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Abstract

.

With the recent development of an International Comparisons Database which provides
worldwide access to measurement compm’son data between National Measurement
Institutes, there is currently renewed interest in developing a database of comparisons for
calibration laboratories within a country. For many years, the National Conference of
Standards Laboratories (NCSL), through the Measurement Comparison Programs
Committee, has sponsored Interlaboratory Comparisons in a variety of measurement
areas. This paper will discuss the need for such a National database which catalogues and
maintains Interlaboratory Comparisons data. The paper will also discuss future
requirements in this area.

Introduction

The Internet is bringing many different communities together and metrology is no
different. At the present time, National Measurement Institutes (NMIs) are using the
Internet to interchange aid share measurements and data using tools such at Microsoft
Net-meeting. Use of the Internet and these tools provide the capability for remote
calibrations, training, trouble shooting, data exchange, and real time process control. [1]
E-mail shortens the time it takes to share information and communicate to several
scientists and engineers in different organizations and countries, all at the same time.
Newsgroups share information at a large scale, both with themselves and with the public.

This paper discusses an opportunity to use the Internet and a U.S. National Measurement
Interlaboratory Comparison Database to share measurement comparison data in the U.S.
The concept of such a U.S. system grew out of the implementation of an International
Comparisons Database (ICDB) that was developed to provide worldwide access to
bilateral measurement comparisons between National Measurement Institutes. [2] This
paper represents a discussion of an extension of the ICDB to include interlaboratory
comparisons (ILC’S) between calibration laboratories within the U.S.
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Before discussing the U.S. database characteristics, we first present background
information on the National Conference of Standards Laboratories (NCSL) Measurement
Comparison Program (MCP) Committee, which has sponsored interlaboratory
comparisons among NCSL membership for about 15 years. We provide background
information on historical methods the NCSL Measurement Comparison Program
Committee has used to gather data, including use of the Internet.

We next present the results of a survey that was taken of past NCSL ILC coordinators
regarding their ideas and concerns about the development of a U.S. National
Measurement Comparisons on-line database. The past and future uses of ILC’S are
covered in the next sections. Finally we discuss the host facility needs and pertinent
database information.

.

NCSL Measurement Comparison Program Committee

The goal of the NCSL Measurement Comparison Program (MCP) Committee is to
encourage and provide support of NCSL member sponsored Interlaboratory Comparisons
(ILC). The NCSL MCP Committee provides support for these activities in the following
five ways:

1. Finds or purchases artifacts for use in the ILC. Many times artifacts are available from
the participating laboratories and are loaned for the duration of the experiment.
Sometimes though, especially in the case of new technology, standards are needed that
are not readily available from the participating laboratories. The MCP Committee has
budget available to obtain standards for these cases.

..

2. Solicits interest from’’NCSL membership in participating in ILC’S. This is done by
announcements in the quarterly NCSL Newsletter or by e-mail or phone calls to
prospective participants.

3. Requests support from the National Institute of Standards and Technology (NIST) or
other NMIs to calibrate or otherwise measure the ILC artifact. NCSL appreciates support
of these efforts by scientists at NIST and other national laboratories. This participation
provides a credible reference point for the results of the ILC and is especially valuable for
laboratones that are in the process of improving their measurement capabilities or are
seeking accreditation of their calibration capabilities.

4. Provides a forum at the annual NCSL Workshop and Symposium to present the final
report that summarized the results of the ILC. A session is regukuiy heId at National and
Regional Meetings of NCSL to present and discuss results of individual ILC’S or solicit
interest in future JJJYs.

5. Provides technical expertise and/or administrative support for the individual or
organization that coordinates the ILC. This includes the recent completion of an NCSL
Recommended Practice, RP-15, which is a guide to conducting interlaboratory
comparisons. [3]



.Anyone who is interested in interlaboratory comparisons and measurement assurance.
programs is welcome to participate in MCP Committee meetings that are held in
conjunction with both the annual NCSL and Measurement Scienbe Conference meetings.
The MCP Committee invites everyone to take part in the committee, and, if their
laboratory or customer requirements necessitate participation in an ILC, they may discuss
specific needs with others who are interested in the same measurement parameters.
Individuals may even be interested in becoming an ILC coordinator.

