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Progress in Marketing
and Technology

A comprehensive bid was
submitted to Mexico, cover-
ing both CANDU reactors
and the transfer of tech-
nology.

Through combined tech-
nological and marketing
thrusts, the Company con-
tinues to be the world's
largest producer of bulk
reactor isotopes for medical,
industrial and research uses.

In a move to significantly
extend nuclear fuel re-
sources, the evaluation of
thorium's potential in future
nuclear fuel cycles pro-
ceeded, with various
laboratory-scale experiments
taking place.

A joint study by AECL and
three Alberta companies on
the use of nuclear energy for
the extraction of heavy oils
from the tar sands was
completed and interest in
this opportunity continues.

Significant investigations
continued on the 10-year
research and development
program in nuclear fuel
waste management.

Interest in CANDU from
other countries increased,
with missions from
Yugoslavia and Eastern
European and Mid East
countries visiting AECL
facilities.

Record sales of 42
research irradiators were
achieved including 22 Ga"n-
macell 1000 blood irradiators,
which continues to strengthen
our presence in the medical
market.

Work was completed on
the conceptual design for a
new standardized two
950 MW-unit CANDU station.

The development and
manufacturing program for
the new The; ac-25 high
energy accelerator to be
used for the treatment of
cancer patients neared
completion.

Engineering design of
major nuclear station com-
ponents and systems was in
progress for more than
12,000 MW capacity. This
included significant progress
on the four 600 MW CANDU
units now nearing com-
pletion.

First of the standard 800 MW CANDUs will b*gln operation this yaar at Point
Lepreau, New Brunswick.

Adfuitmwid being made to an on-line isotope separator at Chalk River
Nuclear Laboratories.



Letter of
Transmitial

29 June 1982

The Honourable Marc
Lalonde, P.C.,Q.C.,M.P.
Minister of Energy, Mines
and Resources,
House of Commons,
Ottawa, Ontario

Dear Mr. Lalonde,

In accordance with sub-
section 75 (3) of the
Financial Administration Act,
I am pleased to submit the
Annual Report of Atomic
Energy of Canada Limited
for the fiscal year ended
March 31,1982, together
with the financial statements
and the report of the Auditor
General.

The year was marked by
many accomplishments
which influenced in a
positive way the results
achieved by each of AECL's
operating companies and
which will also enhance the
Company's capability to
meet the promising but
difficult challenges which lie
ahead in each of the areas in
which our company is
engaged.

AECL continued to move
ahead in the fields of
research, engineering, mar-
keting, organization, admin-
istration and finance.
Volume of business increased
except in sales of heavy
water. Net profit and working
capital showed appreciable
growth. Our research pro-
grams led to a number of
interesting accomplishments
in both support and devel-
opment of the electro-
nuclear option. Our
engineers successfully met
the challenges associated
with the final construction
phase on four 600 MW
nuclear reactors which will
be placed in service shortly
and continued customer
support effons for an
additional 12 reactors under
construction in Ontario.
Marketing endeavors were
highlighted by greater pene-
tration of the markets for our
radiochemical products and
by the submission of
competitive proposals for
CANDU reactor sales, par-
ticularly to Mexico. The
Company's administrative
structure was realigned
toward the end of the year
and business procedures
were modified. A new
organization was set up in
Quebec to better enable the
Company to carry out its role
in the province.

The Company's progress
during the year was made
f ossible by the vitality, the
competence and the con-
tinuing support of the staff,
management and the Board
of Directors. Equally impor-
tant has been the cooperation
which you and many of your
colleagues have extended to
us each time it was required.

The Board of Directors
held twelve meetings during
the year: one in Toronto, one
at Glace Bay in Nova Scotia

and the others in Ottawa.
AECL is fortunate in having
on its Board members
whose experience, knowl-
edge and interest are
indispensible to the efficient
conduct and the orderly
direction of our business.
Their invaluable counsel
enabled us to make the
judicious decisions required
during the year in the areas
of planning, administration,
marketing, control and fi-
nance.

Two directors, Messrs.
A.G. Swanson and H.G.
Thode, retired during the
year. Their contributions to
the Board's deliberations
were substantial and their
invaluable advice was greatly
sought after in the difficult
periods which our Company
faced. I thank them sincerely
and express to them our
wholehearted gratitude.

To fill these vacancies as
well as three which already
existed, five new members
accepted our invitation to
join the Board. They are
Messrs. B.A. Beneteau,
President, Northern Telecom
Canada; L. J. Celeste,
Director of Organization
Development, New Bruns-
wick Telephone Company;
Andre Charron, President,
Levesque, Beaubien Inc.; R.
Johnstone, Deputy Minister,
International Trade, Depart-
ment of External Affairs and
P.M. Liba, Executive Vice-
President, CanWest Broad-
casting Ltd. and Manager of
Station CKND-TV in Win-
nipeg. I wish to welcome
them while recognizing at
the same time that their
contribution since their
appointments has been
indeed noteworthy and
greatly appreciated.

