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ABSTRACT
This paper outlines the role of a Certified Calibration
Laboratory in- ensuring that the requirements of
Measuring and Test Equipment calibration, identifica-
tion, and traceability are met and documented.

The Nuclear environment is one which is subject to
influences from numerous "quality agents". One of
the fields which comes under the scrutiny of the
quality agents is that of equipment calibration and
repair (both field components and M&TE).

There is a responsibility to produce a superior prod-
uct for the Ontario Consumer. The maintenance and
calibration of Station Systems and their components
have a direct impact on this output.
The Measuring and Test Equipment element in each
of these needs can be addressed by having a defined
group of Maintenance Staff to execute a Measuring
and Test Equipment Program which meets specific
parameters.

INTRODUCTION
Nuclear Generating Stations are required to produce
electrical power safely, reliably, and economically.
Station systems are a key element in the delivery
system for this output. To ensure that these station
systems are operating to the design expectation, and
is, therefore, meeting the requirement, each station
must have reliable, in-specification, traceable
Measuring and Test Equipment available for
Maintenance Staff which meets their technical
requirements for the calibration and/or repair of sys-
tem components.

Inherent in the need for reliability and traceability, is
the necessity to have all calibration information doc-
umented, and the associated records safely stored.
The storage method must facilitate third party audit
requirements.

THE QUALITY APPROACH
Maintenance work in a Nuclear Generating Station
falls under the influence of a number of regulatory
/licensing/accrediting bodies who have compiled a
diverse body of information relative to recommend-
ed approaches for effecting quality maintenance
techniques.

The principle quality agents with whom we interact
in the area of Measuring and Test Equipment are:

• Our direct customers (i.e., the Maintenance
Staff);

• The Atomic Energy Control Board

• The Canadian Standards Association;

• Institute of Nuclear Power Operations/World
Association of Nuclear Operations/PEER;

• The Standards Council of Canada

• The National Research Council;

• International Organization for Standardization;

• Manufacturers ; and,

• Internal quality assessment departments.

In reviewing the available articles and policy docu-
ments written individually by members of this group,
we can arrive at a core list of requirements which a
valid M&TE Program should meet.
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THE PROGRAM
• should be predicated on system accuracy.
• should have a documented system for the selec-

tion, use and calibration of M&TE.
• equipment documentation requirements must be

specified.
• will require the application of approved written cal-

ibration procedures which were developed on the
basis of technical data.

• will employ trained personnel with demonstrated
capability in the required fields. The emphasis will
be on a specialist approach.

• inventory of M&TE will be reflective of current
industry standards.

• test equipment calibrations will be carried out in
an environment which contributes to measure-
ment confidence.

• will be inclusive of a preventive maintenance ele-
ment which features an electronic callup system.

• will ensure that deviations from standard practice
are documented.

• will confirm Stationaccountability for Program ele-
ments executed by contractors.

• all calibrations must be traceable to National
Standards (See Figure 1 for example of traceability)

RECOMMENDED STATION RESPONSE
We assert that the stated goal in our Introduction
can best be attained by establishing a Station
Measuring and Test Equipment Program for the cali-
bration and repair of M&TE, and by further assigning
accountability for the Program to an Accredited
Calibration Laboratory.

The Figure 2 shows the role of the Standards
Calibration Laboratory with relation to regulatory bod-
ies, auditing department and the customer.

The Program will have ten (10) elements:

1. Technical support will have overall responsibility
for the technical operation

2. Quality Manual/Work Program Procedure
should describe all aspects of the calibration program
against which it should be audited on regular basis. It
should contain following:

2.1 Governing policy./ Quality policy statement
2.2 Scope of calibrations/tests.
2.3 Job descriptions.
2.4 Procedure description including procedure on
audit and review.
2.5 Exceptions.
2.6 References.

3. Certified Calibration Laborator should focus on
the following areas:

3.1 Purchase a base group of standards to meet the
Program's parameters.
3.2 Develop an approved written procedure for deter-
mination of uncertainties.
3.3 Develop an approved written procedure for the
performance of specification/ calibration checks of
equipment.
3.4 Construct a suitable environment to carry out
specification/calibration checks :

3.4.1 Physical area.
3.4.2 Temperature control.
3.4.3 Humidity control.
3.4.4 Dust control.
3.4.5 Vibration control
3.5 Training of the Staff.
3.5.1 Shift Control Technician program.
3.5.2 Metrology courses.
- Sir Sanford Fleming College
- Fluke Canada Inc.
- NCSL reference material.

4. A sub program to identify the manner in which
Station equipment will be maintained.

This program should cover:
4.1 Equipment purchase program.
4.2 A registry for maintenance test equipment.
4.3 Equipment surplus policy.
4.4 Unique equipment identification numbers.
4.5 Equipment calibration frequency categorization
guidelines.
4.6 Electronic equipment Callup Program.
4.7 Approved written 2pecification/calibration proce-
dures.
4.8 Documented readings (as found/as left).
4.9 Equipment usage trace system.
4.10 Nonconformance follow-up procedure.
4.11 Record keeping.
4.12 Staff education.
4.13 Specific test equipment references in Station
maintenance procedures.
4.14 Commitment to current technology.

5. Calibration Laboratory Accreditation in specif-
ic fields of measurement.

The purpose of acquiring SCC/CLAS accreditation is
to have third party verify that the laboratory is capable
of making measurements within the stated uncertain-
ties. This verification is done through proficiency test-
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ing and determines the laboratory's calibration perfor-
mance by means of inter-laboratory comparisons.

