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Abstract

The new General Amendments to the Regulations, new
recommendations on dose limits, developments in techniques and
safety thinking, and aging of plant are all contributing to the
need for a significant number of new regulatory documents on a
wide range of topics.

This paper highlights a number of initiatives taken in response
to these pressures, giving a brief background to the initiative
and, where possible, outlines some of the ideas in the document
being written and current progress. The paper deals with
licensing guides on new dose limits, dosimetry, safety analysis,
reliability, fault tree analysis, reporting requirements, human
factors, software, the ALARA principle, backfitting and the
licensing process.

1. INTRODUCTION

A number of new regulations, regulatory guides and policy
documents are in preparation at the AECB. Some are initiatives
that have been around for some years and are being reactivated;
some are new. Some of them will affect only one sector of the
nuclear industry; two at least will affect all. This paper
outlines a number of the more interesting or controversial ones.
In all cases, the Board will be following its standard practice
of consultation with the public and industry through the
Consultative Document process, and also where new regulations are
contemplated, through the public consultation process required
under the Government's policies embodied in "Citizens' Code of
Regulatory Fairness"0'.

2. NEW DOSE LIMITS (C-122)

In 1991 the International Commission on Radiological Protection
(ICRP) published new recommendations on radiation dose limits for
both the public and workers®. The AECB staff and the Board's
Advisory Committee on Radiological Protection have reviewed the
ICRP's recommendations0'4', and the Board proposes to incorporate
them, or their intent, into the Regulations as soon as possible.
The following tables compare the current dose limits, the limits
proposed in the General Amendments which were published in the



Canada Gazette, Part 1,(5), and those proposed in Consultative
Document C-122(6).

Table 1
STOCHASTIC DOSE LIMITS (mSv)

EXPOSED POPULATION

WORKERS:

Annual Limit

Quarterly Limit

PUBLIC:

Annual Limit

FOETAL:

Remainder of Term

CURRENT REGULATIONS
& GENERAL AMENDMENTS

5 0

3 0

5

10 mSv

0.6 mSv per 2 weeks

C-122

2 0

None

1

2mSv (abdomen) + 1/20ALI

(foetal dose:
1 mSv external
+ 1 mSv internal)

Tab le 2
DETERMINISTIC DOSE LIMITS (mSv)

ORGAN

Lens
of the
eye

Skin

Hands
and
Feet

Workers

Public

Workers

Public

Workers

Public

CURRENT

Quarter

8 0

-

150

-

3 8 0

-

Annual

1 5 0

15

300

30

750

75

GENERAL
AMENDMENTS

Quarterly

8 0

-

300

-

300

-

Annual

150

5 0 *

500*

5 0 *

500*

5 0 *

C-122

Annual

150

15

500

50

500

-

* The General Amendments specify a limit only for "any other organ or
tissue"



In essence, the new limits in C-122 require a reduction in the
public dose limit from 5 mSv to 1 mSv per annum, and from 50 to
20 mSv per annum for atomic radiation workers. The latter is
slightly more restrictive than the ICRP recommendations, which
propose that workers should be restricted to 100 mSv over a
5-year period, with no more than 50 mSv in any one year. We
proposed a straight limit of 20 mSv for two reasons: 1) we wish
to put pressure on licensees to improve their control of doses so
that workers would not be subject to higher than average doses
for two years, and then risk being laid off or reassigned to less
responsible positions, and 2) we expect the ICRP will change its
recommendation to 20 mSv/year in the near future.

We have received many comments on the proposed new limits. The
major concerns were expressed by the mining industry07* and the
nuclear medicine industry. The mining industry believes it will
be very difficult and expensive to meet a limit 20 mSv/year
(particularly for its face workers) and insists it needs the
flexibility inherent in ICRP's original recommendations. Ontario
Hydro also believes the 100 mSv/5 years is preferable, as it will
give more flexibility when planning such activities as re-tubing.
The nuclear medicine industry is particularly concerned with the
proposed limits for Atomic Radiation Workers who become pregnant,
as the limit is set to be more restrictive to the fetus than to
the mother. In small hospitals and institutions, this may result
in the woman being laid off, as alternative employment during the
term of the pregnancy may not exist.