MCP .Cornmittee Updates and NCSL Web Database

Over the years a variety of methods have been used to query ILC coordinators on the
status of their ILC and to present the information to the NCSL metrology community.
Initial communication was through phone calls that were very time consuming, but the
most personable method to gather ILC information. Next an automatic Fax system was
employed that provided rapid hardcopy of results and information. A standardized form
was used to gather pertinent information and report the results to the NCSL membership
in the quarterly Newsletter. Faxed information has now been replaced by email which is
easy to use, can be addressed to multiple ILC coordinators, and returned information
contains data files, graphs, spread sheets, etc., if needed.

A few years ago, one of the authors (Wheeler) developed a Web page in order to improve
information sharing between the MCP Committee chair and the ILC coordinators, as well
as between the ILC participants. Using the Web page, the ILC coordinators could
periodically post information on the current status of their intercomparisons, update
schedule information and changes, etc. In addition, in a few cases, participating
laboratones could download their data into forms on the Web and all participants could
view the results. While this data sharing Web page is no longer in use, the MCP
Committee, together with NCSL Business Office, have developed a database of past
NCSL ILC’S that is posted on the NCSL Web page (http://www.ncsl-hq. erg/members-
only/mcp/index. cfm). This database contains information on past ILC’S, including
quarterly reports, coordinator names, dates, artifact information, etc. Viewers can search
the data by metrology discipline (flow, resistance, voltage, etc.) and view over 280
records. One drawback to the current database is that it does not contain the
measurement results of the ILC’S. “

Annually, the lLC coordinators are invited to present their results at the NCSL Workshop
and Symposium. The NCSL workshop publishes submitted papers that summarize and
document the ILC results. Finally, some ILC participants publish their results in
metrology journals.

-.’+. >

Survey and Results from ILC Coordinators

,.,..
‘ An WC survey was sent to current and past NCSL ILC coordinators asking for their

opinions on the needs and issues associated with a U.S. Interlaboratory Comparisons
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Database. A summary of the results of the survey, together with the questions, is listed
below.

1. What could the database be used for?

a. It could be used by laboratories that were in the process of undergoing
accreditation. However, the same information could be used by other customers of
calibration labs. These customers could look at the database to see if the laboratory

performing their calibration has taken part in any ILC’S in specific parameters of
interest.

b. An ILC database could be used to see where the U.S. measurement COmmUnitY.
capability is with regard to various fields of measurement, and to monitor progress ‘or
changes in these measurement areas. Also, you can see where your laboratory
capabilities fit with regard to others in specific areas of measurement. ,.

c. The database could be used to verify a laboratory’s measurement capability, and
could be used as a model and source of information in setting up future ILC’S

d. If two laboratories have participated in different but similar ILC for the same -
metrology parameter but which had a common laboratory, the database may be used
to demonstrate “proficiency,” or at least agreement, between these two laboratories.

e. Listings of points of contact for metrology-related questions and possible support
organizations for a wide variety of standards, artifacts, etc.

f. Provide a source of examples on how to organize, conduct, analyze, and report an
ILC for various parameters. The database of ongoing ILC’S or proficiency testing
programs is very useful for accreditation bodies and their laboratories in meeting the
proficiency test requirements for accreditation. I support the effort to develop such a
database whoever does it.

2. Would you or your company use the database? How?

a. I would use it to see how my laboratory stacks up against the competition and also
to see who was my competition.

b. We would use it primarily as a repository of how to organize, conduct, analyze,
and report ILC’S.

c. We would make heavy use of it to “network” with other metrology organizations in
specific parameter areas.

---

d. We would use it when reviewing the capabilities of subcontracted calibration
services for laboratories that were not accredited, but which had participated in ILC’S.

