.1 kV 7.6 μV/V + 400 μV Fluke 5700A-EP5725A 
    
DC Voltage – Measure 0 mV to 100 mV 7.1 μV/V + 0.58 μV Agilent 3458A opt. 2 
Field calibrations available Note 4 100 mV to 1 V 5 μV/V + 0.58 μV  
 1 V to 10 V 5.1 μV/V + 0.58 μV  
 10 V to 100 V 7.6 μV/V + 35 μV  
 100 V to 500 V 11 μV/V +  0.12 mV  
 500 V to 800 V 16 μV/V + 0.12 mV  
 800 V to 1 kV 21 μV/V + 0.12 mV  
 1 kV to 2 kV 0.05 % + 0.4 V Vitrek 4600A 
 2 kV to 20 kV 0.05 % + 4 V  
 20 kV to 100 kV 0.6 % Hipotronics KVM100-A 
 


CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF AC VOLTAGE (20/E09) 
AC Voltage – Measuring 
Equipment 0 mV to 2.2 mV 10 Hz to 20 Hz 0.16 % + 4 μV Fluke 5700A-EP 
Field calibrations available Note 4  20 Hz to 40 Hz 0.10 % + 4 μV  


  40 Hz to 20 kHz 0.077% + 4 μV  
  20 kHz to 50 kHz 0.13 % + 4 μV  
  50 kHz to 100 kHz 0.17 % + 5 μV  
  100 kHz to 300 kHz 0.33 % + 10 μV  
  300 kHz to 500 kHz 0.47 % + 20 μV  
  500 kHz to 1 MHz 0.58 % + 20 μV  
     
 2.2 mV to 22 mV 10 Hz to 20 Hz 0.042 % + 4 μV  
  20 Hz to 40 Hz 0.030 % + 4 μV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  40 Hz to 20 kHz 0.014 % + 4 μV  
  20 kHz to 50 kHz 0.03 % + 4 μV  
  50 kHz to 100 kHz 0.058 % + 5 μV  
  100 kHz to 300 kHz 0.12 % + 10 μV  
  300 kHz to 500 kHz 0.16 % + 20 μV  
  500 kHz to 1 MHz 0.27 % + 20 μV  
     
 22 mV to 220 mV 10 Hz to 20 Hz 0.028 % + 12 μV  
  20 Hz to 40 Hz 0.011 % + 7 μV  
  40 Hz to 20 kHz 0.009 % + 7 μV  
  20 kHz to 50 kHz 0.021 % + 7 μV  
  50 kHz to 100 kHz 0.047 % + 17 μV  
  100 kHz to 300 kHz 0.092 % + 20 μV  
  300 kHz to 500 kHz 0.14 % + 25 μV  
  500 kHz to 1 MHz 0.28 % + 45 μV  
     
 220 mV to 2.2 V 10 Hz to 20 Hz 0.027 % + 40 μV  
  20 Hz to 40 Hz 0.010 % + 15 μV  
  40 Hz to 20 kHz 0.0048 % + 8 μV  
  20 kHz to 50 kHz 0.0081 % + 10 μV  
  50 kHz to 100 kHz 0.012 % + 30 μV  
  100 kHz to 300 kHz 0.043 % + 80 μV  
  300 kHz to 500 kHz 0.10 % + 200 μV  
  500 kHz to 1 MHz 0.18 % + 300 μV  
     
 2.2 V to 22 V 10 Hz to 20 Hz 0.028 % + 0.4 mV  
  20 Hz to 40 Hz 0.01 % + 0.15 mV  
  40 Hz to 20 kHz 0.0049 % + 0.05 mV  
  20 kHz to 50 kHz 0.0083 % + 0.1 mV  
  50 kHz to 100 kHz 0.012 % + 0.2 mV  
  100 kHz to 300 kHz 0.03 % + 0.6 mV  
  300 kHz to 500 kHz 0.10 % + 2 mV  
  500 kHz to 1 MHz 0.17 % + 3.2mV  
     
 22 V to 220 V 10 Hz to 20 Hz 0.028 % + 4 mV  
  20 Hz to 40 Hz 0.010 % + 1.5 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  40 Hz to 20 kHz 0.0056 % + 0.6 mV  
  20 kHz to 50 kHz 0.0093 % + 1 mV  
  50 kHz to 100 kHz 0.016 % + 2.5 mV  
  100 kHz to 300 kHz 0.009 % + 16 mV  
  300 kHz to 500 kHz 0.44 % + 40 mV  
  500 kHz to 1 MHz 0.80 % + 80 mV  


 220 V to 750 V 30 kHz to 50 kHz 0.061 % + 11 mV 
Fluke 5700A-
EP5725A 


  50 kHz to 100 kHz 0.23 % + 45 mV  
     
 220 V to 1100 V 40 Hz to 1 kHz 0.011 % + 4 mV  
  1 kHz to 20 kHz 0.017 % + 6 mV  
  20 kHz to 30 kHz 0.061 % + 11 mV  


AC Voltage – Measure 0 mV to 10 mV 1 Hz to 40 Hz 0.039 % + 35 μV 
Agilent 3458A 
opt. 2 


Field calibrations available Note 4  40 Hz to 1 kHz 0.028 % + 1.2 μV  
  1 kHz to 20 kHz 0.038 % + 1.2  μV  


  20 kHz to 50 kHz 0.15 % + 1.2  μV  
  50 kHz to 100 kHz 0.59 % + 1.2  μV  
  100 kHz to 300 kHz 4.6 % + 2.3 μV  
     
 10 mV to 100 mV 1 Hz to 40 Hz 0.013 % +4.6 μV  
  40 Hz to 1 kHz 0.0094 % + 2.3  μV  
  1 kHz to 20 kHz 0.017 % + 2.3  μV  
  20 kHz to 50 kHz 0.037 % + 2.3  μV  
  50 kHz to 100 kHz 0.093 % + 2.3  μV  
  100 kHz to 300 kHz 0.36 % + 12 μV  
  300 kHz to 1 MHz 1.1 % + 12 μV  
  1 MHz to 2 MHz 1.7 % + 12 μV  
     
 100 mV to 1 V 1 Hz to 40 Hz 0.0098 % + 46 μV  
  40 Hz to 1 kHz 0.0094 % + 23 μV  
  1 kHz to 20 kHz 0.017 % + 23 μV  
  20 kHz to 50 kHz 0.036 % + 23 μV  
  50 kHz to 100 kHz 0.093 % + 23 μV  
  100 kHz to 300 kHz 0.35 % + 0.12 mV  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


  300 kHz to 1 MHz 1.2 % + 0.12 mV  
  1 MHz to 2 MHz 1.7 % +0.12 mV  
     
 1 V to 10 V 1 Hz to 40 Hz 0.0095 % + 0.46 mV  
  40 Hz to 1 kHz 0.0095 % + 0.23 mV  
  1 kHz to 20 kHz 0.017 % + 0.23 mV  
  20 kHz to 50 kHz 0.036 % + 0.23 mV  
  50 kHz to 100 kHz 0.093 % + 0.23 mV  
  100 kHz to 300 kHz 0.35 % + 1.2 mV  
  300 kHz to 1 MHz 1.1 % + 1.2 mV  
  1 MHz to 2 MHz 1.4 % + 1.2 mV  
     