The AECB is taking all the comments very seriously and will be
making changes to the proposed limits as a result. All those who
responded to the consultative document and to a questionnaire
designed to identify the financial impact of the proposals on the
industry(9) will be receiving a letter this month outlining the
changes the AECB proposes as a result of the comments received.
One change being considered is a proposal for a 5-year limit on
dose of 100 mSv for ARWs, together with a limit in any one year
of 50 mSv, as recommended by ICRP. We will be seeking further
advice from hospital staff on solutions to the difficulties the
new recommendations impose on pregnant women.

Following this "disposition" letter, we expect to publish a
revision of the proposed regulations in late fall 1992. Note
that proposed "coming into force" date for dose limits for ARWs
is 1995, and 1993 for the public doses.

3. DOSIMETRY (C-92 and C-106)

Lower dose limits increase the need to be sure that the number
quoted for a dose can be relied on, since the chance of an
overexposure will likely increase. A reliable measure of doses
is a problem of particular concern for uranium miners. The AECB
is therefore examining the whole question of dosimetry and the
measuring and assigning of doses to individuals. The AECB has



published two consultative documents relating to the subject of
dosimetry: C-92, a policy statement dealing with who may perform
dosimetry services, and C-106, a specification of technical and
quality assurance criteria to be met by dosimetry operators'10'111.
At the moment, there are relatively few (10) such operators at
present in Canada.

You may recall, however, that in the last federal budget the
government announced that it would be seeking a private purchaser
for the service, which has been operated since 1951 by Health and
Welfare Canada. Private operators have already informed the AECB
that they wish to offer such services. The AECB believes that
private dosimetry services should be approved by the AECB and be
subject to appropriate QA standards. We are therefore developing
a certification process for dosimetry service operations, and a
guideline will be published this year on this subject. We will
also be revising C-106 and C-92 to clarify what standards will be
sought from all operators, both private and public.

4. SAFETY ANALYSIS FOR POWER PLANTS (C-6)

Consultative Document C-6 was first published in 1980<!2), and was
a first attempt at using a more sophisticated approach than the
"single-dual failure" approach used in the Siting Guide, which
was the basis for licensing Douglas Point, Pickering, Bruce and
the 600 MW plants.

c-6 was used on a trial basis to license Darlington Nuclear
Generating Station. At a workshop in October 1990, the results
of that "trial basis" were reviewed by representatives from
Ontario Hydro, AECL, Hydro-Quebec, New Brunswick Power, and the
AECB, with an observer from the Board's Advisory Committee on
Nuclear Safety, in preparation for a review and rewrite of this
document.

The general consensus of the workshop was that C-6 was a
practical guide for safety analysis, and had resulted in
improvements in safety analysis. However, it required
clarification in some key areas, and negotiated improvements in
several others(13).

Some of the points made at the workshop were:

1) An "upper tier" document is needed to state the general
nuclear safety requirements.

2) The purpose of C-6 needs to be more clearly stated.

3) The use of dose limits for judging events below a specified
low frequency should be examined.



4) The list of events to be analyzed in Table l of c-6 is too
design-specific, and a better method of classifying events
needs to be found.

5) Some of the deterministic rules, such as crediting process
system actions, were not consistent with the concept of
frequency-based classification.

6) The reasons for analyzing non-design basis events need
clarification.

7) The objectives of the systematic design review need
clarification.

8) The role of Probabilistic Risk Assessment (PRA) needs
clarification.

Our experience with the application of C-6 to CANDU 3 reinforces
these and other conclusions from the workshop. C-6 was a
confusing document to many, as it appeared to be neither fish nor
fowl — it was not clear if it was intended to be probabilistic
or deterministic in nature.

The answer is that it was both. In essence, C-6 calls for:

1) A systematic design review to identify what failures can
lead to release of radioactive material to the environment,
[para 3.2(a) of C-6].

2) A distillation of the results of this review into "events
that should be analyzed" [paras 3.2(b), (c) and (d)], i.e.,
those events which may set performance requirements for
systems which are required to prevent or mitigate the
effects of process system failures.

3) Analysis of a predetermined table of events, and of those
events arising from 2) above which were not already in the
table.

4) Safety analysis to be done using the conservative principles
and practices outlined in Section 4.

5) Acceptance criteria for these conservative analyses. (The
Class/Consequence Table given in Table 2 of C-6.)

