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Abstract - This paper presents an overview of the progress up to April 1993 in the 
development of the Calibration Laboratories Accreditation Program within the 
framework of the National Voluntary Laboratory Accreditation Program (NVLAP) at 
the National Institute of Standards and Technology (NIST).

NVLAP FOCUS

NVLAP was established in 1976 as a result of the need to accredit testing laboratories in fields of 
testing such as acoustics, asbestos fiber, carpet, and many others. Laboratories engaged in product 
testing, according to well-defined standards (such as MIL-STD-462 for Electromagnetic 
Compatibility), are evaluated for compliance with NVLAP quality assurance requirements and 
performance of proficiency testing on sample products provided to the laboratories under assessment.

As of April 1992, over 1000 laboratories have been successfully accredited in eleven different areas 
or fields of testing. They can be found listed, along with their areas of proficiency, in the NVLAP 
1993 Directory of accredited laboratories.

NVLAP is now in the process of adding two new programs: fasteners and metals and calibration 
laboratories.

ESTABLISHMENT OF NEW NVLAP PROGRAMS

Fasteners and Metals: Public Law 101-592, The Fastener Quality Act, requires that fasteners 
(screws, nuts, bolts, etc.) manufactured or imported into this country be tested for compliance with 
manufacturing specifications. In addition, the legislation requires that testing laboratories must be 
accredited under a Fasteners and Metals Accreditation Program administered by NVLAP. To this 
end, NVLAP is developing the Fasteners and Metals Program. Some of you may have attended the 
public workshop on the Fasteners and Metals Program, which was held at NIST on February 17, 
1993.

National Institute of Standards and Technology, National Voluntary Laboratory Accreditation Program.

137



Calibration Laboratories: The National Conference of Standards Laboratories (NCSL) Total Quality 
Management (TQM) Subcommittee petitioned NIST to develop a Calibration Laboratory Program 
under NVLAP. As is the legal requirement in 15 CFR Part 7 (NVLAP Procedures) regarding 
NVLAP’s response to a request for an additional service, a notice was placed in the Federal Register 
soliciting comments from the public and private sector on the petition.

The responses obtained in this manner were overwhelmingly in favor of establishing the Calibration 
Laboratory Program. The positive responses were divided between a desire to obtain international 
recognition of laboratory competence through the use of International Organization for Standardization 
(ISO) Guide 25 as the basis for accreditation, the desire to satisfy government audit requirements 
through the recognition and use of nationally accredited laboratories, and a desire on the part of 
laboratory management to be recognized as competent by the national laboratory. The negative 
responses were focused on a fear of exorbitant cost associated with the program, and the 
establishment of a bureaucratic government laboratory accreditation program which could add to the 
number of required audits.

After careful deliberation, the Director of NIST published a notice of intent to develop the NVLAP 
Calibration Laboratory Accreditation Program in the Federal Register on May 18, 1992.

NVLAP CALIBRATION LABORATORY PROGRAM MATRIX

Figure 1 shows the matrix organization which exists within NVLAP for the development and ultimate 
operation of the Calibration Laboratory Program. Program Management responsibilities are assigned 
to me by the NVLAP Chief, Mr. Albert D. Tholen. The NVLAP operation is accountable to the 
NIST Director’s office through the Office of Standards Services and the Director of Technology 
Services. The Calibration Laboratory Program is divided into eight fields of calibration, which 
include Dimensional, Electromagnetic-DC/Low Frequency, Electromagnetic-RF/Microwave, 
Mechanical, Thermodynamic, Ionizing Radiation, Optical Radiation, and Time and Frequency. There 
are many parameters which are normally encountered within those eight fields. In the case of NIST 
Calibration services, this list represents those fields of calibration and associated parameters which are 
found in NIST Special Publication SP 250, NIST Calibration Services Users Guide. The eight fields 
of calibration are aligned under four Measurement Laboratories or Operating Units (OUs): the 
Manufacturing Engineering Laboratory (MEL), Electronics and Electrical Engineering Laboratory 
(E&EEL), Chemical Science and Technology Laboratory (CS&TL), and the Physics Laboratory. My 
staff and I, cut horizontally across OU lines and enjoy the support of NIST scientists in the 
development of technical criteria for the program, as a source of potential assessors in the future and 
as a technical training resource, including workshop and seminar presentations.

Currently, the main thrust of our collective efforts is in development of technical criteria to be 
included in a Calibration Program Technical Guide. This will be a companion document used with 
the draft Calibration Laboratories Program Handbook which is nearing finalization. The Technical 
Guide will address areas of commonality within the eight fields of calibration as well as areas of 
uniqueness which will require the assessor’s consideration during the actual assessment. The 
Technical Guide will also serve as a valuable source of information for prospective laboratories 
seeking accreditation.

