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1. INTRODUCTION

FESA/FAIS has a membership of 8000 engineers, scientists and
other professional, administrative and supervisory employees
in 22 member groups or associations across Canada. These 22
member groups are listed in an attachment at the end of the
brief, and are located from New Brunswick to Alberta.
However, the majority of the Federation's membership is in
Ontario.

Two of the Federation's larger groups represent the profes-
sionals who design and operate nuclear power stations in
Ontario:

- The Society of Ontario Hydro Professional and Admin-
istrative Employees with some 6600 members, represents
professional and supervisory staff within Ontario
Hydro.

- The Society of Professional Engineers and Associates
(SPEA) represents some 400 professional employees at
AECL-CANDU Operations in Mississauga and Montreal .

In this brief, we do not propose to deal directly with the
various technical issues outlined in the Review's terms of
reference. These are more appropriately addressed in the
submissions from Ontario Hydro and AECL. Instead, we
would like to focus on the general approach taken towards
nuclear safety and licensing in Canada, and the profes-
sional environment in which nuclear reactors are designed,
analyzed, licensed and operated in Ontario. We believe it
is worthwhile for this inquiry to have some feel for the
background, the manner in which nuclear safety is handled
at the working level in Canada.

It is our view that there are significant differences in
these areas between Canada and other countries, particularly
the United States, that these differences are either ignored
or misrepresented by nuclear critics and the media, and that
the approach followed in Canada has resulted in a higher
level of real safety for the public, at a lesser overall
cost, than in other countries.



This will be discussed in Sections 3 and 4 below, following
a short outline in Section 2 of the numbers and
characteristics of the nuclear professional community.

2. PROFESSIONALS IN THE INDUSTRY

2.1 Numbers

We estimate there are some 5000 professional, supervisory and
management personnel involved with some aspect or
other of the nuclear industry in Ontario. A breakdown of
this total is given below:

Nuclear Professionals in Ontario by Function

Ontario Hydro (design + operations) 2500
(of 6600 total M & Ps)

Other design (AECL-Co., other) 600
R & D (AECL-RC) 600
Licensing, government 400
Manufacturing (incl. isotopes),
mining 400 (approx.)

Total 5000

2.2 Perspective

Many of these professionals are highly trained, some with
upwards of ten years of university training. (A survey by the
SPEA group at AECL several years ago found that some 60% of
its members had an M.Sc, M.B.A., or Ph.D.). Often they
have committed themselves professionally, by virtue of
university training and/or specialized skills and experience
to their field of work.

Many are motivated by ideals of public service and the oppor-
tunity to contribute to the development of a uniquely
Canadian high-technology, which meets specific Canadian
needs and beats other technologies around the world in doing
so.

However, the professionals in the industry are not, as
sometimes pictured by anti-nuclear critics, some sort of
"nuclear priesthood," somehow set apart from and different
from their neighbours and fellow citizens. They are from the
same sort of backgrounds, went to the same high schools and
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colleges, (or emigrated from the same countries), and have
the same mix of interests, problems and attitudes, as most of
their fellow citizens. In addition to being guided by their
unquestionable sense of citizenship, they are guided by their
professional ethics.

3. THE CANADIAN APPROACH TO NUCLEAR SAFETY AND LICENSING

Over the past three decades, Canada has evolved a distinctive
approach to nuclear safety design and licensing, which
differs from the more deterministic and prescriptive approach
followed in the United States and other countries which
derive their nuclear regulatory approach from the Americans.

These differences in approach include the following:

3.1 Inclusion of Probabilistic Considerations

The Canadian safety approach has from the start
included probabilistic (event frequency) considerations in
the design requirements and required safety assessments.
This has taken several forms:

- Risk-related emission limits : the emission limits for
various types of accidents are inversely related to the
expected frequency or probability of the events; low
probability scenarios like a "dual failure" are allowed
a higher level of predicted releases than a more
probable accident like a "single failure."

