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ABSTRACT
This paper discusses the AECB practices in assess-
ing maintenance activities at one four unit CANDU
nuclear plant-It outlines the authority of the AECB in
enforcing the licence condition concerned with main-
tenance, and how this is interpreted by AECB site
staff to measure and report maintenance activities.

The AECB staff attaches great importance to proper
maintenance as it affects safe operation. Programs
used by the licensee staff to identify safety important
components, or to predict degradations and failures
are of particular interest. In our experience, the appli-
cation of such programs has been generally good.
However, their integration into an overall mainte-
nance scheme can be improved, and the possibilities
of integration are not well understood. This paper
includes examples of such integration to illustrate
our views and to highlight the resultant benefits that
AECB staff believes are possible
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1.0 ROLE OF THE AECB
The Atomic Energy Control Act of 1946, empowers
the Atomic Energy Control Board (AECB) to make
regulations concerning the control and use of nuclear
energy in Canada. AECB's mission is to ensure that
the use of nuclear energy in Canada does not pose
undue risk to health, safety, security and the envi-
ronment.

The AECB requires the owners of the nuclear power
plants to operate the plants safely in accordance with
the Operating Licence issued by the AECB. The reg-
ulations are generally non-prescriptive in nature, and
include very general requirements with respect to
maintenance.

2.0 IMPORTANCE OF MAINTENANCE
From a nuclear safety perspective, the function of
maintenance is to prevent and correct degradations
of equipment originally designed into the plant impor-
tant to safety. Maintenance should be of such a stan-
dard so as to maintain the defense in depth and thus
keep risk as low as reasonably possible throughout
the life of the plant. To do this, a highly specialised
maintenance program is required, one which is spe-
cific to the needs of each particular plant with its
known design and operating characteristics.
Maintenance programs at nuclear plants are becom-
ing increasingly complex although they are more suit-
ed to the needs of those specific plants. The factors
that influence the design of such maintenance pro-
grams include:

• Resource limitations;

• Production pressures;
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• Ageing of plant structures, systems, and compo-
nents;

• Greater awareness of risk by regulators and plant
staff;

• Availability of new maintenance methods.

The AECB staff is increasingly focusing attention on
maintenance programs since they are considered to
be important contributors to the overall safety of the
plant. These programs will become increasingly
important as nuclear plants age.

3.0 REGULATION OF MAINTENANCE
The AECB assesses nuclear plant maintenance activ-
ities to determine if they meet the requirements of
operating licence condition, which states:

" Maintenance at the Nuclear Facility shall be of such
a standard that, in the opinion of the Board, the relia-
bility and effectiveness of all equipment and systems
as claimed in the Safety Report and the documents
listed in the application are assured."

The maintenance program must therefore ensure
the requirements for reliability and effectiveness of
equipment and systems, that are assumed in the
Safety Report, are met. In practice, it is difficult to
assess compliance with this condition, since there
are no quantitative criteria for performance. Hence,
there can be uncertainty as to when the maintenance
at the nuclear plant is fully meeting the intent of the
licence condition.

AECB staff and the licensee require criteria so that
maintenance activities can be rated "satisfactory" or
"unsatisfactory" in a more objective way. AECB staff
in Ottawa are at present considering an amendment
license condition which is intended to more clearly
define the above.

4.0 CURRENT AECB PRACTICE IN
MONITORING OF MAINTENANCE
ACTIVITIES
In this section, the individual components of a main-
tenance program assessed by AECB staff are
reviewed. These are examples only, and assess-
ments at different plants will vary. The amount of
time spent on any one area will be dependent on its
relative importance, or if it is of concern. Generally,
two main areas are considered:

(i) State of structures, systems, and components
(SSCs); and (ii) Management process.

With respect to i) The AECB staff examines:

• Corrective maintenance backlog;

e Preventative maintenance backlog;

• Techniques used for identification of equipment
important to safety, (such as the Reliability
Centred Maintenance (RCM) program);

• Condition monitoring.

With respect to ii) AECB staff examines:

• Organisation structure;

• Rules for conduct of maintenance (e.g. compli-
ance with OP&Ps);

• Review and feedback of operating experience;

• Indicators currently used to determine mainte-
nance effectiveness;

• Overall maintenance strategy.

Comments based on AECB findings are recorded in
the AECB staff's annual assessment of the nuclear
generating station operation for the year. If signifi-
cant deficiencies are found, the licensee is formally
requested to take appropriate corrective action.

5.0 AECB OBSERVATION OF
MAINTENANCE ACTIVITIES
An assessment using the practice described above
was conducted at a four unit nuclear plant in 1994. In
this case the areas the AECB site staff assessed
included:

• Organisation structure;

• Completion rate and control of changes to Callups;

• The role of RCM;

• 13 week rolling maintenance schedule;

• Condition monitoring techniques;

• Trends shown by maintenance indicators.
Following the AECB staff assessment, an Action
Item was raised to address a number of deficiencies.
These included the following:

• Lack of resources to carry out RCM;

• Inadequate analysis of Indicators. Lack of indica-
tors in some important areas of maintenance.

• Lack of clear definition of maintenance responsi-
bilities.

AECB staff observed one particular deficiency that
required special attention. This was the lack of inte-
gration and co-ordination between groups where
there was possibility of overlap or gap in responsibil-
ity interfaces, or where technical exchange of infor-
mation would have avoided duplication of effort and
inconsistency.