 10 V to 100 V 1 Hz to 40 Hz 0.024 % + 4.6 mV  
  40 Hz to 1 kHz 0.024 % + 2.3 mV  
  1 kHz to 20 kHz 0.024 % + 2.3 mV  
  20 kHz to 50 kHz 0.041 % + 2.3 mV  
  50 kHz to 100 kHz 0.14 % + 2.3 mV  
  100 kHz to 300 kHz 0.46 % + 12 mV  
  300 kHz to 1 MHz 1.7 % +12 mV  
     
 100 V to 700 V 1 Hz to 40 Hz 0.047 % + 46 mV  
  40 Hz to 1 kHz 0.047 % + 23 mV  
  1 kHz to 20 kHz 0.071 % + 23 mV  
  20 kHz to 50 kHz 0.14 % + 23 mV  
  50 kHz to 100 kHz 0.035 % + 23 mV  
     
 700 V to 2 kV 20 Hz to 100 Hz 0.098 % + 2 V Vitrek 4600A 
  100 Hz to 400 Hz 0.47 % + 4 V  
     
 2 kV to 20 kV 20 Hz to 100 Hz 0.25 % + 20 V  


 20 kV to 80 kV 60 Hz 1.0 % 
Hipotronics 
KVM100-A 
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


LF CAPACITANCE (20/E10) 
Capacitance – Measuring 
Equipment 0.19 nF to 1.1 nF 10 Hz to 10 kHz 0.39 %+ 7.8 pF Fluke 5520A 
Field calibrations available Note 4 1.1 nF to 3.2 nF 10 Hz to 3 kHz 0.39 %+ 7.8 pF  


 3.3 nF to 11 nF 10 Hz to 1 kHz 0.21 %+ 7.8 pF  
 11 nF to 33 nF 10 Hz to 1 kHz 0.21 %+ 0.78 pF  
 33 nF to 110 nF 10 Hz to 1 kHz 0.21 %+ 0.78 pF  
 110 nF to 330 nF 10 Hz to 1 kHz 0.21 %+ 0.23 nF  
 0.33 µF to 1.1 µF 10 Hz to 600 Hz 0.21 %+ 0.78 nF  
 1.1 µF to 3.3 µF 10 Hz to 300 Hz 0.21 %+ 2.3 nF  
 3.3 µF to 11 µF 10 Hz to 150 Hz 0.2 %+ 7.8 nF  
 11 µF to 33 µF 10 Hz to 120 Hz 0.32 %+ 23 nF  
 33 µF to 110 µF 10 Hz to 80 Hz 0.35 %+ 78 nF  
 110 µF to 330 µF DC to 50 Hz 0.35 %+ 0.23 µF  
 0.33 mF to 1.1 mF DC to 20 Hz 0.35 % + 0.78 µF  
 1.1 mF to 3.3 mF DC to 6 Hz 0.35 % + 2.3 μF  
 3.3 mF to 11 mF DC to 2 Hz 0.35 % + 7.8 μF  
 11 mF to 33 mF DC to 0.6 Hz 0.58 % + 23 μF  
 33 mF to 110 mF DC to 0.2 Hz 0.85 % + 78 μF  
     
LF POWER/ENERGY (20/E12) 
Power – Measuring Equipment     
DC Power     


0.33 mA to 330 mA 11 µW to 1.1 mW DC 0.024 % Fluke 5520A 
 1.1 mW to 110 mW DC 0.027 %  
 0.11W to 110 W DC 0.024 %  
 110 W to 330 W DC 0.018 %  
     
0.33 A to 3 A 11 W to 110 mW DC 0.044 %  


 0.11 W to 990 W DC 0.053 %  
 1 W to 3 kW DC 0.0096 %  
     


3 A to 20.5 A 0.099 W to 0.99 W DC 0.088 %  
 0.99 W to 6.8 kW DC 0.07 %  
 6.8 W to 20.5 kW DC 0.04 %  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Frequency Range 


Uncertainty  
(k=2) Note 3,5 Remarks 


AC Power Note 8  (PF = 1)     
3.3 mA to 9 mA 0.11 mW to 3 mW 10 Hz to 65 Hz 0.13 %  


 3 mW to 9 W 10 Hz to 65 Hz 0.077 %  
9 mA to 33 mA 0.3 mW to 10 mW 10 Hz to 65 Hz 0.089 %  
 10 mW to 33  W 10 Hz to 65 Hz 0.077 %  
     
33 mA to 90 mA 1 mW to 30 mW 10 Hz to 65 Hz 0.071 %  
 30 mW to 90 W 10 Hz to 65 Hz 0.057 %  
     
90 mA to 330 mA 3.0 mW to 100 mW 10 Hz to 65 Hz 0.089 %  
 100 mW to 300 W 10 Hz to 65 Hz 0.078 %  
     
0.33 A to 0.9 A 11 mW to 300 mW 10 Hz to 65 Hz 0.071 %  
 300 mW to 900 W 10 Hz to 65 Hz 0.081 %  
     
0.9 A to 2.2 A 30 mW to 720 mW 10 Hz to 65 Hz 0.089 %  
 720 mW to 2 kW 10 Hz to 65 Hz 0.079 %  
     
2.2 A to 4.5 A 80 mW to 1.4 W 10 Hz to 65 Hz 0.088 %  
 1.4 W to 4.5 kW 10 Hz to 65 Hz 0.18 %  
     
4.5 A to 20.5 A 150 mW to 6.7 W 10 Hz to 65 Hz 0.17 %  


 6.7 W to  20 kW 10 Hz to 65 Hz 0.17 %  
     
PHASE METERS (20/E15) 
LF Phase – Measuring 
Equipment 0° to 180° 10 Hz to 65 Hz 0.1° Fluke 5520A 
Field calibrations available Note 4  65 Hz to 500 Hz 0.2°  
  500 Hz to 1 kHz 0.37°  


  1 kHz to 5 kHz 1.8°  
  5 kHz to 10 kHz 3.6°  
  10 kHz to 20 kHz 7.3°  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 


TIME and FREQUENCY 
FREQUENCY DISSEMINATION (20/F01) 
Frequency Measuring 
Equipment 10 MHz 5.8 x 10-10 


Rubidium Frequency 
Standard 


    
PULSE WAVEFORM (20/F04) 
Rise Time 250 ps Nominal 51 ps Note 9 Fluke 5520A/SC1100 
Field calibrations available Note 4    
    


MECHANICAL 
MASS DETERMINATION (20/M08) 
Mass – Metric 10 kg 0.26 g Echelon III 
 20 kg 0.48 g  
    
Mass – Avoirdupois 10 lb 0.10 g Echelon III 
 20 lb 0.10 g  
 50 lb 0.15 g  
    
TORQUE (20/M15) 
Torque – Measure 5 lbf-in to 250 lbf-ft 1.0 % CDI 950-DT 
Field calibrations available Note 4    
    
Torque Screwdrivers – 
Measure 5 lbf-in to 100 lbf-in 1.5 % CDI 950-DT 
Field calibrations available Note 4    
    
WEIGHING INSTRUMENTS (20/M16) 


Scales and Balances 2 kg 17 mg 
ASTM Class 2 Mass 
Standards 


 1 kg 16 mg  
 500 g 12 mg  
 200 g 1.2 mg  
 100 g 1.2 mg  
 50 g 1.2 mg  
 20 g 1.2 mg  
 10 g 1.2 mg  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 5 g 1.2 mg  
 2 g 1.2 mg  
 1 g 1.2 mg  
 500 mg 1.2 mg  
 200 mg 1.2 mg  
 100 mg 1.2 mg  
    