- Reliability requirements for safety systems : the
special safety systems must meet an unreliability target
10~3; since the safety systems are normally poised but
not operational, this reliability must be demonstrated
on an ongoing basis by on-power testing at prescribed
frequencies.

(Canadian nuclear designers are sometimes surprised to
find that on-power testing of safety systems is
generally not the practice on American LWR reactors).

Probabilistic Safety Assessments: beginning with
Bruce A, the designer was required to do a detailed
fault-tree type analysis of all potential failure
modes (above a limiting frequency); the purpose of
this was to do a more comprehensive assessment of the
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entira plant, particularly with respect to multiple
failure and support systems.

From a safety point of view, the probabilistically-oriented
approach to nuclear safety has a number of benefits:

(i) various types of potential accidents, with widely
varying probabilities, are treated on a reasonably
consistent basis in terms of probable public risk;

(ii) reliability considerations are emphasized, both in
design and operation

(iii) the probabilistic safety assessment allows a detailed
comprehensive review of the plant, to uncover potential
design weaknesses and avoid complex multi-failure
events.

Since the Three Mile Island accident, but particularly
since the U.S. WASH-1400 study, there has been increasing use
of probabilistic approaches to nuclear safety design and
regulation in other countries.

3.2 Non-Prescriptive Approach to Nuclear Regulation

A second major area of difference is in the level of detail
in the regulatory requirements. In Canada, the regulatory
practice is to frame regulatory requirements in fairly
general terms, then allow the designer a reasonable degree of
flexibility in how these requirements are met.

This is in contrast to the American practice, where the
nuclear requirements are spelled out in considerable detcil
and often leave the plant designer relatively little
flexibility as to how the requirements will be met. This in
turn has tended to foster a "checklist" approach to reactor
licensing, in which a licence is granted in return for sub-
mission of a specified set of standardized analyses and other
documents.

To some extent, the American approach may be the result of
the relatively large number of participants in the US nuclear
scene - dozens of utilities, architect/engineers, and manu-
facturers. Nevertheless, in our view, the American approach,
in the past at least has had a number of undesirable
consequences:

- it has tended to focus the attention of both the
regulator and designer/operating utility on the
"checklist" itself, and away from underlying nuclear
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safety issues;

- the rigidity of the requirements has tended to stultify
design improvements, including those which improve
safety; the end result has been a lower level of real
safety;

- finally, and most important, the U.S. regulatory
approach tends to foster the view that the regulator
has the basic responsibility for ensuring plant
safety, and the designer or owner's responsibility is
limited to meeting the "checklist" of detailed
requirements.

Our view is that the Canadian approach of leaving the
principal responsibility with the owner/operator is much to
be preferred, in terms of real public safety. Unfortunately,
the pressure tends to be in the other direction. Media
comment and criticisms by outside critics often tend towards
specific criticisms and specific solutions which they demand
be legislated. Moreover, discussions between regulatory
staff and design organizations on safety issues are some-
times portrayed by media as tests of regulatory authority,
with some specific design solution becoming a litmus test
for regulatory effectiveness. This is an unfortunate and
unjustified interpretation.

3.3 Other Differences

There are several other significant areas of difference in
the Canadian approach to nuclear safety design, including:

- the requirement for physical and functional separation
of the Special Safety Systems from the process (normal
operating) systems

- the requirement for a second shutdown system for new
reactors

- a high level of automatic control of routine plant
process (from Pickering on, using redundant digital
control computers), leaving the operator free to act
in a supervisory or monitoring role.

Although important in design terms, these do not have
as much impact on the working-level environment.
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3.4 Conclusions

Clearly, there are significant differences in the area of
nuclear safety design and regulation between the Canadian
approach and that adopted in other countries.