-.
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3. Whoshould have access tothe&wbase (i.e. pivot laborato~, p~icipating EC
laboratory input, etc.)?

a. The database should be open to anybody. However, there should be a review of
data, probably by discipline (i.e., flow, pressure, etc), that wouldn’t allow data to be
added to the database until it was checked and validated. Obviously if an individual
laboratory has performed badly, they might not want their data added to the database;
guidelines for handling this situation need to be developed before the database is
implemented.

b. Certainly, all Iaboratoties who participate in the ILC’S should have access.

c. Anyone who has a legitimate reason for requesting the data should have access.
However, the database should preserve the security and confidentiality levels of the
original ILC participants. That is, if the ILC participants all agreed to make the results
open to the public, that should be reflected in the database availability. On the other
hand, if the ILC participants all agreed to complete confidentiality (even including the
participant list), that should also be preserved in the database.

d. Access should be completely unrestricted, but for viewing purposes only.

4. Would laboratories like to see their results on such a database? If yes, why?

a. I would like to see my results in such a database.

b. Yes, in order to determine where they stand with respect to the rest of the industry.

c. Varies widely with the participants, due to politics, regulations, confidentiality
agreements with parent organizations, and perceived susceptibility to ridicule or
litigation. Most organizations, however, would probably support such a database
because of its utility to them and others.

d. Some laboratories may hesitate for fear of a poor showing. We need to get past this
and start having more open ILC’S for lower level laboratories.

5. What are some security concerns? (i.e. use of confidential laboratory identifiers)

a. Our concerns are more related to National Security than anything, this includes
every participant. Our sensitivity has increased significantly since the release of
Nuclear Weapons information a few years ago. Theoretically, this type of information
could be of benefit to many countries by providing insight into current capabilities.
International accreditation for business seems to be a major interest these days, i.e.,
1S0 17025, even our business operations are looked at by foreign companies. By
publishing our capabilities, are we giving away something just to get new business?

b. The only issue I see is that some laboratories may want the ILC data displayed
with confidential laboratory identifiers. A method for displaying data will have to
address this issue and give some possible solutions.
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c. I doubt that measurement capability data are cause for a security concern.

What kind of data should be seen from the database?

a. The biggest problem I see is the issue of keeping the database up-to-date with the
latest test results.

b. I would like to see Youden plots of the test data when multiple artifacts are used.
In addition, somewhere in the database, the test procedure and test artifact should be
detailed.

c. As much data as feasible should be included, in particular Youden plots would be
desirable.

d. Because of problems our laboratory had in the past (with voltage, in particular),
laboratory identifiers should be coded and confidential.

e. I would like to see as much information as possible about the ILC so that it is a
useful resource in designing future ILC’S; I hope that we can make this happen!

f. All aspects of the ILC’S should be incorporated, including initial correspondence,
agreements by participants, instructions to the participants, descriptions of the
artifacts and/or measurement techniques, data collection formats, data analysis
methods, final reports, and conclusions. In short, as many details as possible, within
the security and confidentiality of the original lLC.

Past Use of ILC’S ‘

ILC have been used for the following reasons:

●

●

●

Historically, ILC’S have been used primarily by the participating laboratories to
provide an independent check on the accuracy of their measurements. They are
usually supported by the laboratory management because they represent a cost
effective way to ensure that a laboratory’s standards, measurements techniques, and
procedures are in control and assigned uncertainties are reasonable.

ILC’S provide information on the compatibility of one laboratory with other
laboratories making similar measurements. If discrepancies are discovered, potential
causes are investigated and any problems discovered are corrected before additional
calibrations are performed.

---->

Results of an ILC may indicate that a laboratory needs to improve their measurement

processes. Thus, ILC information maybe used to assist in the repnoritization of
resources that are needed’to upgrade either standards, calibration equipment, or
laboratory facilities.
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● ILC’S have been used to ensure that new or significantly upgraded measurement
capabilities are in control and checked before being used
calibrations.

to support customer

Future Uses of ILC’S

Of all of the future uses of a U.S. National Measurement Interlaboratory Comparison
Database, laboratory accreditation is one of the most important. Laboratory accreditation
has been one of the most significant developments in metrology over the past few years,
especially in the U.S. One significant component of accreditation is proficiency testing;
ILC’S, if properly set-up and administered, can provide assurance for accreditation bodies
that are reviewing the capabilities of calibration laboratories. In addition, by laboratories
working together to sponsor and run ILC’S, associated accreditation proficiency test costs
can be minimized.