ELECTROMAGNETICS – RF/MICROWAVE 
RF POWER (20/R17) 
Frequency Response    
Field calibrations available Note 4    


5 mV to 5.5 V 50 kHz to 100 MHz 1.7 % + 100 μV Fluke 5520A/SC1100 
 100 MHz to 300 MHz 2.2 % + 100 μV  
 300 MHz to 600 MHz 4.1 % + 100 μV  
    
4 mV to 3.5 V 600 MHz to 1.1 GHz 5.1 % + 100 μV  
    


THERMODYNAMIC 
LABORATORY THEMOMETERS, DIGITAL and ANALOG (20/T03) 
Temperature – Measure  -100 °C to 660 °C 0.015 °C Hart 5626, 1560, 2560 
Field calibrations available Note 4    
    
Temperature – Measuring 
Equipment -30 °C to -20 °C 0.045 ºC Hart 5626, 1560, 2560, 7103
Field calibrations available Note 4 -20 °C to 150 °C 0.021 ºC Hart 5626, 1560, 2560, 7320


 150 °C to 600 °C 0.23 °C Hart 5626, 1560, 2560, 9122
    


PRESSURE (20/T05) 


Pressure – Gage -15 psi to 25 psi 0.0017 psi 
Ruska 7250xi Pressure 
Controller 


Field calibrations available Note 4 25 psi to 500 psi 0.0065 %  
    
 -36 inH2O to -22 inH2O 0.009 % + 150 μinH2O DHI PPC4 Controller 


 -22 inH2O to 22 inH2O 0.0022 inH2O  
 22 inH2O to 60 inH2O 0.0090 % + 0.00015 inH2O  
 60 inH2O to 72 inH2O 0.0067 inH2O  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 72 inH2O to 804 inH2O 0.0090 % + 0.00015 inH2O  


 500 psi to 15 000 psi 0.0084 % 
Ametek T-150 Deadweight 
Tester 


    
Pressure – Absolute 0 psi to 25 psi 0.0019 psi Ruska 7250xi Controller 
Field calibrations available Note 4 25 psi to 500 psi 0.0066 % + 0.001 psi  
    
TEMPERATURE INDICATORS (20/T08) 
Electrical Simulation of 
Thermocouples     
Field calibrations available Note 4    


Type B 600 ºC to 800 ºC 0.45 ºC Fluke 5520A 
 800 ºC to 1000 ºC 0.35 ºC  
 1000 ºC to 1550 ºC 0.32 ºC  
 1550 ºC to 1820 ºC 0.35 ºC  
    


Type E -250 ºC to -100 ºC 0.51 ºC  
 -100 ºC to -25 ºC 0.19 ºC  
 -25 ºC to 350 ºC 0.17 ºC  
 350 ºC to 650 ºC 0.19 ºC  
 650 ºC to 1000 ºC 0.23 ºC  
    


Type J -210 ºC to -100 ºC 0.29 ºC  
 -100 ºC to -30 ºC 0.19 ºC  
 -30 ºC to 150 ºC 0.17 ºC  
 150 ºC to 760 ºC 0.20 ºC  
 760 ºC to 1200 ºC 0.25 ºC  
    


Type K -200 ºC to -100 ºC 0.35 ºC  
 -100 ºC to -25 ºC 0.21 ºC  
 -25 ºC to 120 ºC 0.19 ºC  
 120 ºC to 1000 ºC 0.28 ºC  
 1000 ºC to 1372 ºC 0.41 ºC  
    


Type N -200 ºC to -100 ºC 0.41 ºC  
 -100 ºC to -25 ºC 0.24 ºC  
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CALIBRATION AND MEASUREMENT CAPABILITIES (CMC) Notes 1,2 
Measured Parameter or  
Device Calibrated Range Uncertainty (k=2) Note 3,5 Remarks 
 -25 ºC to 120 ºC 0.22 ºC  
 120 ºC to 410 ºC 0.21 ºC  
 410 ºC to 1300 ºC 0.29 ºC  
    


Type R 0 ºC to 250 ºC 0.58 ºC  
 250 ºC to 400 ºC 0.36 ºC  
 400 ºC to 1000 ºC 0.35 ºC  
 1000 ºC to 1767 ºC 0.47 ºC  
    


Type S 0 ºC to 250 ºC 0.48 ºC  
 250 ºC to 1000 ºC 0.37 ºC  
 1000 ºC to 1400 ºC 0.38 ºC  
 1400 ºC to 1767 ºC 0.47 ºC  
    


Type T -250 ºC to -150 ºC 0.64 ºC  
 -150 ºC to 0 ºC 0.26 ºC  
 0 ºC to 120 ºC 0.19 ºC  
 120 ºC to 400 ºC 0.17 ºC  


END 
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Notes 
Note 1: A Calibration and Measurement Capability (CMC) is a description of the best result of a calibration or measurement (result 
with the smallest uncertainty of measurement) that is available to the laboratory’s customers under normal conditions, when 
performing more or less routine calibrations of nearly ideal measurement standards or instruments.  The CMC is described in the 
laboratory’s scope of accreditation by: the measurement parameter/device being calibrated, the measurement range, the uncertainty 
associated with that range (see note 3), and remarks on additional parameters, if applicable. 
 
Note 2: Calibration and Measurement Capabilities are traceable to the national measurement standards of the U.S. or to the national 
measurement standards of other countries and are thus traceable to the internationally accepted representation of the appropriate SI 
(Système International) unit. 
 
Note 3: The uncertainty associated with a measurement in a CMC is an expanded uncertainty with a level of confidence of 
approximately 95 %, typically using a coverage factor of k = 2.  However, laboratories may report a coverage factor different than k = 
2 to achieve the 95 % level of confidence.  Units for the measurand and its uncertainty are to match.  Exceptions to this occur when 
marketplace practice employs mixed units, such as when the artifact to be measured is labeled in non-SI units and the uncertainty is 
given in SI units (Example: 5 lb weight with uncertainty given in mg). 


Note 3a: The uncertainty of a specific calibration by the laboratory may be greater than the uncertainty in the CMC due to the 
condition and behavior of the customer's device and specific circumstances of the calibration.  The uncertainties quoted do not 
include possible effects on the calibrated device of transportation, long term stability, or intended use. 
Note 3b: As the CMC represents the best measurement results achievable under normal conditions, the accredited calibration 
laboratory shall not report smaller uncertainty of measurement than that given in a CMC for calibrations or measurements 
covered by that CMC. 
Note 3c: As described in Note 1, CMCs cover calibrations and measurements that are available to the laboratory’s customers 
under normal conditions.  However, the laboratory may have the capability to offer special tests, employing special conditions, 
which yield calibration or measurement results with lower uncertainties.  Such special tests are not covered by the CMCs and are 
outside the laboratory’s scope of accreditation.  In this case, NVLAP requirements for the labeling, on calibration reports, of 
results outside the laboratory’s scope of accreditation apply.  These requirements are set out in Annex A.1.h. of NIST Handbook 
150, Procedures and General Requirements. 
 


Note 4: Uncertainties associated with field service calibration may be greater as they incorporate on-site environmental contributions, 
transportation effects, or other factors that affect the measurements. (This note applies only if marked in the body of the scope.) 
 