The "probabilistic" part of C-6 is the exercise called for in
1) and 2) above — although "probabilistic" is a poor word to use
for the process. The intent is that, in satisfying para 3.2(a),
the systematic design review should analyze the design of the
plant as it really is. In other words it was intended that there
would be no arbitrary conservatism in the systematic review, as
conservatism has no place in this type of exercise. Conservatism
does have a place in distilling the results into "events to be
analyzed" — and conservatism in the safety analysis itself



(i.e., demonstration that dose limits are met) is mandated. It
is the safety analysis in sections 4 and 5 of C-6, then, that
remains "deterministic".

From the discussions in October 1990, it was clear many users had
divined the AECB's intentions — and made it equally clear they
should not have had to divine iti C-6 is now being rewritten
using the results of the workshop. In particular, the rewrite
should result in a much clearer document. A number of
controversies still need to be resolved. Should the document
include a predefined table of events to be analyzed? Should the
systematic design review be the starting point of a Probabilistic
Risk Assessment, which would be completed as the design is
completed? What is the role of Probabilistic Risk Assessment in
the licensing process and how should it be included in C-6?
Should we require an "uncertainty analysis" for PRA? What should
be the requirements for Quality Assurance in safety analysis?
How can we ensure better configuration control between safety
analysis and the plant state? What should the document say about
Minimum Allowable Performance Standards, (MAPS) and how should
they be derived from the safety analysis?

These, and other questions, are under active discussion within
the AECB, and we will be seeking industry's views on these
questions as the document is written. The preparation of the
revised C-6 has been delayed by nearly a year as a result of the
Darlington fuel failure problem. Our current plan is to produce
a draft for detailed discussion with industry in the fall of this
year.

5. RELIABILITY (C-98)

A licensing guide on reliability requirements for power plants
has been in gestation for ten years. Part of the difficulty in
producing a technically sound document in this area has been the
Board's own historical requirements to demonstrate the time
unavailability of special safety systems. What the public (and
hence the regulator) is interested in, is how safe is a nuclear
facility going to be in the future. The past is of interest only
insofar as it is capable of telling us about what might occur in
the future. In reliability terms, this translates into a need to
know what the likelihood is, that in the future, a safety system
will meet its required specification when called upon to do so.
This was, in fact, the intent of the 1965 papers written by
G.C. Laurence(l4). For practical reasons, this has been
interpreted in operation as "how many hours in a year was a
safety system unavailable" — and this is the measure that has
been used by the AECB as an indicator of satisfactory performance
for many years.

There are some significant difficulties with this practical
measure. Table 3 quotes past unavailability of safety systems at
a typical, well-run Canadian power plant over a 6-year period.



Table 3
Actual Past Unavailabilities

SYSTEM

SDS1

SDS2

ECC

CONT

1985

0.00

0.00

9.5X10"6

3.Oxl 04

1986

0.64

2.9X10"7

3.4X10"1

8.2X10"*

1987

1.00

7.6X10"6

0.00

0.00

1988

1.00

0.00

3 . 9xlO'2

1.2X10"1

1989

0.22

2.3x10^

8.9X10"5

0.13

1990

0.00

0.00

0.00

0.00

Predicted
Future
(from
design

analysis)

l.OxlO-3

l.OxlO'3

4.3x103

l.OxlO'3

First, note that the unavailabilities vary by more than five
orders of magnitude. Second, note we have not shut that plant
down! Third, whenever a problem is encountered, it is fixed,
since the utility is well run. Fourth, translating this
information into a "predicted future unavailability" is
difficult, and requires an analysis which can be readily compared
with observed failure modes and failure rates. To quote the
Inter-Organizational Working Group(15> "seldom does a failure
render a system completely unavailable, but some failures are
reported as a total unavailability, even though system capacity
may have suffered only a small decrease. Care must therefore be
exercised in interpretation of such information."

Let as examine how "unsafe fault types" are currently classified
and reported. Table 4 lists the definitions of Fault Types 1 to
3 which are typical of those used by licensees.

The basic definition for Type 1 failures clearly represents a
system unavailability. However, in practice, failures of one
process trip parameter have been classified as Type 1 failures,
even though the sensors for other parameters are available. In
reality, these failures represent a loss of redundancy (which
will affect reliability) but in fact do not make the system
unavailable since the design specification can still be
satisfied. On the other hand, Type 3 failures, which are
currently ignored in terms of unavailability, also represent a
loss of redundancy and hence will reduce reliability.



Table 4
Unsafe Fault Types

TYPE

1

2

3

DEFINITION

System is completely ineffective
against one or more of design basis
events. Might still provide full
protection for some events.
(Traditionally has been taken to mean
one process trip parameter is impaired
even though other parameter may be
available.)