We also speak for most professionals in the industry in
saying that we feel these differences in approach, coupled
with good design, analysis and operating practices, have
resulted in a higher level of real safety of CANDU reactors,
at a lesser overall cost, than of competing types of
reactors. We do not propose to spend a lot of time proving
this as a point. The high operating reliabilities obtained
for operating Ontario Hydro units are one indication, the
Dutch study referred to in section 5.4 of the AECL submission
is another. As to costs, Figure 17-1 of the Ontario Hydro
submission shows the CANDU capital costs in comparison with
capital costs for nuclear plants in the United States.

4. PROFESSIONAL RESPONSIBILITY AND THE CODE OF ETHICS

4.1 Introduction

A second aspect of the working environment we would like to
underline relates to the issues of professionalism, the
professional code of ethics, and the supportive role played
by the Societies which represent the employees professionals
in Ontario Hydro and AECL-Co.

In Ontario, as in other Canadian provinces, engineering is a
statutorily-recognized profession, governed by the
Association of Professional Engineers of Ontario (APEO) under
the Professional Engineers' Act. There is a climate of
professionalism, with most engineers belonging to the APEO
and use of the title "Engineer," even for employee engineers,
limited to those who are members of APEO.

4.2 The Professional Engineer's Code of Ethics

The current APEO Code of Ethics is reproduced in Appendix B.
Section 2(a) requires that the engineer's "duty to public
welfare [must be regarded] as paramount."

The Act further provides that where the Council of the
Association has found a member guilty of "improper conduct in
a professional respect, including any violation of the Code
of Ethics ....," the member may be reprimanded, suspended or
have his membership cancelled, depending on the severity of
the offence.

- 6 -



It is our experience that, in general, professionals in the
nuclear industry are quite conscious of their respon-
sibilities to the public welfare, and do in fact give primacy
to the health, safety and general welfare of the public.

Clearly, the provisions of clauses 2(a) and 2(e) of the Code
of Ethics (taken together), as generally adhered to by those
professionals involved in the design and operation of nuclear
plants in Ontario, provides a comprehensive guarantee that
the safety and welfare of the public will be fully protected.

4.3 Whistie-blowing

The question may arise as to what course of action a profes-
sional should follow if he/she becomes concerned about a
question of safety or public welfare not related to his/her
own work or area of responsibility. Simply to leak material
to an outside party, who is unlikely to be able to adequately
evaluate the information in context or to supply an effec-
tive remedy, appears to be unprofessional and unethical, and
a breach of clauses 3(a) and possibly 5(b)of the Code of
Ethics. In our view, the concern should be taken up and
argued through with those who have the technical and
professional responsibility. Bearing in mind that technical
and professional judgments can differ between individuals,
and that someone must bear the final professional
responsibility, this should normally satisfy one's
obligations under the Code of Ethics. In extreme
situations, where more than a question of differing profes-
sional judgment is involved, and it is considered that
questions of improper or unethical professional conduct are
involved, the individual then has the obligation to raise
the issue, under clause 5(a), with the appropriate public
authorities or bodies, e.g., the AECB, the Practice and
Ethics Committee of the APEO, members or committees of
Parliament or Royal Commissions (if and when available).

In this analysis, the specific provisions of the APEO Code
of Ethics have been emphasized. Of course, the Code cor-
responds to most people's intuitive understanding of what
would constitute ethical professional behaviour - the
standards that we believe would be followed by all
professional staff working in the nuclear industry, whether
APEO members or not.

4.4 Conditions of Practice

In both Ontario Hydro and AECL, the right of professional
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engineering staff to adhere to their professional Code of
Ethics is fully and effectively acknowledged.

For example, in AECL the current Collective Agreement for
the professional staff at AECL-CANDU Operations provides
as follows:

ARTICLE 17 - PROFESSIONAL QUALIFICATIONS AND PRACTICE

17.01
While the Company is not bound by provincial regula-
tions governing licensed professionals, the Company
generally follows accepted practices regarding the
employment of these employees. Thus the Company may
require that certain positions be filled by profes-
sional employees holding membership in professional
licensing bodies and that such members formally stamp
documents prepared by or under the technical super-
vision of themselves in the manner prescribed by the
relevant licensing body. Internal competition
postings and external advertisements will state these
mandatory requirements. The company will ensure that
such employees are provided with facilities and other
support necessary to such professional practice.