There were a number of maintenance projects
underway where better co-ordination or integration
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of activities was needed.For example, it was unclear
to AECB staff as to how groups such as RCM, EQ
and Nuclear Safety kept each other informed of
changes to Callups. AECB staff could not clearly
identify who had overall control of Callups or what
controls were in place to check if changes made by
any of the above groups were in the best interest of
safety.

6.0 INTEGRATION OF MAINTENANCE
The following three examples illustrate the AECB's
concept of integration of maintenance. This is
intended to show the possibilities that exist. At dif-
ferent nuclear plants other such relationships may be
possible:

(i) Interactions between groups for changes to
Callups:

For changes to Callups, the AECB staff were of the
opinion that one group should be made responsible.
Information should be exchanged between this co-
ordinating group and the rest. This group would
receive and assess the change with all parties before
allowing it to be part of the nuclear plant's mainte-
nance program. The typical groups that would pro-
vide expertise in decision making would include:

• The Nuclear Safety Department which identifies
all Caliups important to nuclear safety, particularly
if operational changes resulted in changes to fre-
quency or content of Callups;

• The RCM group which create, amend or delete
Callups based on RCM analysis;

• The EQ group ensures that environmental qualifi-
cation of equipment is not affected by mainte-
nance activities, or by changes made to Callups by
other groups;

• The Planning group schedules and records the
Callup completion rates and keeps track of
changes to callups;

• The System Engineer is usually responsible for
maintenance on their systems, hence System
Engineers must have good interaction with all of
the above groups.

(ii) Application of Probabilistic Safety Assessment
(PSA) to maintenance.

The use of PSAs has been very limited for nuclear
plant operations applications in Canada. AECB staff
believe it has great potential for maintenance, PSAs
could be used to:

• Determine the high risk accident contributors and
hence the mitigating systems and equipment that
must be given high priority for maintenance.

Conversely, there may be equipment of very low
failure consequence such that only corrective
maintenance need be applied. Knowing this,
greater efforts on preventative maintenance could
be placed on safety important equipment at the
expense of equipment of low failure consequence
Thus the maintenance program would become a
key element of operational risk management, and
resources could be applied more effectively;

• Identifying change in risk when certain compo-
nents are unavailable. Some configurations of
equipment unavailability may be highly undesir-
able from a risk perspective, and these should be
known and avoided, particularly during outages;

• Make risk based decisions on whether to carry out
certain maintenance now or wait for a more
favourable time when risk impact would be less;

• Alternative maintenance schedules could be eval-
uated using PSAs. e.g. with respect to the struc-
ture of the rolling maintenance schedule.

(iii) Management of Ageing

The management of ageing includes predicting,
detecting and preventing degradation of system and
plant components due to ageing effects. Ageing
management is usually found to be an integral part of
maintenance program. The ageing aspects of any
maintenance program must therefore be clearly
specified. Some elements of maintenance activities
relevant to management of ageing include:

• Various aspects of preventative, predictive and
condition monitoring could identify age related
deterioration. Diagnostic practice could predict the
remaining operational life of the components;

• Indicators that detect ageing related trends;

• Safety important structures, systems and compo-
nents could be better identified. For example tech-
niques such as RCM or PSA or even by safety
requirement matrices based on design basis acci-
dents from the Safety Report.

In the management of ageing, AECB considers it
important to formally identify, list, and monitor safe-
ty important structures, systems, and components.
As the plant ages, it is necessary to keep such a list
updates with inputs from operating experience,
trend indicators, and new safety analysis.

7.0 MAINTENANCE INDICATORS
Although performance indicators are extensively
used, for maintenance indicators there appears to be
some variation in the interpretation of what these
mean. Almost no analysis of the trends is carried out,
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and there is no clear indication of when it is neces-
sary to correct a negative trend. Collectively, these
indicators should show the state of the plant with
respect to maintenance. AECB checks for the fol-
lowing characteristics:

• Use of data that is adequate in terms of quantity
and quality. For example for determining Callup
completion rates, or effect of RCM on preventa-
tive maintenance;

• Indicators must be sensitive enough to highlight
deficient areas clearly;

• To have alarm and action levels that clearly show
when action must be taken to remedy a negative
trend.

8.0 STRATEGIC PLAN AND MANAGEMENT
The strategic plan must show how the individual pro-
grams are integrated. It should outline targets and
goals as well as the responsibilities. It should outline
the mechanism by which management is kept
informed of progress and deficiencies, so that they
are able to establish priorities for field work.

The AECB considers that the most important func-
tion for the strategic plan, and associated indicators
is to provide a process whereby continued aware-
ness of the effectiveness of maintenance is made
known especially to management.

From a regulatory perspective, the AECB site staff
require assurance that the managed process is such
that it is possible to identify and maintain equipment
which is important to safety. The strategic plan
should identify ways in which this can be achieved.
The managed process itself should also be modified
and improved as experience is gained.

9.0 EXPECTATIONS FOR THE FUTURE
AECB staff will continue to assess the maintenance
plans of nuclear plants, particularly with respect to
ageing of SSCs.

Major new tools such as RCM and PSAs can con-
tribute to focusing maintenance activities on safety
significant equipment such that the effect of fewer
resources is minimised. The integration of these and
other tools should assist in producing an overall co-
ordinated program, in which significant improve-
ments are possible. The AECB staff is pleased to
note that some licensees are taking advantage of
many of these tools.

The AECB places great importance on the managed
process to effectively implement a good mainte-
nance program over the life of the nuclear plant, and
will continue to press for improvements in mainte-
nance and integration of maintenance activities in
future.
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