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Objectives 
•UNDERSTAND the relationship and variety of Regional, National, and 
Partnered measurement establishments and signatories; 

•RECOGNIZE the differences between key industry groups such as 
NCSLI & national metrology institutes (NMIs), accreditation bodies, and 
other various calibration suppliers; 

•DEMONSTRATE the calibration hierarchy for a measurement based 
on materials provided on traceability; 

•FAMILIARIZE yourself with basic measurement uncertainty concepts; 

•Recognize the necessary data in a calibration certificate to determine 
compliance with your organization’s test and measurement needs as 
well as standards such as AS9100, ISO/IEC 17025 and ANSI Z540.3; 

•IDENTIFY resources to build your library for future reference using job 
aids provided; 

•FAMILIARIZE yourself with key terms, their accepted & referenced 
definitions and some of the misconceptions.  (compliance, compliant 
calibration, accredited  lab vs. accredited calibrations, etc.) 
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Framework for the 

Service Acquisition Process 

• Conduct Historical Analysis 

• Define Stakeholder & Customer needs 

2.  Review Current 
Strategy 

3.  Market Research 

• Analyze Market 

•  Identify suppliers 

4.  Requirements 
Definition 

• Business Strategy 

• Acquisition Strategy 

 

5.  Acquisition 

Strategy 

• Select Right Contractor 

• Award Contract 

• Roll out strategy 

6.  Execute Strategy 
• Monitor Performance 

• Build & Manage 

Relationship 

7.  Performance 
Management 

Mission 

Requirement  • Leadership Support 

• Build the Team 

1.  Form the Team 

Mission  

Results 
SB 

Users 

Tech 

Legal 

PEOs 

PCO 

Buyers 

QA Reps 

CORs 

Resource Mgt 

Proj. Mgr 

 

Stakeholders 

 Acquisition 

Team 

• Draft Requirements Roadmap 

• Build the PWS and QASP 

Plan 

Develop 

Execute Graphics courtesy of Defense Acquisition Guidebook 



Examples of Resources 

• VIM 

• SI Brochure 

• NIST SP 330 and 811 

• NIST “How to Measure” Pubs 

• Beginners Guide to Uncertainty in Measurement 

• Defense Acquisitions Guidebook 

• Guide to Management Review 

• Guide to Internal Auditing 

• IAQG Supply Chain Management Handbook 

• And many others…see the reference file 
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Drowning in Alphabet Soup? 

Acronym List 
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Industry Groups and Associations 

• ASME 

• ASQ 

• ASTM 

• DAU 

• IAQG 

• IEEE 

• ITEA 

• NCSLI 

• SAE 



Other Groups 

Standards Development  

• ANSI 

• ASTM 

• ISO/IEC 

• NCSLI 

Others 

• BIPM 

• FCC 

• ILAC 

• NIST 
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How can these Groups help? 
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KNOWLEDGE BASE 

Networking

Access to
Information

Education
Opportunities



Measurement Requirements 

• What should you know about your measurement 

requirements? 

 

– Accuracy requirements 

– Measurement impacts 
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Measurement Uncertainty 

Magnitude of measurement uncertainty – Assessing the 

quality of results of the measurement system. 

 

• Type A evaluation 

• Type B evaluation 

• Combined standard  

measurement uncertainty 

• Expanded Uncertainty 

• Confidence Limit 

• Coverage Factor 
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But what about Accuracy…… 



Accuracy vs. Uncertainty 

Graphic: NDT Resource Center, www.ndt-ed.org 



Traceability means….. 
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VIM3: The property of a measurement 

result whereby the result can be related to a 

reference through a documented unbroken 

chain of calibrations, each contributing to the 

measurement uncertainty. 
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The Traceability Chain 
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Sequence of 

measurement 

standards and 

calibrations that is 

used to relate a 

measurement result to 

a reference. 

Figure courtesy of the BIPM website 



Traceability Definition Notes 
NOTE 1 For this definition, a ‘reference’ can be a definition of a measurement unit 

through its practical realization, or a measurement procedure including the 

measurement unit for a non-ordinal quantity, or a measurement standard. 

NOTE 2 Metrological traceability requires an established  calibration hierarchy.  

NOTE 3 Specification of the reference must include the time at which this reference 

was used in establishing the calibration hierarchy, along with any other relevant 

metrological information about the reference, such as when the first calibration in 

the calibration hierarchy was performed. 

NOTE 4 For measurements with more than one input quantity in the 

measurement model, each of the input quantity values should itself be 

metrologically traceable and the calibration hierarchy involved may form a branched 

structure or a network. The effort involved in establishing metrological traceability for 

each input quantity value should be commensurate with its relative contribution to 

the measurement result. 

NOTE 5 Metrological traceability of a measurement result does not ensure that the 

measurement uncertainty is adequate for a given purpose or that there is an 

absence of mistakes. 
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Traceability Definition Notes 

NOTE 6 A comparison between two measurement standards may be viewed as a 

calibration if the comparison is used to check and, if necessary, correct the quantity 

value and measurement uncertainty attributed to one of the measurement 

standards. 