17.02
With regard to Article 17.01, such professional
practice shall be in accordance with the requirements
and code of ethics of the r3lsvant professional licen-
sing body.

17.04
No employee is required to sign technical documents
with which he disagrees as a matter of professional
ethics.

17.05
Recognition of authorship or significant technical
contribution by employees is given where practicable
when documents are published in entirety or in part
by the Company.

17.06
The Company will facilitate publication of appropriate
reports or documents subject to any necessary restric-
tions of confidentiality.

Note especially 17.02 and 17.04.



Of course, this article, like many other provisions of a
typical collective agreement, does not represent a concession
dragged out of an unwilling employer, but rather a codifi-
cation of existing unwritttm practices, and included in the
collective agreement because the union considered it a signi-
ficant enough issue to emphasize it by formal inclusion in
the agreement.

The presence of collective agreements have also contributed
to the ongoing education of the professional engineer.
Professional employee associations have encouraged employers
to provide the necessary funding for programs such as
conferences, seminars and courses so that the members may
improve their technical and professional skills and
knowledge,

In both AECL and Ontario Hydro, the existence of formal
grievance procedures with third-party arbitration, provides
an effective means for an individual professional to seek the
protection of his/her over any issue related to professional
ethics and responsibilities, if necessary.

5. PUBLICITY AND PUBLIC ACCESS

5.1 Public Access to Working-Level Documents

The^e have been criticisms by anti-nuclear groups and parts
of the media that the nuclear industry is "too secretive"
and that there should be improved public access to AECB
hearings and documents submitted to the AECB in support of
a licensing application.

In general, this criticism is not valid or justified. All
formal design documents relating to a project, and submitted
by Ontario Hydro in support of a licensing application, are
now available to the public, and both the AECB and Ontario
Hydro go to considerable effort to ensure that the media and
interested members of the public are kept fully informed.

However, in some cases, intervenors and anti-nuclear groups
have sought access to working-level design files, or to
participate in working-level meetings between designers and
Board staff. This we would not support, as we feel it would
discourage free and open discussion of technical problems.

At the present time, professionals involved in the design and
analysis of reactors can postulate and examine a wide variety
of postulated scenarios, without regard to the probability or
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realism of the scenario. This free-ranging analysis is
clearly valuable and in the public interest as it helps to
uncover possible weaknesses in the design or analysis.
However, if there is public access to working-level files, it
would have a very stultifying effect on the process. All
documentation would be "for the record," and it would become
difficult to work effectively under such circumstances.

5.2 Fublic Information

Although we are not in support of unrestricted public access
to working-level files and information, we are in support of
keeping the public informed about nuclear projects and
safety, particularly members of the public who are or
perceive themselves to be most directly affected. For
example, we are in favour of public hearings into specific
nuclear project proposals e.nd of public access to nuclear
safety and other documents submitted in support of
applications for environmental approvals and AECB licensing.
Furthermore, we support public enquiries such as this Ontario
Nuclear Safety Review.

5.3 Public ^tcitudes - Myths and Reality

One of the on-going problems for the nuclear profp.-siona 1
in Ontario is to reconcile his or her knowledge that nuclear
power is safer, environmentally preferable and less costly
than most uf the alternatives, with the considerable public
distrust of nuclear power.

Clearly, Chernobyl and Three Mile Island have contributed
to public unease and concern, regardless of the
questionable relevance of these experiences to the CAKDU
design. As well, the drumfire of criticisms and
misrepresentations from the anti-nuclear critic, and the
media have contributed to society's general mistrust of the
nuclear industry. We want to contribute honest information
and our sincere professional attitudes, to the debate in
order to help the public separate reality from myth. This
brief is an effort in that direction.