Significant reduction in effectiveness
of the system, such that it would fail
to meet its design objectives.
Provides some protection for all
applicable events and significant
benefit would be gained from its
operation. (Generally applies to
failures where component timing or
accuracy is outside of its design
requirements.)

Reduces the redundancy of the system.
The system would still meet its design
requirements. (Components are all
included in Test Frequency Studies.)

CURRENTLY
REPORTED AS:

System
unavailable

System
unavailable

Not reported as
unava ilabi1ity

We conclude that the current classification scheme for reporting
faults overemphasizes the importance of some failure modes, as
far as reliability goes, and ignores others completely; it also
de-emphasizes the importance of using maintenance data obtained
in operation to validate reliability predictions. Current AECB
requirements have resulted in inadequate emphasis on the need for
good predictions of reliability, ignored mission time
(particularly important for ECC and Containment) and
overemphasized the importance of testing, to the point where
testing can result in a reduction in reliability due to wear out
of components, and a too complex design.

A new version of C-98, Requirements for Reliability Analysis06' is
being written to correct this situation. The new version starts
by proposing that, for licensing purposes, the definition of
reliability for special safety systems should be changed from the
current "time unavailability" to:

"The probability that a system will meet its minimum
performance specification when called upon to do so."



It is the AECB's intent to require reliability targets to be
specified for all other safety related systems. The measure of
reliability to be used for these systems will be left to the
designer and licensees to choose. The most appropriate measure
depends on the task required of the system. "Time availability",
as a reliability measure, is for example, very appropriate for a
system such as electrical power which has to be supplied with a
very low probability of being interrupted. The degree of
reliability that should be achieved we believe should be derived
by the licensee from PRA type analyses.

The new version will also lay much greater stress on careful
definition of specified performance. The design intent should be
re-cast as a specified performance which will have to be defined
in hard physical terms (Mg of water/sec; minimum pressure or
temperature; litres of water in a tank, etc.). Within the system
boundaries, the effects of testing circuits and built-in
redundancy on reliability will need to be examined. The effects
of external influences, such as the degree of independence
actually achieved, and the role of supporting systems should be
evaluated.

We see this proposed Regulatory Guide as a significant step; we
will be seeking input from designers and operators during the
development of the document at an earlier stage than has been our
usual practice before - that is, in parallel with internal AECB
staff discussions. Some licensees are already moving in a
direction we believe is consistent with these proposals. The
draft which will be used as a basis for discussion with
interested people should be available this summer.

6. FAULT TREE ANALYSIS (C-70)

We have found it difficult to review many of the fault trees
submitted to us, simply because they vary so widely in standard
of presentation, and degree of concordance between the logic of
the trees and the systems that are being modelled. c-70(17)

defines standards that should be followed should a licensee
choose to use this method of analysis for any purpose. It is not
the AECB's intention to require fault trees to be used — that is
the proponent's decision. However, if a proponent does wish to
use the technique, we would like to be able to read, review and
audit the result.

We would like to get users' comments on this document in parallel
with our internal review as well, since it is intended to assist
both the preparation and the review of fault trees. The first
draft is completed, and will be available for comment in the next
month or so.
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7. REPORTING REQUIREMENTS FOR OPERATING POWER PLANTS (C-99)

Consultative Document C-99(18), a proposed policy statement on
reporting requirements for operating nuclear power plants, was
issued for comment on September 9, 1991. Its purpose is to
consolidate the reporting requirements of reactor operating
licences in a single document. At present, operating licences
contain conditions that require prompt reporting of events in
specified classes as well as routine reports (annual or
quarterly) of operating information. In addition, the
Regulations require prompt reporting of events such as loss or
theft of prescribed substances and radiation overexposures.
However, the requirements for the content and timing of event
reports have been spelled out in correspondence between AECB
staff and licensees, rather than in the licences themselves.
Discussions between AECB staff and licensees have led to
agreements on both immediate oral reporting of events and on
subsequent written reporting of these events. Although these
have been broadly consistent, there have been some differences
that have developed over the years, in the reporting practices at
various licensed facilities. Consultative Document c-99 was
intended to codify a consistent set of reporting requirements for
all licensed power reactor facilities. It includes definitions
of what has to be reported, the required, timing of the reports,
and the required contents of the reports.