Note 5: Values listed with percent (%) are percent of reading or generated value unless otherwise noted. 
 
Note 6: NVLAP accreditation is the formal recognition of specific calibration capabilities.  Neither NVLAP nor NIST guarantee the 
accuracy of individual calibrations made by accredited laboratories. 
 
Note 7: See NIST Handbook 150 for further explanation of these notes. 
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Notes 
Note 8: The uncertainties shown are for the most favorable conditions.  There is an increase in uncertainty that corresponds to the 
laboratory’s AC voltage and current uncertainties at different frequencies other than the ones shown.  Power factors (PF) other than 
the one shown contribute to the power uncertainty.  PF is related to the cosine of phase.  Therefore, uncertainties track the laboratory’s 
phase uncertainty closely at PF near one, but are magnified heavily as PF approaches zero.  The lab may also report reactive power, 
apparent power, and power factor under this accreditation.  If needed, contact laboratory for more information regarding uncertainties 
at frequency and power factor combinations other than the ones shown. 
 
Note 9: The stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 250 ps.  In the typical 
application of measuring rise time of an oscilloscope, this value is one of the contributing factors, but other factors are derived from 
the DUT. 
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 Transmation Canada Inc. 
 CAL-MATRIX Metrology Inc.                
 916 Gateway  
 Burlington, Ontario  
 Canada   L7L 5K7 
 
 


Contact:  Robert Whittaker Tel (905) 632-5869 
Toll Free (800) 897-0067 
Fax (905) 632-3741 
Email Robert.Whittaker@cal-matrix.com 
Website http://www.cal-matrix.com 
 


Clients Served: All interested parties.  
On-site calibration services are available for 
Type III calibration capabilities and those Type 
II capabilities specifically indicated in the 
remarks column. 
 


Field(s) of Calibration: Dimensional, mechanical and electrical (dc 
and low frequency) 
 


SCC Accreditation: 
(ISO/IEC 17025) 


Accredited Laboratory No. 22 
First issued 1985-10-08 
 


 
This scope of calibration capabilities is published by CLAS of the National Research Council of Canada 
(NRC) in close co-operation with PALCAN of the Standards Council of Canada (SCC), Canada's accreditation 
body for calibration and testing laboratories.  The SCC accredits the capability of the named laboratory for 
being able to perform the listed calibrations at the given Calibration and Measurement Capabilities (CMC) 
with traceability to the International System of Units (SI) or to standards acceptable to CLAS. 
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Measured Quantity & Range 


or Instrument 
CMC expressed as an 


Uncertainty  
Type Remarks 


Gauge Block, length: Steel, 
Rectangular and Square   I  


 
Inch, up to 4 inches 


 
± ( 0.5 + 1.85L ) μinch or  


± 2.5 μinch, whichever greater  
 (Note: L in ‘inches’) 


 


 


 


± ( 1.5 + 1.3L ) μinch 
 (Note: L in ‘inches’) 


 
 


 
 See notes 1, 2 and 5 a) 


The PDF version is provided for convenience, the NRC web-site remains the authoritative source for the current 
approved calibration and measurement capabilities 


 


Inch,  5 to 20 inches 


± ( 0.013 + 0.002L ) μm or 
± 0.064 μm, whichever greater 


(Note: L in ‘mm’) 
 


  


Metric,  up to 100 mm 


± ( 0.16 + 0.001L ) μm 
(Note: L in ‘mm’) 


 


  Metric, 125 to 500 mm 


± 1 μinch or ± 0.025 μm  See note 3 Variation in length of gauge 
blocks (parallelism): 


Optical Flatness 
 
Measurement of optical flatness 
of gauge blocks and  
4 inch diameter optical flats 


 


 
 


± 3 μinch 
 


II  
 
See note 4 


Ring gauge cylindrical, diameter: 
 


 I  


± ( 5 + 5.2L ) μin 
(Note: L in ‘inches’) 


  


 See notes 2, 5 b) and 6 Inch,  up to 12 inches 


± ( 0.12 + 0.0052L ) μm 
(Note: L in ‘mm’) 


  


  
 


Metric,  up to 305 mm 


Plug gauge cylindrical, diameter: 
 
Inch,  up to 12 inches 
 
Metric,  up to 305 mm 


 


 
 


± ( 5 + 5.2L ) μin 
(Note: L in ‘inches’) 


 
± ( 0.12 + 0.0052L ) μm 


(Note: L in ‘mm’) 
 


I  
 


See notes 2, 5 c) and 6 
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Measured Quantity & Range 


or Instrument 
CMC expressed as an 


Uncertainty  
Type Remarks 


Thread wire, diameter: 
 


 I  


Inch,  up to 1 inch 
 


± 10 μin  See notes 2 and 5 d) 


Metric,  up to 25 mm ± 0.25 μm 
 


  


Caliper: Outside 
 


 II 
III 


 


Inch,  up to 12 inches ± 310 μin  See notes 2 and 5 e) 
Inch,  over 12 to 24 inches ± 450 μin   
Inch,  over 24 to 40 inches 
 


± 640 μin   
 


Metric,  up to 300 mm ± 8 μm   
Metric,  from 300 to 600 mm ± 12 μm   
Metric,  from 600 to 1000 mm ± 16 μm 


 
  


Caliper: Inside 
 


 II 
III 


 


Inch,  up to 12 inches 
 


± 310 μin  See notes 2 and 5 e) 


Metric,  up to 300 mm ± 8 μm 
 


  


Caliper: Depth 
 


 II 
III 


 


Inch,  up to 12 inches ± 330 μin 
 


 See notes 2 and 5 e) 


Metric,  up to 300 mm ± 9 μm 
 


  


Dial and Test Indicators: 
 


 II 
III 


 


Inch,  0.001 inch resolution ± 140 μin  See notes 2 and 5 f) 
Inch,  0.0001 inch resolution ± 48 μin   
Inch,  0.00002 inch resolution ± 16 μin   


 
Metric,  0.02 mm resolution ± 4 μm   
Metric,  0.002 mm resolution ± 1.2 μm   
Metric,  0.0005 mm resolution ± 0.4 μm 
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Measured Quantity & Range 


or Instrument 
CMC expressed as an 


Uncertainty  
Type Remarks 


Micrometers: Outside 
 


 II 
III 


 


Inch,  up to 6 in ± ( 34 + 3.1L ) μin 
(Note: L in ‘inches’)  


 See notes 2 and 5 g) 


Over 6 to 36 in ± ( 50 + 7L ) μin 
(Note: L in ‘inches’) 


 


  
 
 


Metric,  up to 150 mm ± ( 0.86 + 0.0031L ) μm 
(Note: L in ‘mm’)  


  


Over 150 to 900 mm 
 


± ( 1.27 + 0.007L ) μm 
(Note: L in ‘mm’) 


 


  


Micrometers: Inside 
 


 II 
III 


 


Inch,  head travel of 1 in ± 60 μin  See notes 2 and 5 g) 
Inch,  up to 36 in ± ( 40 + 6L ) μin 


(Note: L in ‘inches’) 
 


  
 
 


Metric,  head travel of 25.4 mm ± 1.5 μm   
Metric,  up to 900 mm 
 


± ( 1.0 + 0.006L ) μm 
(Note: L in ‘mm’) 


 


  


Micrometer head 
 


 II 
 


 


Spindle displacement:     
• up to 1 inch ± 10 μinch  See note 2 
• up to 25.4 mm ± 0.26 μm 