SUMMARY

Design and operation of nuclear facilities in Ontario is
performed by highly-trained professionals who have more at
stake in the nuclear scene than the average resident of the
province. Their technical expertise is constantly under
scrutiny by their employers, the AECB, and the dissenting
factions in the community. In common with many other
families they and their families live in the general vicinity
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of nuclear facilities. It is highly unlikely that these
professionals would assume a less than cautious approach
to their work.

The professional staff at both AECL-CANDU Operations
(Mississauga) and at Ontario Hydro have employee associations
that date back many years (to 1944 in the case of Hydro).
The ongoing presence of these associations has helped
professional employees to divorce their labour related
concerns from their technical responsibilities to the
advantage of the final product user - the public. Also,
with the backing of their associations, the professional
employees have encouraged the employers to sponsor
career development programs to help them maintain state-
of-the-art expertise. As well, the employers have sponsored
attendance and participation at technical seminars, many of
an international nature.

Undoubtedly, the above mentioned benefits and privileges
contributed to improved standards in design, but most
importantly, the protection afforded by collective
agreements to professional integrity permitted engineers and
other professionals to insist on the highest possible design
standards.
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APPENDIX A

LIST OF FESA/FAIS MEMBER ASSOCIATIONS

FESA/FAIS member groups cover a cross-section ol
(he major employers of professional and technical
staff in Canada. Current member groups are: (as of
February 1987)

Association of Engineers and Scientists of RCA, Inc
RCA, Vaudreuil, Que.

Association of Hydro Mississauga Super. Prof, and
Adm. Employees (AHMSPAE)

Mississauga, Ont.

Association of Management Employees (AME)
Saskatchewan Power Corporation

Association of Management and Professional
Staff (AMPS)

New Brunswick Electric Power Commission

Association of Markham Hydro Super. Prof, and Adm.
Employees (AMHSPAE),

Markham, Ont.

Association of Northern Telecom Engineers and
Scientists (ANTES)

Montreal, Quebec

Association of Scientific and Technical Employees
(ASTECIPRL)

CIP Research. Hawkesbury, Ontario

Ciry of Calgary Professional Engineers Association
(CCPEA)

Calgary, Alberta

DHC Engineering Association
DeHavilland Aircraft of Canada Ltd.
Downsview, Ontario

Radiochemical Company Professional Employees
Association (RCPEA)

AECL RadioChemical Co., Ottawa, Ont.

Northern Electric London Professional Association
(NELPA)

London, Ontario

Northern Telecom Engineering Council (hTECi
Bramalea, Ontario

Professional Engineers Group
Canadian Standards Assoc, Rexdale. On:

Professional Engineers Group
Toronto Hydro Electric System

Professional Staff Association (PSA)
Alberta Research Council
Edmonton, Alberia

Salaried Employees Alliance (SEAC)
Computing Devices Company
Ottawa, Ontario

Seaway Engineers Association (Western Cnacier)
St. Lawrence Seaway Authority
St. Catharines, Ontario

Society or Ontario Hydro Professional anc
Administrative Employees (The Society!

Ontario Hydro

Society of Professional Engineers and Ass:cia:es

AECL Candu Operations
Sheridan Park, Mississauga, Or.iano

Spar Engineers and Scientists Association
Ste-Anne-de-Bellevue. Quebec

Spar Professional and Allied Technical E fncoy«s
Association (SPATEA)

Toronto and Ottawa. Ontario

Teleglobe Telecommunications Technical a-3
Professional Employees Association |TP-Ai

Teleglobe Canada
Montreal. Quebec



APPENDIX B

CODE OF ETHICS

General
A professional engineer owes certain duties to the public, to his
employers, to his clients, to other members of his profession and
to himself, and shall act at all times with:

(a) fairness and loyalty to his associates, employers, clients,
subordinates and employees;

(b) fidelity to public needs; and

(c) devotion to high ideals of personal honour and professional
integrity.