Although the proposed requirements in Consultative Document C-99
are largely a consolidation of current requirements and
practices, the number of operating events that would require
prompt reporting has increased. The classes of event that we
propose to add to the list are those that we consider to be
possible "near miss" or "precursor" events. We believe that
operating experience, both in Canada and abroad, clearly shows
the value of a process for systematic assessment and reporting of
events which may be a precursor of a serious problem. The
objective is to ensure timely corrective action that will prevent
more serious events from occurring. In trying to include "near
miss" events in our list of reportable events we were, of course,
aware that it is difficult, if not impossible, to come up with a
definition of a "near miss" that will be universally accepted.
Thus, we were not surprised that this aspect of Consultative
Document C-99 drew much negative comment from our licensees.

We have received comments on the proposed policy statement from
all three Canadian utilities operating nuclear power plants and
from one member of the public. The major comirents made by the
utilities were that the proposed policy statement was too
detailed and would greatly expand reporting requirements. Some
comments suggested that implementing the proposed policy would
mask real safety issues and divert resources from other
activities more important to safety. Utility representatives
recommended that the proposed policy statement limit itself to
enunciating broad principles and objectives and allow the
utilities more flexibility to decide how to meet the



11

requirements. By contrast, the only comment received from
outside the industry suggested that the proposed policy be even
more prescriptive, requiring the use of a standard format for
event reports. This was because the commenter believes that
current reports are of limited value because of inconsistencies
in report content and detail.

We are now reviewing the comments received and deciding on
possible changes to Consultative Document C-99. The changes are
likely to be of four kinds:

1) A better explanation of the reasons for a proposed
requirement, where this has clearly been misunderstood.

2) Improved wording to more clearly define what is wanted. The
current wording of some sections was interpreted by
licensees as requiring more than was intended. Our
licensees also pointed out, and we agree, that the criteria
for determining if an event requires prompt reporting need
to be made more specific.

3) Deletion of some requirements. For example, the current
version requires that specific data be included in the
licensees' quarterly reports. These are data that we use in
our assessments of licence performance. They include, for
example, data that could indicate maintenance backlogs. The
licensees have also pointed out that they can furnish this
data in various ways and that they should not be required,
as a condition of their licences, to use a particular
reporting format. We agree.

4) Increased emphasis on human factors reporting.

8. HUMAN FACTORS (C-119)

Human factors is a discipline that generates knowledge about the
functional capabilities and limitations of human beings, and
applies this knowledge to the design, construction, staffing,
operation, maintenance and testing of systems that employ both
technology and people in an interactive process. It is a
relatively new area of work that is multi-disciplinary in nature,
and its knowledge and methods are used in a very wide variety of
applications.

It is clear to everybody that, if a nuclear reactor is to produce
electricity safely, it requires not just that its hardware is
designed and operated well, but also that the whole of the
organization that runs it must operate well. A precise
coordination of a large number of human and mechanical elements
is needed to do this. From a human factors point of view, a
reactor can be viewed as a complex "socio-technical system".
This idea is not new, but its implications are only partly
understood. After TMI-2, there was an almost exclusive concern
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with errors in the observable behaviour of people - that is in
their manipulative skills. This can be illustrated in a number
of ways. Assessment of human reliability focussed almost
entirely on developing predictions of operator error as a
function of time after an accident has occurred (e.g. the model
used in Safety Design Matrices and elsewhere). Human factors
specialists who were hired into the nuclear industry
(particularly in the USA) focussed largely on improving control
room design and operator training methods, i.e. on the
operator/system interface. On the other hand, few constructive
programs were put in place to examine the part played by the
operators' mental model of the plant and what errors of diagnosis
or operating strategy might result from that model. This was
despite the conclusion that deficiencies in these mental models
played a large part in the TMI accident. Further, the part that
managerial, organizational and regulatory deficiencies play in
causing events has still not been addressed, except to make many
references to the need for a "safety culture".

The AECB is convinced that regulatory initiatives must be taken
in this area. We believe that a knowledge of human factors is
essential in carrying out design, construction, operation,
testing, maintenance and management of a nuclear facility.
Effective application of that knowledge can only be achieved if
it is integrated into the designers' and the licensees' normal
method of operation. A Regulatory Policy Statement (C-119) on
the use of human factors knowledge in the life cycle of Canadian
nuclear facilities02' is under review internally, and will be
published for comment later this year. The Policy proposes that
licensees must submit evidence to the AECB of the methods that
they have adopted to incorporate a knowledge of human factors
into all the phases of a nuclear facility life cycle. The Policy
proposes that a Human Factors Program Plan should be submitted by
a licensee to support the application for approval to construct a
new facility, or make major modifications to an operating
facility. It also proposes that the Plan define how human
factors knowledge is to be used in design, construction and
operation and the methods used to apply such knowledge. The
Policy also proposes that a report should be submitted to the
AECB when an initial operating licence is sought, or at
relicensing, stating how the Plan is being implemented. We look
forward to detailed discussions with designers and operators on
this most important safety topic. We also envisage that this
general policy will be followed by a number of detailed guides.
We are also looking at guides and standards produced by other
industries to see how the experience of others can help us.