With the development of a U.S. National Measurement Interlaboratory Comparison
Database, professional organizations, such as IEEE, ASME, etc., as well as agencies or
laboratories, have the opportunity to assess the measurement status of U.S. industry and
government in different metrology disciplines. The information can be used to assess the
level of compatibility of measurements in the U. S., how U.S. ILC’S compare to ILC’S
being carried out in other countries, and what metrology parameters have been
intercompared and have not been intercompared in the U.S. This information can be used
to identify areas where training or recommended practices are needed in order to improve
the measurement infrastructure or where current measurement capabilities are not
adequate to support future technology requirements. In addition, calibration laboratories
can assess their level of competency as compared to other laboratories in the same
geographical location, same industry, etc.

Because of the increased need for calibration laboratories to participate in ILC in order to
support both 1S0 9000 registration and laboratory accreditation, pivot laboratories can

‘ use the database to obtain information on previous ILC’S conducted in the U.S.
Information that would be valuable to the pivot laborato~ would include type of artifacts
used, test procedures and protocols, data analysis procedures, typical uncertainties and
measurement points, etc., as well as indicating a past coordinator who would be an
effective point of contact.

Internet Database Host Facility

The organization that hosts the database must have a stable computer server facility to
service and present the data. The facility must provide file backup and file security; in
addition, it needs &sufficient and knowledgeable staff to implement and maintain the
database. The organization that maintains the database should remain neutral and free of
conflicts of interest and should help ensure that the data can not be used for commercial
or political gains. Since NIST is currently implementing the International Comparisons
Database, they should be able to adequately support these tasks.
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Pertinent Database Information

One of the most important attributes of the database would be the ability to include
graphical information, such as Youden Plots for the ILC. This would allow laboratories to
assess the performance of all participants against themselves and against a National
Metrology Institute if it were also a participant. Another very important attribute for the
database would be a “selective” coding scheme for each participant’s data; this would
provide confidentially of information and yet allow each laboratory to easily identify
themselves when they decide it is necessary. This “selective” scheme might enable
certain viewers of the database, such as an accreditation body, the ability to distinguish
individual participants performance when agreed to by the affected laboratory. One
possibility is to issue a code to each participant. Any scheme, if chosen, should be
discussed and agreed to by all participants of the ILC before any data are taken or entered
into the database. It is hoped that in many cases all information in the database for a
specific ILC would be open to the public, including the identification of each laboratory.

The database could provide PDF formatted files of prior ILC reports in a repository folder
that would be sorted by metrology discipline. This would provide detailed examples to
future coordinators and ILC members; information could be provided on typical
performance of participants, what artifacts were used, integrity of artifacts, shipping
problems, number of participants, etc.

The decision on the amount of information included in the U.S. National Measurement
Interlaboratory Comparison Database for each ILC should be decided by consensus of the
coordinator and the laboratories participating in the ILC. The more information that is
provided, the more useful the database will be to the metrology community.

...

It is also highly recommended that all data entered in the database be reviewed by a
database control committee. This is important in order to ensure that all criteria are met
for the data and that all data are consistent and unambiguous. However, this review must
be timely so that delays in updating the database are minimized. Finally each ILC
coordinator may need to review or “adjust” the data before it is included. In all cases, the

‘ coordinator remains the “director” of the ILC, whether the results of the ILC are included
in the database or not.

Conclusion

At the present time, the metrology community is just touching the surface of using the
Internet to support measurements. However, it is clear that the Internet will become an
important tool for the metrology laboratory in the future. Using the Internet to access a
U.S. National Measurement Interlaboratory Comparison Database that captures the
results of comparisons between calibration laboratories in the U.S. offers many
opportunities to improve the measurement infrastructure in the U.S. and to effective y and
efficiently use these data. However, the amount of data, laboratory identification, etc. for
each ILC should be agreed upon by all ILC participants before beginning the
intercomparison. In addition, once the ILC is complete, the data should be carefully
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reviewed before being entered into the database. Finally, after the results of an ILC are
included in the database, the information should be readily available to the entire
metrology community. It is envisioned that such a database should become a valuable
research tool and a valuable aid to supporting the proficiency testing element of the
laboratory accreditation process.
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