Duty of Professional Engineer to the Public
2. A professional engineer shall:

(a) regard his duty to public welfare as paramount;

(b) endeavour at all times to enhance the public regard for
his profession by extending the public knowledge thereof
and discouraging untrue, unfair or exaggerated statements
with respect to professional engineering;

(c) not give opinions or make statements on professional
engineering projects of public interest that are
inspired or paid for by private interests unless he
clearly discloses on whose behalf he is giving the
opinions or making the statements;

(d) not express publicly, or while he is serving as a witness
before a court, commission or other tribunal, opinions on
professional engineering matters that are not founded on
adequate knowledge and honest ..onviction;

(e) make effective provisions for the safety of life and
health of a person who may be affected by the work for
which he is responsible; and at all times shall act to
correct or report any situation which he feels may
endanger the safety or the welfare of the public.

(f) make effective provision for meeting lawful standards,
rules, or regulations relating to environmental control
and protection, in connection with any work being undertaken
by him or under his responsibility; and

(g) sign or seal only those plans, specifications and reports
actually made by him or under his personal supervision and
direction.

Duty of Professional Engineer to Employer
3. A professional engineer shall:

(a) act in professional engineering matters for each employer as
a faithful agent or trustee and shall regard as confidential
any information obtained by him as to the business affairs,
technical methods or processes of an employer and avoid or
disclose any conflict of interest which might influence his
actions or judgement;



APPENDIX B - page ii

(b) present clearly to his employers the consequences to be
expected from any deviations proposed in the work if his
professional engineering judgement is overruled by nontechnical
authority in cases where he is responsible for the technical
adequacy of professional engineering work;

(c) have no interest, direct or indirect, in any materials,
supplies or equipment used by his employer or in any persons
or firms receiving contracts from his employer unless he
informs his employer in advance of the nature of the interests;

(d) not tender on competitive work upon which he may be acting as
a professional engineer unless he first advises his employer;

(e) not act as consulting engineer in respect of any work upon
which he may be the contractor unless he first advises his
employer; and

(f) not accept compensation, financial or otherwise, for a
particular service, from more than one person except with
the full knowledge of all interested parties.

Duty of Professional Engineer in Independent Practice to Client
4. A professional engineer in private practice, in addition to all

other sections, shall:

(a) disclose immediately any interest, direct or indirect, which
might in any way be construed as prejudicial to his profes-
sional judgement in rendering service to his client;

(b) if he is an employee-engineer and is contracting in his own
name to perform professional engineering work for other than
hi? employer, provide his client with a written statement
of the nature of his status as an employee and the attendant
limitations on his services to the client. In addition he
shall satisfy himself that such work will not conflict with
his duty to his employer;

(c) carry out his work in accordance with applicable statutes,
regulations, standards, codes and by-laws; and

(d) cooperate as necessary in working with such other profes-
sionals as may be engaged on a project.

Duty of Professional Engineer to Other Professional Engineers

5- A professional engineer shall:

(a) conduct himself towards other professional engineers with
courtesy and good faith;

(b) not accept any engagement to review the work of another
professional engineer for the same employer, except with the
knowledge of that engineer, or except where the connection of
that engineer with the work has been terminated;

(c) not maliciously injure the reputation or business of
another professional engineer;
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(d) not attempt to gain an advantage over other members of his
profession by paying or accepting a commission in securing
professional engineering work;

(e) not advertise in a misleading manner or in a manner injurious
to the dignity of his profession but shall seek to advertise
by establishing a well-merited reputation for personal
capability; and

(f) give proper credit for engineering work, uphold the principle
of adequate compensation for engineering work, provide oppor-
tunity for professional development and advancement to his
associates and subordinates; and extend the effectiveness of
his profession through interchange of engineering information
and experience.

Duty of Professional Engineer to Himself
6. A professional engineer shall:

(a) maintain the honour and integrity of his profession and
without fear or favour expose before the proper tribunals
unprofessional or dishonest conduct by any other members
of the profession; and

(b) undertake only such work as he is competent to perform
by virtue of his training and experience, and shall,
whore advisable, retain and cooperate with other
professional engineers or specialists.