9. SOFTWARE RELIABILITY

CANDU Nuclear Power Plants have always used computerized systems
for reactor regulation and fuelling machine control; reactor
designers and operators have felt comfortable about their ability
to design and use these systems. In the past, computerized
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regulating systems have not received much regulatory attention as
they are backed up by the special safety systems which used
analog, hard-wired components. It has always been assumed that
the special safety systems would be capable of handling any
failures of computerized systems originating in either the
software or the system hardware — although there have been
doubts about this assumption.

Ontario Hydro's decision to use computers to control SDS1 and
SDS2 led us to consider how best to satisfy ourselves that the
systems would be highly reliable, and would not do something that
was not intended. (An example of the latter was the fuelling
machine failure at Bruce "A" in January 1990, where a software
error caused an untimely release of the refuelling bridge.)

Our review of the Darlington software required enormous effort on
both our part, and on Ontario Hydro's part, to the point where
the expected gains in using the technology were rapidly being
lost. Why did this occur? What we attempted to do, put simply,
was to review the specification for the software and tnen examine
the coding to assure ourselves that the code would do only what
was expected of it. We found that the specifications were
ambiguous and incomplete, and the codes were written with no real
limit on the extent to which one part of the code interacted with
another part. We concluded that the codes as written would be
unmaintainable (in the software sense), since neither ourselves
nor Ontario Hydro could afford the effort to review changes. On
the other hand, if the code was rewritten, starting with clear,
unambiguous and complete specifications, if the degree of
"crosstalk" in the code was strictly controlled, and if the code
was tested by challenging it as it would be challenged in
operation (i.e., "trajectory testing" of the code installed on
the hardware to be used), it would be much easier to review,
maintain and satisfy all parties that it does only what is
intended. The promise represented by computerized systems could
then be fulfilled.

The use of computers in nuclear power plants is inevitably
increasing. New or replacement controllers, monitor and display
systems, data acquisition and interpretation systems, and "smart"
instruments will unavoidably be software or firmware controlled.

We concluded that it was essential that standards be prepared
that specify precisely what can be expected of software that must
meet a very high level of reliability.

A standard is being developed which builds on the lessons from
Darlington. The AECB has published some of the ideas it believes
should be incorporated in the standard09'. Ontario Hydro and AECL
are developing, through OASES and CSA, a comprehensive approach
to the design, documentation and verification of computerized
systems. These standards will enable software to be used in many
safety-critical applications because the proposed design,
analysis and testing procedures will allow the systematic
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comparison of the program behaviour with the engineering
specifications that the computerized systems must fulfil. The
standard will include a procedure for categorizing software so
that they may be applied to the software used in applications
which call for other levels of criticality. We will closely
monitor the work of these groups to ensure that their output
meets our safety requirements. At this point in time we
anticipate that the industry-produced standards will meet cur
needs and it will not be necessary for us to write our own.

10. ALARA (C-129)

The General Amendments to the Regulations'5' require that
licensees demonstrate that doses received by workerr. and members
of the public as a result of their operations are as low as
reasonably achievable. Although this principle has been in
operation for many years in Canadian nuclear facilities, and is a
well established principle internationally04'25|26:27), it has been
difficult to discern precisely how the ALARA principle has been
applied in a systematic way by many of our licensees. The new
requirements in the General Amendments imply that the steps that
have been taken, or are being taken by licensees should be both
systematic and auditable. A licensing guide on the application
of the ALARA principle has been in preparation for a number of
years. In preparing the Consultative Document08', we have found
it difficult to define an approach which is practical, easy to
use, and understandable to all licensees in all parts of the
industry. Complex cost/benefit analysis methods, as have been
proposed by the ICRP, for example*23'271 are unlikely to be suitable
for general use, and we do not propose to require them. We are
more interested in ensuring that, whatever process is chosen by a
licensee, it is systematic and that it follows a structured
process so that all the important aspects are included, and that
it is auditable - that is, an independent assessment of the
process can be made. The licensing Guide on the ALARA principle
proposes a simple algorithm (Fig. 1) which identifies a lower
level of dose, which, if «iet, would be considered to be optimized
- viz. around 50 ftSv per year individual dose to the public,
1 mSv per year individual dose to workers, and a collective dose
of <1 person Sv per year.