 
  


Optical comparator: 
 


 III  


• lens magnification < 0.1 %   
• horizontal encoder 


with digital readout 
± 100 μin    


• horizontal encoder 
with digital readout 


• angle 
 


± 100 μin 
 


± 2.2 minutes of arc 
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Measured Quantity & Range 


or Instrument 
CMC expressed as an 


Uncertainty  
Type Remarks 


Micrometer setting standards: 
 


 II  


Inch,  up to 36 inches ± ( 30 + 4L ) μin 
(Note: L in ‘inches’)  


 See notes 2, 5 g)  


over 36 up to 80 inches ± ( 200 + 5L ) μin 
(Note: L in ‘inches’) 


 


  
 
 


Metric,  up to 900 mm ± ( 0.8 + 0.004L ) μm 
(Note: L in ‘mm’)  


   


over 900 up to 2000 mm ± ( 5 + 0.005L ) μm 
(Note: L in ‘mm’)  


 


   


Rules, measuring 
 


 II  


Inch,  length up to 48 inches ± ( 30 + 8L ) μin 
(Note: L in ‘inches’) 


  


 See notes 2 and 5 h) 


Metric,  length up to 1000 mm ± ( 0.8 + 0.008L ) μm 
(Note: L in ‘mm’)  


 


  


Torque transducers: 
Clockwise and counter clockwise 
 


 II 
 


50 lb•in to 250 lb•ft 
 


± 0.25 % of reading 
 


 See notes 2 and 5 i) 


5.65 N•m to 339 N•m ± 0.25 % of reading 
 


  


Torque wrenches & screwdrivers: 
Clockwise and counter clockwise 
 


 II 
III  


50 lb•in to 250 lb•ft 
 


± 0.5 % of reading 
 


 See notes 2 and 5 i) 


5.65 N•m to 339 N•m ± 0.5 % of reading 
 
 
 
 


 


 


Measured Quantity & Range CMC expressed as an Type Remarks 
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or Instrument Uncertainty  
Surface Plate Flatness  III  


up to 20 foot diagonal 
 


± (43+2D) μinch, 
where, D is the length of the 


diagonal in inches. 


 See note 5 j)   
 


Thread plug gauge and  
thread setting plug gauge,  
60 degree: 
 


 II  


• Pitch diameter  
(measured over thread wires) 


   


-   Inch, up to 1.5 inches ± 100 μin  See notes 2, 5 k) and 7 
-   over 1.5 up to 6 inches ± 200 μin   
-   over 6 up to 12 inches ± 300 μin 


 
  


-   Metric, up to 35 mm ± 2.5 μm   
-   over 35 up to 150 mm ± 5.1 μm   
-   over 150 up to 300 mm 
 


± 7.6 μm   


• Major diameter    
-   Inch, up to 12 inches ± ( 10 + 6L ) μin 


(Note: L in ‘inches’) 
  


-   Metric, to 300 mm ± ( 0.25 + 0.006L ) μm 
(Note: L in ‘millimetres’) 


  


Thread ring gauge,  
solid, 60 degree parallel: 
 


 II  


• Pitch diameter  
(measured over balls) 


  
 


-   Inch,  up to 5.5 inches ± 90 μin  See notes 2, 5 k) and 7 
-   Metric,  up to 139 mm ± 2.3 μm 


 
  


Thread ring gauge, adjustable,  
60 degree parallel: 
 


 II  


• Set to thread setting plug 
- Inch, up to 12 inches 
 
- Metric, up to 305 mm  


The adjustable thread ring 
gauge is set to the functional 
diameter of the thread setting 
plug. 
 


 


    See notes 2, 5 k) 


Transcat_Toronto_Scope_Expires_20181008







 


 CLAS Certificate Number 2000-03 Page 7 of 19 
   
 CAL-MATRIX Metrology Inc. 
 Burlington, Ontario 


Issue 8.1e 2014-05-15 
The PDF version is provided for convenience, the NRC web-site remains the authoritative source for the current 


approved calibration and measurement capabilities 
 


 
Measured Quantity & Range 
or Instrument 


CMC expressed as an 
Uncertainty  


Type Remarks 


Pressure, Gauges, Controllers, & 
Transducers  
    


    
See Note 1 


Gauge, Pneumatic 
• 0.2 to 25  psig                                 
• 2 to 1000 psig  
 
• 1.4 to 174 kPa 
• 14 to 70,000 kPa 
 
 
• Pressure Range (-17, 0.5, 1.0, 


10.0, 15.0 30.0, 100.0, 50.0, 
250.0, 500,0, 750,0 1,500) psig 


 
• Pressure Range -100 to 10,000 


kPa 
 
• 0 to 4,500 psig  
• 0 to 31,000 kPa 
 
Gauge, Hydraulic     
 
• 10 to 16,000 psig 
 
 
• 0 to 4,500 psig 
• 0 to 31,000 kPa 
 
 
Absolute, Pneumatic 
 
• 0.2 to 25  psia                                 
• 2 to 1000 psia  
 
• 1.4 to 174 kPa 
• 14 to 70,000 kPa 
 
 
 
 


 
± 0.0035 % of Reading  
± 0.0035 % of Reading  


  
± 0.0035 % of Reading  
± 0.0035 % of Reading  


 
 


± 0.01 % of Full Scale for each 
range  


 
 


± 0.01 % of Full Scale for each 
range 


 
± 0.01 % of Full Scale  
± 0.01 % of Full Scale 


 
 
 


± 0.025 % of Reading  
 
 


± 0.01 % of Full Scale  
± 0.01 % of Full Scale  


 
 
 
 


± 0.0035 % of Reading  
± 0.0035 % of Reading  


 
± 0.0035 % of Reading  
± 0.0035 % of Reading  


 
 
 
 


 
I 
I 
 
I 
I 
 
 


II & III 
 
 
  
II & III 
 


 
II & III 
 
 


 
 
I 
 
 


I & II 
 
 


 
 
 


I 
I 
 
I 
I 
 
 
 
 


 
Ruska 2465-745 
Pressure Balance 
 
Ruska 2465-745 
Pressure Balance 
 
 
Mensor APC 600  
Multiple-Range Pressure 
Controller  
 
 
 
 
Mensor 2106-4.5k 
Pressure Gauge 
   
 
 
Budenberg 580HXA 
Pressure Balance 
 
Mensor 2106-4.5k 
Pressure Gauge  
 
 
 
 
Ruska 2465-745 
Pressure Balance 
 
Ruska 2465-745 
Pressure Balance 
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Measured Quantity & Range 
or Instrument 
      


 
 


 
CMC expressed as an 


Uncertainty 
 


 
 


Type 
 


 
 
Remarks 
  


Absolute, Pneumatic 
 
• Pressure Ranges ( 0.5, 1.0, 


10.0, 15.0,30.0, 50.0, 100,250.0, 
500,0, 750,0 1,500) psia 


  
• Pressure Range 0 to 70,000 kPa 
 
 
• Barometric Range 758 to 1172 


hPa   
 


 
 


± 0.01 % of Full Scale for each 
range 


 
 


± 0.01 % of Full Scale for each 
range 


 
± 0.01 % of Reading  


 


II & III 
 
 
 


II & III 
 
 


II & III 


Mensor APC 600  
Multiple-Range Pressure 
Controller  
 
 
 