BENEFITS
5.1 Listed formal recognition of competency.
5.2 Increase the confidence of current and potential
customers.
5.3 Improve your measurement quality through initial
and ongoing participation in the Canadian Laboratory
Assessment Service (CLAS) Program.
5.4 Process audit system is valuable training for inter-
nal audit initiatives.
5.5 Permission to use the SCC Accreditation
Registration Number and the NRC/CLAS Certificate
Number on formal documents.
5.6 Opportunity to network accredited capabilities
between stations with the inherent gains in economy
and efficiency.
5.7 Assistance is readily provided by both SCC and
CLASS staff that enables lab to continually upgrade
the measurement capabilities and expand the knowl-
edge of metrology.

6. Purchase procedure for Measuring and Test
Equipment to meet the field need.

Avoid purchase of M&TE with accuracy beyond the
actual need. It increases the cost of maintenance and
calibration.

7. Ontario Hydro Nuclear peer group interaction
to compare, innovate, and share similar/dissimi-
lar capabilities.

8. Membership in The National Conference of
Standards Laboratories.
The membership and participation in NCSL's activi-
ties bring numerous benefits. They include:

8.1 Opportunity to improve test and measurement
quality through voluntary participation in a world
wide network.
8.2 Access to information from NRC/NIST/and
Metrology bodies from countries around the world.
8.3 Access to NCSL publications.
8.4 An opportunity to interact with Canadian metrology
groups by participation in the conferences of our Region.
8.5 Participation in a voluntary Organization dedicated to
metrology quality and productivity for competitiveness.
8.6 Gain from the experience of a broad group of
peers.

9. Built in annual Program review.
The calibration program must be reviewed on regular
basis and audited by the independent body to assure

that corners are not cut and quality of service is
maintained.

10. Library of reference information.

The Calibration Lab must maintain and continually
upgrade the library of metrology information.
Metrology is a field greatly evolving within the last
decade. The new field equipment and instruments
are built and introduced in the production to improve
economy and efficiency of manufacturing processes.
The calibration and repair of this equipment must not
be too far behind and the technicians must continu-
ally learn new techniques.

The following is a minimum of information that
should be kept in the Library or reviewed regularly:

10.1 Manufacturers'catalogues.
10.2 Manufacturers' service manuals.
10.3 Metrology philosophy publications.
10.4 Metrology Periodicals.
10.5 NCSL publications.
10.6 SCC, Consensus magazine.
10.7 Internet discussion groups such as
ISO25@FASOR.COM

RECOMMENDATIONS
• The establishment and operation of the calibration

Laboratory is a time consuming and an expensive
endeavor. Because of that it must be carefully
established right at the beginning to avoid costly
changes or purchases of wrong equipment.

• In multistation utility it is not necessary to accred-
it all laboratories in the same fields. One may be
accredited in DC Voltage and Resistance, one in
Pressure and one in Flow, etc. All Laboratories will
benefit from the rigor of the accreditation but cost
of the calibrations at higher echelons will be mini-
mized Also the labs may calibrate other lab's
equipment in the fields they are accredited for.
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DEFINITIONS
a. Accreditation*
Accreditation by the Standard Council of Canada and
National Research Council is the formal recognition
of the competence of a laboratory to manage and
perform specific tests or types of tests registered
with the Council.

b. Accuracy***
The closeness of the agreement between the result
of a measurement and the true value of measurand.

c. As Found/As Left Calibration**
A calibration protocol that records and compares the

same calibration data for an instrument both before
and after its calibration is adjusted.

d. Audit* *
Usually a customer's independent inspection of a
supplier's records, procedures, facilities and person-
nel. The audit is conducted to confirm that the sup-
plier's quality is functioning properly.

e. Calibration***
The set of operations which establish, under certain
specified conditions, the relationship between values
indicated by a measuring instrument, and the corre-
sponding known values of a measurand.

f. Calibration Report**
A comprehensive record of the calibration of an
instrument. The record includes data that describes
the performance of the instrument, the environmen-
tal conditions under which it was calibrated and the
standards used to calibrate it.

g. confidence**
In metrology, confidence refers to the degree of
assurance one has that a measurement lies within its
statistically predicted bounds.

h. Environment**
The altitude, temperature, humidity, emi and other
pertinent conditions that effect the performance of
an instrument.

I. Measurement**
The set of operations having the object of determin-
ing the value of measurand.

j . Measurand**
The quantity that is being measured.

k. Measurement Standard**
An object, artifact, instrument, system or experiment
that stores, embodies, or otherwise provides a phys-
ical quantity which serves as the basis for measure-
ments of the quantity.

I. Primary Standard**
A standard defined and maintained by some authori-
ty and used to calibrate secondary standards.

m. Test Equipment**
Any equipment that is used to make measurements,
or supply stimulus, alone or in conjunction with other
equipment.

n. Traceability**
The ability to relate individual measurement results,
through a contiguous sequence of measurement
accuracy verifications, to nationally accepted mea-
surement systems.
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o. Working Standard**
A standard that is used in routine calibration and
comparison procedures in the laboratory and is main-
tained by comparison to reference standards.

# CAN-P-4C October 1991

* • FLUKE Philosophy in Practice

•••NCSL
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