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Abstract

The maintenance related regulatory requirements are identified in the regulatory documents
and licence conditions. Licensee complies with these requirements by operating the nuclear
power plant within the safe operating envelope as given in the operating policies and
principles and do maintenance according to approved procedures and/or work plans. Safety
systems are regularly tested. AECB project officers review and check to ensure that the
licensee operates the nuclear power plant in accordance with the regulatory requirements and
licence conditions.

1.0 Introduction

Atomic Energy Control Board (AECB) is the independent federal agency that controls all
nuclear activities in Canada. Our mission is to ensure that the use of nuclear energy in Canada
does not pose undue risk to health, safety, security and the environment. We assess every
station performance against legal requirements, including the conditions in the operating
licences we issue. To do this we review all aspects of a station' s operation and management
and we inspect each station.

2.0 Regulations

The Atomic Energy Control Act gives the AECB the authority to make regulations. The
Atomic Energy Control Regulations give the AECB the authority to issue a Power Reactor
Operating Licence (PROL) to a licensee. The standard PROL contains conditions the licensee
must observe including specific references to the licensee's own operating documents.

3.0 Regulatory Documents And Sample Maintenance Requirements

Table 1 is a list of sample regulatory documents and National Standard of Canada. These
regulatory documents and the licence contain specific maintenance related requirements for
the nuclear power plant and the special safety systems. Table 2 provides a sample of
regulatory maintenance requirements for the shutdown system. Table 3 is a sample of
maintenance related licence conditions that a licensee must comply with.
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Table 1: AECB Regulatory Documents

AECB Regulatory Documents
(Sample requirements for discussion only)

R-7 - Requirements for Containment Systems for CANDU Nuclear Power Plants.

R-8 • Requirements for Shutdown Systems for CANDU Nuclear Power Plants

R-9 - Requirements for Emergency Core Cooling Systems for CANDU Nuclear Power Plants

Power Reactor Operating Licence for Nuclear Generating Station.

R-99 - Reporting Requirements for Operating Nuclear Power Facilities

R-98 - Reliability Requirements for Safety Related Systems of Nuclear Reactor Facilities (For Information Only)

CAN3-N290.1 - Requirements for the Shutdown Systems of CANDU Nuclear Power Plants

Table 2: Regulatory Maintenance Requirements

Regulatory Maintenance Requirements
(Sample requirements for discussion only)

1. If any component of a shutdown system is found to be inoperable, or impaired below its minimum allowable
performance standards, that component and its associated equipment shall immediately be put in a safe condition.
(R-8, 4.1.6)

2. As far as practical, maintenance of a shutdown system component shall be carried out only when that component and its
associated equipment have been put in a stale which does not reduce the availability of the shutdown system.
(R-8, 4.1.7)

3. Maintenance of a shutdown system component shall be carried out only on one channel at a time and with the affected
channel placed in a safe state. (R-8, 4.1.8)

4. When maintenance on a channel is completed, it shall be thoroughly tested to demonstrate to the extent practical that
the equipment associated with that channel is capable of functioning in accordance with its design requirements. This
shall be done prior to returning the channel to its poised state. (R-8, 4.1.9)

5. If redundant components require maintenance, each component shall be thoroughly tested following its maintenance,
prior to the start of work on a subsequent component. (R-9, 4.1.5)
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Table 3: Licence Conditions

Licence Conditions
(Sample requirements for discussion only)

A_A.l I Maintenance at the nuclear facility shall be of such a standard that, in the opinion of the Board, the reliability and
effectiveness of all equipment and systems as claimed in the Safety Report and the documents listed in the application
are assured.

AA.13 Except as otherwise directed in writing by the Board, all systems shall be tested at a frequency sufficient in the opinion
of the Board to substantiate the reliability claimed or implied in the Safety Report or in the documents listed in the
application.

A.A.14 Except with the prior written approval of the Board, no change which would render inaccurate the descriptions and
analyses in the Safety Report or in the documents listed in the application shall be made to the reactor shutdown system
no. 1, shutdown system no. 2, the containment system, the emergency core cooling system or associated systems
necessary for the proper operation of these systems.

The licence also contains the reporting requirements that a licensee must comply with. On
Table 4 is a sample of an event reporting requirements.