Mensor APC 600 
Pressure Controller 
Barometric Reference 


HARDNESS    


Indirect verification of Rockwell 
Hardness Testers: 


 II & III  


• HRA, HRBW, HRC, HREW Governed by the uncertainty of 
the standardized test block 
used to perform the indirect 


verification 


 ASTM E18 
Standardized Test 
Blocks per ASTM E18 
See notes 9 & 10 


Indirect verification of Rockwell 
Superficial Hardness Testers: 


 II & III  


• HR15N, HR15TW, HR15YW 
• HR30N, HR30TW 
• HR45N, HR45TW 


Governed by the uncertainty of 
the standardized test block 
used to perform the indirect 


verification 
 


 ASTM E18 
Standardized Test 
Blocks per ASTM E18 
See notes 9 & 10 
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Measured Quantity & Range 
or Instrument 
 


 
CMC expressed as an 


Uncertainty 
 


 
Type 


 


 
Remarks 
 


Indirect verification of Vickers 
Micro Indentation Hardness 
Testers: 


 II & III  


• HV  
 


Governed by the uncertainty of 
the standardized test block 
used to perform the indirect 


verification 


 ASTM E384 
Standardized Test 
Blocks per ASTM E384 
See notes 9 & 12 


Indirect verification of Knoop 
Micro Indentation Hardness 
Testers: 


 II & III 
 
 
 


 


• HK  
 
 
 
 
 
Indirect verification of Brinell 
Hardness Testers 
 


HBW 


Governed by the uncertainty of 
the standardized test block 
used to perform the indirect 


verification 
 
 


Governed by the uncertainty of 
the standardized test block 
used to perform the indirect 


verification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


II & III 
 
 
 
 
 


II & III 


ASTM E384 
Standardized Test 
Blocks per ASTM E384 
See notes 9 & 12 
 
 
ASTM E10 
Standardized Test 
Blocks per ASTM E10 
See notes 9 & 11 


The PDF version is provided for convenience, the NRC web-site remains the authoritative source for the current 
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Measured Quantity 
& Range or 
Instrument 


Frequency CMC expressed as an 
Uncertainty (±)  


T
y
p
e 


Remarks 


Frequency 10 MHz 
 
 
 
 
 
 
 
 
0.01 Hz to 2 MHz 


1 part in 10-10 


 
 
 
 
 
 
 
 
2.5 ppm + 5 μHz 


II For the calibration of the 
normalized frequency 
offset averaged over 24 
hours of stable frequency 
sources and measuring 
devices using a frequency 
standard and GPS system 
 
Generate using a 
multifunction calibrator. 
On-site calibration 
available 


Voltage, DC 
 
1 mV to 22 V 
22 V to 1100 V 
 
 
0 V to 100 mV 
100 mV to 1 V 
1V to 10 V 
10 V to 100 V 
100 V to 1000 V 
 
 
1 kV to 100 kV 


  
 


0.041 % to 3.7 ppm 
3.7 ppm to 6.9 ppm 
 
 
5.5 ppm + 0.3 μV  
4.5 ppm  + 0.3 μV  
4.5 ppm + 0.5 μV  
6.5 ppm  + 30 μV  
18 ppm  + 100 μV  
 
0.1 % to 0.5 % 


II Generate using a 
multifunction calibrator. For 
the calibration of voltage 
measuring devices. On-site 
calibration available. 
 
Measure. For the calibration 
of dc voltage generating 
devices. On-site calibration 
available. 
 
 
Measure: For the calibration 
of dc voltage generating 
devices. 


  
 
10 Hz to 1 MHz 
 
 
 
1 Hz to 2 MHz 
 
 
 
 
 
60 Hz 


 
 
49 ppm to 8 % 
 
 
 
142 ppm to 1.5 % 
 
 
 
 
 
0.1 % to 0.5 % 


II  
Generate. For the 
calibration of AC current 
measuring devices. See 
Annex A for detailed 
capabilities 
Measure. For the calibration 
of voltage sources using a 
digital multiumeter. On-site 
calibration available. 
 
Measure: For the calibration 
of ac voltage generating 
devices. 
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Measured Quantity & 
Range or Instrument 


Frequency CMC expressed as an 
Uncertainty (±)  


T 
y 
p 
e 


Remarks 


 
Current, DC 
 
10 μA to 2.2 A 
100 μA to 11 A 
11 A to 20 A 
 
100 nA to 1.0 A  
 
 
10 A to 100 A 
 


  
0.064 % to 38 ppm 
0.05 % + 500 μA 
0.1 % + 750 μA 
 
 
430 ppm to 28 ppm 
 
 
 
100 ppm 


II Generate. For the calibration 
of dc current measuring 
devices. On-site calibration 
available. 
 
Measure. For the calibration 
of dc current generating 
devices. On-site calibration 
available. 
 
Measure using dc shunts and 
8.5 digit DMM. 
 


 
Current, AC 
 
29 μA to 2.2 A 
3 A to 20 A  
 
 
 
 
1 μA to 1.0 A 
 
 


 
 
 
10 Hz to 10 kHz 
45 Hz to 5 kHz 
 
 
 
 
10 Hz to 100 kHz  
 


 
 
 
7 % to 136 ppm 
0.08 % to 3 % 
 
 
 
 
0.05 % to 1 % 


II Generate. For the 
calibration of sinewave 
current measurement 
devices.  See Annex B for 
details. On-site calibration 
available. 
 
Measure. For the calibration 
of sinewave current 
generating devices. On-site 
calibration available 


Resistance 
 
 
 
1 mΩ to 100 MΩ 
 
 
 
 
1 MΩ to 100 GΩ 
 
 
1 mΩ to 1 GΩ 
 
 
 


  
 
 
10 ppm to 100 ppm 
 
 
 
 
100 ppm to 1000 ppm 
 
 
11 ppm to 0.6 % 


II Source: 
 
For the calibration of 
resistance measuring 
devices. On-site calibration 
available. 
 
For the calibration of 
insulation resistance 
measurement instruments 
 
Measure. On-site 
calibration available 
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Measured Quantity & 
Range or Instrument 


Frequency CMC expressed as an 
Uncertainty (±)  


T 
y 
p 
e 


Remarks 


 
Oscilloscope 


 
 
Amplitude DC 
1.0 mV to 130 V (1 MΩ) 
1.0 mV to 6.6 V (50 Ω) 
 
Square wave 
1.0 mV to 130 V p-p (1 
MΩ) 
1.0 mV to 6.6 p-p V (50 
Ω) 
 
 
 
 
 
Flatness. 
Leveled Sine Wave 5 
mV to 5.5 V relative to 
50 kHz 
 
 
Time Marker 
1 ns to 20 ms 
50 ms to 5 s 
 
 
 
Rise Time 
 
 
Input Resistance 
40 Ω to 60 Ω 
500 KΩ to 1.5 MΩ 
 
Input Capacitance 
5 pF to 50 pF (1 MΩ) 
 
 
 
 


 
 
 
 
 
 
 
 
10 Hz to 10 kHz 
 
10 Hz to 10 kHz 


 
 
 
 
 
 


50 kHz to 100 MHz 
100 MHz to 300 MHz 
300 MHz to 600 MHz 
600 MHz to 1.1 GHz 
 
 
 
 
 
1 kHz to 2 MHz 
2 MHz to 10 MHz 
 
 


 
 
 
 