NOTE 7 The ILAC considers the elements for confirming metrological traceability to 

be an unbroken metrological traceability chain to an international measurement 

standard or a national measurement standard, a documented measurement 

uncertainty, a documented measurement procedure, accredited technical 

competence, metrological traceability to the SI, and calibration intervals (see ILAC 

P-10:2002). 

NOTE 8 The abbreviated term “traceability” is sometimes used to mean 

‘metrological traceability’ as well as other concepts, such as ‘sample traceability’ or 

‘document traceability’ or ‘instrument traceability’ or ‘material traceability’, where the 

history (“trace”) of an item is meant. Therefore, the full term of “metrological 

traceability” is preferred if there is any risk of confusion. 
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The Traceability Chain 
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It is important to 

mention that the 

farther your 

measurements are 

down in the traceability 

chain, the higher the 

uncertainty of the 

measurement (the 

lower the accuracy). 

Figure courtesy of the BIPM website 



Essential Elements of Traceability 

• Unbroken chain of comparisons 

• Measurement uncertainty element and capture 

• The Documentation Trail 

• Competence to perform 

• Realization of SI Units to specific parameter 

• Periodic recalibration 

• Measurement assurance processes 
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The NMI Sandbox 

Regional Metrology Organizations 

SIM 

APMP 

AFRIMETS 

EURAMET 

COOMET 

RMOs: 

SIM Inter-American Metrology System 

EURAMET European Association of National Metrology Institutes 

APMP Asia Pacific Metrology Program 

COOMET Euro-Asian Cooperation of National Metrological Institutions   

AFRIMETS Intra-Africa Metrology System 



Suppliers….. 

• Self Declaration 

• Certification 
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• Registration 

• Accreditation 

These are Conformity Assessment activities. 

 
Conformity assessment is the demonstration that specified 

requirements relating to a product, process, system, person, 

or body are fulfilled. 



Conformity Assessment  - who does it? 

First party – seller or manufacturer 
 

Second party – purchaser or user 
 

Third party – independent entity that has no interest in 

transactions between the 1st and 2nd parties 

 

Government – has a unique role in regulation, but is in 

the second party in procurement 
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Self Declaration 

Generally used: 

 

• When the risk associated with 

noncompliance is low 

• There are adequate penalties for placing 

noncompliant products on the market 

• There are adequate mechanisms to 

remove noncompliant products from the 

market 
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1st party conformity assessment  

http://www.kodak.com/eknec/PageQuerier.jhtml?pq-path=2/3/9/543/1094/1099&pq-locale=en_US


Conformity Assessment 
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Certification 
• Risks associated with 

nonconformity are 
moderate to high. 

• Evaluation, 
compliance decision, 
attestation of 
conformity 

• ISO 17065 

Registration 
• Assurance that a 

process meets a 
requirement 

• In US, associated with 
certification of 
management systems 

• ISO 9001, AS 9100C 

Accreditation 
• Attestation of the 

technical competence 
of a conformity 
assessment body 

• Used to attain needed 
confidence in lab 
testing operation and 
results 

• ISO 17025 

All are 3rd party conformity assessment activities. 



The Accreditation Sandbox 

Regional Cooperation Bodies 

ILAC International Laboratory Accreditation Cooperation 

EA          European Accreditation Cooperation 

APLAC   Asia Pacific Laboratory Accreditation Cooperation 

IAAC       InterAmerican Accreditation Cooperation 

ILAC 

ARAC APLAC 

IAAC 

SADCA 

EA 

AFRAC 



Who gets accredited? 

• Testing Laboratories 
• Manufacturers 

• Gaming 

• Voter Systems 

• Food Safety 

• Materials Test  

• Fastners Mfgs. 

• Information 
Technology 

• Environmental & 
Systems Labs 

• ….others 
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• Calibration Laboratories 

• Dimensional 

• Electrical 

• Mechanical 

• Thermodynamics 

• Optical 

• Large Article Optics 

• Field Services 

• Utilities and Nuclear Power 

Support 

• ….others 

 



3rd Party Assessment ROI 

• Formal recognition by an outside source 

• Benchmark for Performance 

• External assessment by technical expert(s) 

– SME 

– Outside eyes  with unbiased approach to the process 

• Time Management resulting in cost savings 

• Improved acceptance of test and measurement 

results 
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Laboratory Scope of Accreditation 

• Document detailing the technical measurement 

capability of the accredited laboratory 

 

• Normally published on the accrediting body’s website 

 

• Revision/Renewal - Accreditation process/period 

28 



What is an accredited calibration? 

• 17025 Compliant certificate 

• 17025 Accredited certificate 

• Endorsed 17025 accredited certificate  
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What Questions do you 

have?? 
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Contact information 

Dana S. Leaman 

NIST/NVLAP 

100 Bureau Drive 

Gaithersburg, MD 

 

301 975 4679 

dana.leaman@nist.gov  

Jim “Smitty” Smith 

Boeing 

 

 

 

714 585 1652 

james.e.smith4@boeing.com  
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