Table 4: Reporting Requirements for Operating Nuclear Power Facilities

Reporting Requirements for Operating Nuclear Power Facilities
(Sample requirements for discussion only)

1.1 An event report shall be submitted for:

a violation of licence condition; (a)

a degradation of a special safety system or a relevant safety-related system that prevents a special safety
system or a safety related system from meeting its defined specifications; (j)

a reduction of the effectiveness of the systems for reactor power control, for the primary heat transport
system pressure and inventory control or for turbine protection, below the defined specifications (whether
caused by failure, equipment inadequacy, improper procedures or inappropriate human action); 0)

a failure to perform a test that is required by a licence condition, including any routing test of a safety-
related system that is required in the licensing documents, except in accordance with approved procedures.
(s)

4.0 Compliance

To comply with the operating licence, a licensee must demonstrate that the nuclear facility has
been operated within the frame work set out by the regulations and licence conditions. Table
5 is a sample of documents that contain maintenance requirements to which the licensee
operate the nuclear power plant. Table 6 provides a sample of the maintenance related
operating policies and principles which are referenced in the operating licence.
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Table 5: Licensee Documents Containing Maintenance Requirements

Licensee Documents Related to Maintenance
(sample only)

Operating Policies and Principles (OP&P) Requirements

Various Maintenance Procedures and Policies

Work Plans

Table 6: Operating Policies and Principles (OP&P)

Operating Policies and Principles (OP&P)
(sample limits for discussion only)

0022 Operation and Maintenance Standards

Operation and maintenance standards shall be such that the reliability and effectiveness of equipment (as claimed in the Safety
Report) is assured.

0.023 Maintenance Authorization

The Shift Superintendent (or Shift Supervisor) shall be aware of all maintenance activities. The Shift Superintendent (or Shift
Supervisor) shall directly authorize all maintenance on systems required to control reactor power, cool the fuel, and contain
radioactivity during normal operation and following any postulated accident

0.02.4 Maintenance of Special Safety System

Components in Special Safety Systems shall be placed in a safe state prior to performing maintenance unless Operation Manager
approval is given for an alternative state. The method of performing maintenance on channelized systems, which shall be used
unless Operations Manager approval is given for an alternative method, is to put in a safe state, repair, test, and return one channel
to service prior to working on another channel.

5.0 Monitor For Compliance

AECB project officers at the station:

5.1. Do routine check of equipment/station performance and report the results.

We looked at the licensee daily shift supervisor report to its management. We looked at any
failure, test or abnormal events. If necessary, we will do an inspection of the system and
follow up with the licensee. Licensee also inform us of a unit outage schedule and the
maintenance work to be done.

We report the results of our review of station performance regulary to our management and
staff. Also, the annual assessment report on the station operation includes maintenance
performance indicators. We have formed a Performance Indicators Team to better define the
indicators. The team's task has not been completed yet. In the interim, given below are
some of the indicators that we used to assess maintenance compliance:
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5.1.1 Jumper

Licensee uses jumper to record and authorize temporary changes. The number of jumper
increases when a unit is shut down, as jumper is used to record temporary changes which are
required during maintenance. High number of jumper could indicate that there are still many
maintenances/modifications to be completed.

5.1.2 Preventive maintenance, preventive maintenance to corrective maintenance ratio and
calls up

Good preventive maintenance program is essential to the safe operation of the station. Proper
preventive maintenance on plant equipment will minimise or eliminate equipment breakdown.

5.1.3 Net capacity factor

High net capacity factor indicates:

Process systems are functioning well.

Process systems are able to be tested and the availability of equipment can be verified
under operating conditions.

Maintenance is such that systems can be operated satisfactorily to meet requirements.

Safety system testing can be performed to verify the system and equipment
availability.

5.2. Review maintenance related requests that affect safety system performance

If a maintenance work affects safety system performance, the licensee is required to get
AECB approval. Usually, before we approve such request, we review the licensee's
submission to check that under various accident conditions there will be no fuel failures or
potential for releases to the environment.

5.3. Review Maintenance Procedures and Work Plans

We review, but no approve, the maintenance procedures and work plans. We review to check
if maintenance procedure follows the regulatory requirements or the operating policies and
principles. For example, we check that test or maintenance is done one channel at a time,
after putting the channel in a safe state.

5.4. Check special safety system test frequency and change to test frequency

We check that special safety system tests are done as scheduled. When test frequency is
changed, licensee informs us of such change. We check to see if the availability requirement
is still met.

5.5. Review Outage Work

We review the outage work with the licensee. We check to see if outage work includes those
commitments that the licensee made to us.
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6.0 Conclusions

The maintenance related regulatory requirements are specified in the regulatory requirements
and licence conditions. Licensee complies with these requirements by operating the nuclear
power plant within the safe operating envelope as given in the operating policies and
principles and do maintenance according to approved procedures and/or work plans. AECB
project officers review, check, inspect and audit the maintenance activities at the nuclear
power plant to ensure that the licencee operate the plant in accordance to the regulatory
requirements and licence conditions.
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