0.05 % of output + 40 
µV 
0.25 % of output + 40 
µV 
 
 
0.25 % of output + 40 
µV 
 
0.25 % of output + 40 
µV 
 
 
 
 
 
1.5 % + 100 μV 
2 % + 100 μV 
4 % + 100 μV 
5 % + 100 μV 
 
 
( 25 + 1000T ) ppm 
(Note: T in seconds) 
 
 
300 ps 
350 ps 
 
 
0.1 % 
0.1 % 
 
 
5 % + 0.5 pF 


II Source. For the calibration of 
oscilloscopes. On-site 
calibration available 
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Measured Quantity & 
Range or Instrument 


Frequency CMC expressed as an 
Uncertainty (±)  


T 
y 
p 
e 


Remarks 


 
Capacitance 
 
 
0.19 nF to 1.1 nF 
1.1 nF to 3.3 nF 
3.3 nF to 333 nF 
0.33 μF to 1.1 μF 
1.1 μF to 3.3 μF 
3.3 μF to 11 μF 
11μF to 33 μF 
33 μF to 110 μF 
110μF to 333 μF 
0.33 mF to 1.1mF 
1.1 mF to 3.3 mF 
3.3 mF to 11 mF 
11 mF to 33 mF 
33 mF to 110 mF 
 
 
 
 
 


 
 
 
 
10 Hz to 10 kHz 
10 Hz to 3 kHz 
10 Hz to 1 kHz 
10 Hz to 600 Hz 
10 Hz to 300 Hz 
10 Hz to 150 Hz 
10 Hz to 120 Hz 
10 Hz to 80 Hz 
DC to 50 Hz  
DC to 20 Hz 
DC to 6 Hz 
DC to 2 Hz 
DC to 0.6 Hz 
DC to 0.2 Hz  


 
 
 
 
0.5 % to 5.8 % 
0.8 % to 1.4 % 
0.34 % to  0.55 % 
0.35 % to 0.55 % 
0.34 % to 0.52 % 
0.34 % to 0.55 % 
0.49 % to 0.67 % 
0.54 % to 0.75 % 
0.54 % to 0.72 % 
0.45 % to 0.75 % 
0.54 % to 0.72 % 
0.55 % to 0.75 %  
0.84 % to 1.0 % 


1.2 % to 1.4 % 


II Source synthesized 
capacitance using a 
multiproduct calibrator. For 
the calibration of capacitance 
measuring devices. On-site 
calibration available. 
 


 
Current clamp 
calibration 
 
Effective DC current 
output 
 
10 to 16.5 A Turns 
16.5 to 150 A Turns 
150 to 1025 A Turns 
 
 
 
Effective AC current 
output 
 
20 to 150 A Turns 
150 to 1000 A Turns 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
65 to 440 Hz 
65 to 440 Hz 


 
 
 
 
 
 
0.5 % + 20 mA 
0.5 % + 140 mA 
0.5 % + 500 mA 
 
 
 
 
 
 
0.8 % 
0.8 % 


II Source using a multifunction 
calibrator and a 50 turn coil. 
For the calibration of clamp 
meters. 
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Measured Quantity 


& Range or 
Instrument 


Frequency CMC expressed as an 
Uncertainty (±)  


T
y
p
e 


Remarks 


Electrical Calibration 
of Temperature 
Indicators and 
Simulators 
 
 
Thermocouple 
simulation 


-250°C to 2316°C 
 
 
 
RTD simulation 
 
-200°C to 630°C 


  
 
 
 
 
 
 
 


0.16°C to 0.84°C 
 
 
 
 
0.04°C to 0.23°C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


II Source for types B, E, J, K,, 
N, R, S and T thermocouples 
using multifunction calibrators. 
Suitable for the calibration of 
temperature indicators and 
process calibrators by 
electrical simulation of 
temperature. On-site 
calibration available. 
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Notes 


 
1 Limited to calibrations performed by comparison with individual inch-sized steel gauge blocks covering 


the range from 0.05 inch through 20 inches (or mm equivalent) where the reference standards have 
been calibrated and traceable to the International System of Units (SI). 


 
2 The CMC listed can be achieved only if the standards being calibrated are suitable for such a 


measurement.  The uncertainty stated on a calibration report will reflect the uncertainty contribution of 
the standards that were calibrated.  


 
3 This measured quantity is commonly known as parallelism of gauge blocks. 
 
4 Limited to the measurement of optical flatness of gauge blocks and 4 inch diameter optical flats by the 


use of a reference optical flat and monochromatic light source. 
 
5 Where applicable, CAL-MATRIX Metrology’s internally developed calibration procedures are based 


upon the following standards.  Also, statements of compliance may be made against the following 
performance specifications (if not available, manufacturer’s or client’s specified tolerances are generally 
used): 


 


a) gauge block:  GGG-G-15C,  ASME B89.1.9 
b) ring gauge:  ASME B89.1.6M 
c) plug gauge:  ASME B89.1.5 
d) thread wire:  ASME B89.1.17 
e) caliper:  Federal Standard GGG-C-111 
f) dial indicator:  ASME B89.1.10M 
g) micrometer and micrometer setting standard:  Federal Specification GGG-C-105, ASME B89.1.13 
h) measuring rules:  Federal Specification GGG-R-791H 
i) torque:  Federal Specification GGG-W-686  
j) surface plate:  Federal Specification GGG-P-463 (using a HP 5529A  Laser Interferometer) 
k) threaded gauge:  ANSI/ASME B1.2,  ANSI/ASME B1.6 


 
6 Laboratory primary gauge blocks are used as reference standards for plain ring and master cylindrical 


plug gauge measurement. The Type Ι uncertainties as listed are representative of laboratory “best 
practice” with the device under measurement being “in new” or “like new” condition.  For plain ring 
measurement, single gauge blocks wrung with “end caps” are used as reference length standards; 
uncertainties are based on a one to one size relationship between the device under measurement and 
the gauge block reference standard.  
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Notes 


7 In normal commercial gauging practice, the pitch diameter of a thread plug gauge is determined by 
measuring the diameter over thread wires inserted in the thread groove on opposite sides of the axis.  
The preferred term for this measurement is 'thread groove diameter'.  Other names for this 
measurement are 'simple effective diameter' and 'simple pitch diameter'. 


 
8 Calibration made using dead weight tester.  For on-site calibrations, the local gravity is taken into 


consideration. 
9 ASTM E10, E18 and E384 are published by the American Society for Testing and Materials. 
 
10 The Indirect Verification of Rockwell Hardness testers and Rockwell Superficial Hardness Testers is 


performed according to the requirements of ASTM E18-08a, section A1.4 
 
11 The Indirect Verification of Brinell Hardness Testers is performed according to the requirements of 


ASTM E10-07a, section A1.4 
 
12 The Indirect Verification of Knoop and Vickers Micro Hardness Testers is performed according to the 


requirements of ASTM E384-08a, section A1.4 
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Supplementary Notes 
 
A. Calibration capabilities are traceable to the national measurement standards of Canada held or accepted by the 


National Research Council (NRC) or, with the agreement of NRC, to the national measurement standards of other 
countries and are thus traceable to the internationally accepted representation of the appropriate SI (Système 
International) unit. 