The Calibration Laboratory Program, when fully implemented, will offer accreditation to laboratories 
engaged in any or all parameters under the eight fields of calibration. In addition, as a result of the
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realization that many laboratories desire accreditation for calibration of test equipment (i.e. 
voltmeters, oscilloscopes, torque machines) for which NIST does not offer a calibration service, the 
program will have provisions for accommodating those needs.

ADOPTION OF ISO GUIDE 25

The Calibration Laboratory Program, like all other existing NVLAP programs, is embracing the use 
of ISO Guide 25 as the foundation for the Program Handbook. I am working closely with the NCSL 
TQM Committee to tailor ISO Guide 25 to the needs of U.S. Government and private industry. It 
should be noted that, with very minor exceptions, nothing is being tailored out of the basic ISO Guide 
25 requirements. Rather, an attempt is being made to add requirements which satisfy government 
audit requirements (for example, MIL-STD-45662A for the Department of Defense). This is being 
accomplished through the NCSL TQM Committee in the form of a proposed U.S. Standard currently 
titled "General Requirements for Calibration Laboratories and Measuring and Test Equipment."
When completed, it will serve as this country’s interpretation and implementation of ISO Guide 25 in 
determining the competence of calibration laboratories as part of the NVLAP accreditation process.

NVLAP’s goal is to determine that a Calibration Laboratory complies with the quality requirements of 
ISO Guide 25 and that it is technically competent to perform the calibration operations for which it is 
accredited. Technical Experts (TEs), or assessors, are used in a team approach to review quality 
documentation and for onsite visits to the laboratory to witness calibrations, interview management 
and staff, and to oversee proficiency testing, if required. The laboratory is evaluated in relation to 
the capabilities (parameters, uncertainties, type of equipment), for which it has requested 
accreditation.

NVLAP focuses on the ability of the laboratory to provide quality measurements with documented 
traceability to national, international, or intrinsic standards, using well-defined procedures and 
techniques to ascertain measurement uncertainty. Proficiency testing, which requires the laboratory to 
measure an artifact of NIST choosing, is used where it is determined necessary. Other ways of 
determining competence is reviewing of Measurement Assurance Program (MAP) results, reviewing 
of correlation or round robin interlaboratory measurements, reviewing of measurement process 
control documentation, observation of calibration^) during onsite assessments, and the optional 
sampling of the product from the completed shelf of the laboratory. This may involve observation of 
a successful recalibration in the laboratory, or removal and performance of correlation measurements 
at NIST, or a NIST-empowered laboratory. It is anticipated that this approach will be helpful in 
assessing laboratory competence in areas involving calibration of types of measuring and test 
equipment not calibrated as a NIST service.

ACCREDITATION DOCUMENTS

The successful accreditation of a calibration laboratory will result in the issuance of two NVLAP 
documents. The first, referred to as the Certificate of Accreditation, will indicate that the laboratory 
has been accredited as a Calibration Laboratory under one or more of the eight fields of calibration. 
The second document, referred to as the Scope of Accreditation, will list the specific parameters), 
range(s), uncertainty(ies), and perhaps the type of equipment for which the laboratory has been 
accredited. There will also be a provision for adding any other qualifying remarks which are 
appropriate.
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CALIBRATION PROGRAM DEVELOPMENTS

Currently, I am in the process of separating the NVLAP Calibration Laboratories Program Handbook 
from the technical criteria which is being developed for inclusion into the Technical Guide. In 
addition to information related to the process for requesting NVLAP accreditation and the duties and 
responsibilities of both NVLAP and the accredited laboratory, the Program Handbook contains the 
tailored ISO Guide 25 requirements and NVLAP general operating procedures, policy guides, 
assessor checklists, and definitions related to the Calibration Laboratory Program.

Some recent additions to the Program Handbook is adoption of ISO/TAG 4/WG 3: June 1992, 
"Guide to the Expression of Uncertainty in Measurement," as the approved method for determining 
and reporting measurement uncertainties. This approach has been adopted within NIST for 
calibration and research measurements, and will be fully implemented by January 1994. I am also 
referencing the NCSL Recommended Practice #7, "Recommended Practice Laboratory Design," as 
the basis for desired environment and facilities requirements. This document is in final draft form at 
the present time.

The Program Handbook was reviewed in detail and comments were solicited from those in attendance 
at a public workshop at NIST, Boulder, Colorado, May 18, 1993. The intention is to make final 
changes prior to publishing the document.

Much work is being done at the present time on development of general and specific criteria under 
the eight fields of calibration for inclusion in the Technical Guide. NIST OUs are working on the 
parametric requirements related to our SP 250 calibration services. I have also asked them to 
include, where appropriate, devices which are multi-parametered, such as LCR (inductance, 
capacitance, resistance) meters, which cover groups of NIST-calibrated parameters. At the same 
time, I am meeting with representatives from other government laboratories and private industry 
through the NCSL TQM Committee to get inputs from other perspectives, especially in the areas of 
types of measuring and test equipment for which laboratories may seek accreditation.