We expect Document C-129 to be published for consultation in
early fall of '92.
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General Decision Making Process for Meeting ALARA Guidelines.
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4.1. POLICY STATEMENT ON BACKFITTING

Several groups, including the Ontario Nuclear Safety Review<19) and
the Advisory Committee on Nuclear Safety*205, have recommended that
the Board publish a policy statement on backfitting of "upgrades"
to existing facilities. Such a policy statement should include
consistent criteria for assessing the need for backfitting to
keep the risk of continued operation within acceptable limits and
for assessing possible negative impacts, such as increased work-
force exposures.

Our approach to backfitting to date is to ensure that the risks
associated with continued operation are maintained at the levels
no greater than those perceived to have been present when the
plant was first licensed for operation. However, decisions on
allowing continued operation during the period required to
implement backfitting, where it has been judged necessary, and
the time allowed to complete this work have been made on a case-
by-case basis. These decisions have taken account of factors
such as the extent of the changes, their relative importance to
safety, and the worker dose expected to result from their
implementation.

Ideally, we would like to develop a policy that would deal with
the issues of the need for backfitting, the acceptability of
continued operation, and the allowable schedule for
implementation in a consistent manner. Our current efforts are
aimed at defining:

1) The minimum requirements for the protection of health,
safety, security and the environment that every licensed
facility will have to meet, regardless of the impact on
their operation.

2) A consistent and auditable process that the Board can rely
on to arrive at a decision whether further improvements are
reasonably practicable and should be required. This process
would consider both the positive and negative effects of a
proposed change.

3) The role to be played by value impact assessment.

These issues are, of course, very complex and involve social and
political as well as technical judgements. Thus, we expect the
development of this policy to be a protracted and difficult
process. It will be made more complex following the publication
by the IAEA of Issue Paper III at the conference on the Safety of
Nuclear Powerci). The conference concluded that plants built to
earlier standards need to be justified against current safety
thinking. If adopted in Canada, this may have implications on
our backfitting policy, but they are not expected to be onerous.
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12. THE AECB'S LICENSING PROCESS FOR POWER REACTORS

The AECB's licensing process for power reactors was described in
report AECB-1139, published 1979. This report is now out-of-
date. For example, it does not discuss the need for payment of
licence fees, as required by the Cost Recovery Regulations, or
the need for environmental assessments, as required by the
Environmental Assessment and Review Process Guidelines Order. We
are now preparing an updated version. This version will also
discuss the effects on the licensing process of the proposed
general amendments to the Atomic Energy Control Regulations.

This document will define the process to be followed to obtain a
Site Preparation Licence, a Construction Licence and an Operating
Licence for a nuclear power station. However, it will not define
the safety and licensing requirements that must be met at each
stage. These requirements will be codified in separate
documents. We have already started work on codifying
requirements for approval of a Site Preparation Licence.
Defining the requirements for the early stages of the licensing
process will allow prospective applicants to plan their own
activities so as to minimize the risks of delays in licensing.

CONCLUSIONS

Since Treasury Board approved an increase in the number of staff
at the AECB, we have started a program of documentation of
requirements. Our basic licensing principle of stating what the
overall objectives are without mandating how a licensee chooses
to meet those objectives will be maintained; the licensee must
remain responsible for the safety of the facility. This paper
has highlighted a number of initiatives that are currently in
progress. A number of others are also being prepared: C-118 on
Derived Emission Limits; C-123 on Releases from Licensed
Activities other than Nuclear Facilities; C-130 on Monitoring
Requirements for Uranium Mining and Processing Facilities, etc.
All will follow the Board's Consultative Document Procedure to
ensure all those who are interested have had a chance to comment
on them. For some of the more controversial or technically
difficult initiatives, we will be seeking input before they are
published as a formal Consultative Document. I am sure we can
rely on the cooperation and frankness of view which has
characterized the Canadian nuclear industry in the past to ensure
these documents are of real value to the public, designers,
operators, and regulators alike.
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