 
B. The laboratory's specific measurement capabilities are certified by the NRC's Calibration Laboratory Assessment 


Service (CLAS) and accredited by the Standards Council of Canada (SCC) in accordance with the following definitions: 
 
 Type I: A capability of which the primary purpose is the calibration of measurement standards for other calibration 


laboratories.  A laboratory with this type of capability has the appropriate reference standards, working standards, 
check standards, and calibration systems to be able to assess dynamically and to quantify its measurement 
uncertainty, and is able to monitor its measurement processes continually.  The environmental conditions that affect 
the laboratory's measurements are closely monitored and controlled.  A laboratory with this type of capability usually 
reports a measurement value accompanied by a comprehensive statement of uncertainty.  A laboratory with this type 
of capability is often referred to as a standards or standards calibration laboratory.  


 
 Type II: A capability of which the main purpose is the calibration and adjustment of test, measurement and diagnostic 


equipment for use in product testing, manufacturing, servicing, etc.  A laboratory with this type of capability has the 
appropriate working standards and calibration systems to be able to calibrate to a manufacturer's specification and 
tolerance or calibrate to a written standard, using appropriate test uncertainty ratios (TUR).  A laboratory with this type 
of capability usually reports a measurement value and indicates if the test equipment complies with a specification, 
tolerance or a written standard. It will, usually, base its capabilities on the specifications and tolerances of the working 
standards being used.  It also has, normally, the means to check its working standards between calibrations and has 
available the appropriate environment(s).  A laboratory with this type of capability is often referred to as a test 
equipment calibration laboratory.  


 
 Type III: A calibration capability, within a laboratory, mobile or fixed, with the appropriate reference or working 


standards, of which the main purpose is to provide a reference.  A laboratory with this type of capability usually has 
minimal means to monitor its calibration system. It relies mainly on the values assigned by higher echelon laboratories 
to its standards and uses these values with few other considerations to assign values or verify the compliance of 
equipment being calibrated to their specifications and tolerances or to written standards.  This could be an on-site 
service subject to a wide range of environmental factors. 


 
C. The CMC of the laboratory includes the uncertainty associated with the calibration of the laboratory's reference or 


transfer standard by NRC, or by a laboratory acceptable to CLAS, uncertainties caused by the transportation of the 
calibrated reference standard from NRC (or other laboratories) to the laboratory, uncertainties of the calibration 
process in the laboratory, and uncertainties due to the behaviour of the most ideal available standard or measurement 
device for a specific measurement technology.  These uncertainties include components which could have been 
evaluated by statistical methods on a series of repeated measurements and which can be characterised by 
experimental standard deviations. The other components, which can also be characterized by standard deviations, are 
evaluated from assumed probability distributions based on experience or other information.  These have been 
combined to form an expanded uncertainty U = kuc with U determined from a combined standard uncertainty uc and a 
coverage factor k = 2.  Since it can be assumed that the probability distribution characterised by the reported result and 
uc is approximately normal, the value of a calibrated device can be asserted to lie in the interval represented by the 
expanded uncertainty U with a level of confidence of approximately 95 percent.  The uncertainties quoted do not 
include the possible effects on the calibrated device because of transportation, long term stability or intended use. 


 
D. The uncertainty of a specific calibration by the laboratory can be greater than the CMC because it will include 


uncertainties due to the actual condition and behaviour of the customer's device during its calibration. 
 
E. CLAS certification and SCC accreditation is the formal recognition of specific calibration capabilities.  Neither the NRC 


nor SCC guarantee the accuracy of individual calibrations by the laboratory. 
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Annex A 
Uncertainty,  ± { (% of reading) + residual }, of AC voltage measurement 
for the calibration of digital multimeters and voltage measuring devices 


 
 Frequency 


Voltage, AC 10 Hz to 
20 Hz 


20 Hz to 
40 Hz 


40 Hz to 
20 kHz 


20 kHz to
50 kHz 


50 kHz to
100 kHz 


100 kHz to 
300 kHz 


300 kHz to
500 kHz 


500 kHz to
1 MHz 


220 μV to 2.2 mV 
 


0.0240 % + 
4 μV 


 


0.009 % + 
4 μV  


0.008 % + 
4 μV  


0.020 % + 
5 μV  


0.050 % + 
5 μV  


0.11 % + 
10 μV  


0.14 % + 
20 μV 


0.27 % + 
20 μV  


2.2 mV to 22 mV 
 


0.024 % + 
4 μV  


 


0.009 % + 
4 μV 


0.008 % + 
4 μV  


0.020 % + 
4 μV  


0.05 % + 
5 μV  


0.11 % + 
10 μV  


0.14 % + 
20 μV  


0.27 % + 
20 μV 


22 mV to 220 mV 
 


0.024 % + 
12 μV  


 


0.009 % + 
7 μV  


0.008 % + 
7 μV  


0.02 % + 
7 μV  


0.046 % + 
17 μV 


0.09 % + 
20 μV  


0.14 % + 
25 μV  


0.27 % + 
45 μV  


220 mV to 2.2 V 
 


0.024 % + 
40 μV  


 


0.009 % + 
15 μV  


0.0045 % + 
8 μV  


0.0075 % + 
10 μV  


0.011 % + 
30 μV 


0.042 % + 
80 μV  


0.10 % + 
200 μV  


0.17 % + 
300 μV  


2.2 V to 22 V 
 


0.024 % + 
400 μV 


 


0.009 % + 
150 μV  


0.0045 % + 
50 μV 


0.0075 % + 
100 μV  


0.010 % + 
200 μV  


0.0275 % + 
600 μV  


0.10 % + 
2000 μV  


0.15 % + 
3200 μV  


22 V to 220 V 
 


0.024 % + 
4 mV 


 


0.009 % + 
1.5 mV  


0.0052 % + 
0.6 mV  


0.008 % + 
1 mV 


0.015 % + 
2.5 mV  


0.09 % + 
16 mV  


0.44 % +  
40 mV  


0.8 % + 
80 mV  


 Frequency 


Voltage, AC 15 Hz  to 
50 Hz 


50 Hz to 
1 kHz    


 
220 V to 1100 V 
 


0.03 % + 
16 mV 


0.007 % + 
3.5 mV    
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Annex B 
Uncertainty,  ± { (% of reading) + residual }, of AC current 
measurement for the calibration of digital multimeters and current 
measuring devices 


 
 Frequency 


Current, AC 10 Hz to 
20 Hz 


20 Hz to 
40 Hz 


40 Hz to 
1 kHz 


1 kHz to 
5 kHz 


5 kHz to 
10 kHz 


1 nA to 220 uA 
 


0.025 % + 
16 nA 


 


0.016 % + 
10 nA  


0.012 % + 
8 nA  


0.028 % + 
12 nA  


1.1 % + 
65 nA  


220 uA to 2.2 mA 
 


0.025 % + 
40 nA  


 


0.016 % + 
35 nA 


0.012 % + 
35 nA  


0.02 % + 
110 nA 


1.1 % + 
650 nA  


2.2 mA to 22 mA 
 


0.025 % + 
400 nA  


 


0.016 % + 
350 nA  


0.012 % + 
350 nA  


0.02 % + 
550 nA  


1.1 % + 
5000 nA 


22 mA to 220 mA 
 


0.025 + 
4 μA  


 


0.016 % + 
3.5 μA  


0.012 % + 
2.5 μA  


0.02 % + 
3.5 μA  


1.1 % + 
10 μA 


220 mA to 2.2 A 
 


N/A 
 


N/A  0.065 % + 
35 μA 


0.075 % + 
80 μA  


8.5 % + 
160 μA  
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