The program will rely heavily on the quality of technical criteria in the Technical Guide and the 
qualifications of NVLAP TEs, which means that considerable help is required from the NIST OUs, 
other government laboratories and private industry.

POSITIVE BY-PRODUCTS

There are positive by-products which exist for both NIST and potential accredited laboratories. Since 
the technical competency requirements can be satisfied by documented successful participation in 
MAPs and other NIST-based correlation programs, NIST can look forward to a program-driven 
expansion of its customer base in those areas. Along related lines, the customer(s) can look forward 
to a measurement technology transfer through the process of expanded participation in national 
measurement correlation schemes. I also mentioned earlier that we are working closely with the 
NCSL TQM Committee to ease the current burden of multiple government audits through the use of 
laboratory accreditation.

ISO Guide 25 focuses on TQM. It is obvious, in visiting laboratories, that many are working on 
generating quality manuals, or incorporating already existing quality documents into a format suitable 
for use in seeking accreditation. This documentation of the quality process within the laboratory is
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extremely important and critical to the success of efforts to acquire, train, and promote future 
metrologists. NVLAP is a resource of ISO Guide 25 information and expertise, and we are very 
anxious to help laboratories become accredited.

As a separate, but very important side issue, successful accreditation to the basic requirements of ISO 
Guide 25 by NVLAP accreditation results in the satisfaction of ISO 9002 Quality Assurance 
requirements for the accredited laboratory. A distinction must be kept in mind that this does not 
imply compliance with ISO 9002 requirements for the parent organization if the calibration laboratory 
is operated as a functional unit under a larger organization.

NVLAP is also interested in helping laboratories improve their international status through recognition 
of NVLAP by the international community. I have had extensive discussions with the National 
Measurement Accreditation Service (NAMAS) in the UK, and I will be travelling there in the very 
near future to further discuss areas of agreement. At the same time NVLAP takes an active interest 
in the activities of the now-forming North American Calibration Commission (NACC), the Western 
European Laboratory Accreditation Commission (WELAC), and the International Laboratory 
Accreditation Committee (ILAC).

SUMMARY

In summary, NVLAP is working energetically to develop the Calibration Laboratory Accreditation 
Program under the mandate of the NIST Director. There are very positive by-products associated 
with laboratory accreditation. For example, NIST stands to expand its customer base in the areas of 
MAPs and correlation measurements. Customer laboratories can benefit from a measurement 
technology transfer as part of the accreditation process. Documentation of the quality process is 
critical to perpetuating expertise within the metrology community. Also, a positive impact can be 
made in reducing international trade barriers through the recognition of calibration laboratories and 
acceptance of measurement data. Finally, there is a great potential to ease the existing burden due to 
the government audit process.

There is much work to be done in a relatively short time. NVLAP recognizes that many foreign 
countries have conducted calibration laboratory accreditation programs for many years and are now 
looking for the U.S. to follow suit. In addition to, the public workshop for final review of the 
Program Handbook (on May 18, 1993 at NIST Boulder), I intend to have draft technical criteria 
ready for review at a second public workshop, as yet unscheduled, at NIST Gaithersburg by mid
summer 1993. Hopefully, this will lead to publishing the Technical Guide by the end of August
1993. Assessor recruitment and training is to commence within the next month, and I expect to have 
a pool of potential NVLAP assessors available by the end of September 1993. Assessors will be 
contracted for by NVLAP and their labor and related travel and per diem expenses will be totally 
reimbursed by NVLAP. As has been the case with the ongoing NVLAP testing programs, there will 
be no staff of full-time assessors.

I anticipate announcement of the NVLAP Calibration Laboratories accreditation service in October of 
1993 via a Federal Register notice. Applications will be accepted from any laboratory desiring 
accreditation. Fees are now being determined and will be based on the number of fields of 
calibration, parameters, and/or types of measuring and test equipment for which accreditation is 
desired. The month of November will be used to process applications, relate necessary fees, and
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determine which laboratories wish to continue with the process. I hope to have an assessment team 
or teams in a limited number of laboratories by the end of December 1993.

This is a very optimistic schedule, but one which I believe with the continued support of NIST, other 
government, and private industry laboratories.

142



____ ____ I

Offica Of The Director, NIST

|T6tihnologySqrvice3]

| Sfancfarqs aervfces]

| n v

MEL
821 028

Dimen. Mech.

t
LAP

E&EEL
611 813/814

DC/LF RF/Mwave.

CS&TL
636/830

Thermodyn.
--------- !---------

PHYSICS
047 044 046

Time & F-'aq.Opt. Rad. Ionizing Rad.

T

Program Manager 
Calibration Laboratories

Asst. Prog. Mgr. 
Operations

Asst. Prog. Mgr. 
Technical

Figure 1 -  NVLAP Calibration Laboratory Program Matrix