Despite the problems
caused by the current
economic climate, AECL
and its Board of Directors
are able to look optimistically
on the future of the nuclear
industry. Difficult situations
will continue to confront the
Company over the next two
decades. Nevertheless, we
are convinced that with a
proven technology, skilled,
imaginative and competent
personnel, and a flexible and
efficient organization and
administration capable of
adapting rapidly to a
changing environment, the
CANDU option will have an
increasingly important role
to play in solving the energy
problems which many coun-
tries will have to face in the
near or long term future.
Continued government sup-
port and the cooperation of
all our partners in the
Canadian nuclear industry
will make our task a great
deal easier.

Respectfully submitted,

Robert Despres
Chairman of the Board



President's
Report

This year marks the 30th
anniversary of AECL and our
record of achievements is a
tribute to all Canadians and
particularly staff, pasi ai id
present, who had the vision
and faith to foresee the
benefits that nuclear tech-
nology would bestow on
Canada and the world. It is a
Canadian success story
which demonstrates an
ability to embark upon bold
scientific frontiers and
achieve significant com-
mercial success while main-
taining a momentum to
serve future national
interests.

It is perhaps appropriate
to dwell briefly on the
dimension of this accom-
plishment. In the develop-
ment of CANDU, Canada
has created an internationally
recognized technology which
surpasses comparisons and
maintains the adaptability to
meet future challenges. The
timely introduction of
nuclear power in Canada
provided an important buffer
to cushion the impact of
energy price shocks while ex
the same time fashioning an
indigenous technological
capability which reduces

uncertainty as we view
distant energy horizons. In
the strict economic sense,
the industry has been a
valuable contributor to
Canada, generating a four-
fold return of economic
activity over investment. The
ancillary technological bene-
fits flowing from this impetus
have distributed an even
broader economic benefit.
This is no regional resource.
In time the benefits of
nuclear power can be
established with equality of
cost from coast to coast
AECL believes that Canada
is poised to seize substantial
advantages as a result of the
cohesive national strength
which has evolved in this
country's nuclear program.

In the course of reaching
these achievements, AECL
has acquired enviable
degrees of depth and
sophistication as a Corpora-
tion. Our major research
activities remained the
cornerstone of support for
our primary energy role and
related interests. The
engineering competence of
the Company has been
proven in the Pickering and
Bruce Generating Stations
and in the four 600 MW
projects now nearing com-
pletion in Canada and
abroad; we have achieved
and are building upon
essential know-how in heavy
water technology; and the
Company extended its con-
tribution to the life sciences;
all of which attests to the
pervasive quality of the
fundamental nuclear science
upon which all AECL efforts
are based.

The recent operational
restructuring of AECL
implemented in early 1982
was established to build new
opportunities from this tech-

nology with no diminution
of our advancing CANDU
promotional efforts. The
Engineering, Chemical and
International Companies
were grouped under CANDU
Operations and the Research
Company was charged with
finding products and markets
to bridge the gap in new
orders apparent for the next
few years.

The financial results this
year are once again
encouraging. Net income
was at an all time high of
$19.7 million on $505 million
revenue. With the comple-
tion in the coming year of
the first 600 MW contracts
at home and abroad, the
'high risk' contracts under-
taken in the middle seventies
will be substantially behind
us, giving confidence in
future expanding incomes;
this in spite of temporary
uncertainties in Argentina
and Romania.

The state of the domestic
utility market and the
vagaries of the highly
competitive international
market will create capacity
problems for AECL and the
nuclear industry over the
next few years. Very careful
decisions will be required
over the next twelve months
to ensure long term competi-
tiveness as well as engin-
eering and production staff
capability commensurate with
maintaining a healthy and
competitive product. Even
more effort is required to
stimulate domestic pro-
grammes and meet the
international sales challenge.

In this regard, the combined
effort of all divisions of AECL
together with priority support
from the Organization of
CANDU Industries, Cana-
dian engineering companies,
our domestic utilities and the

universities and technical
colleges of Canada to meet
the exacting requirements of
the Canadian proposal to
Mexico was most welcome
and was strongly backed by
the Federal Government and
the Export Development
Corporation. Our bid was
designed to provide Mexico
with the right technology
for its expanding economy.

Economic constraints and
uncertainties understandably
force a preoccupation with
present circumstances in all
industries. However, in many
sectors we continue to see
evidence of the benefits of
maintaining perspective.
Earlier this year, Canadians
shared a sense of pride as
they watched the space arm
give dramatic testimony to
the dimension of Canadian
technology. That achieve-
ment was made possible
because of a faith main-
tained in the glowing future
of the aerospace industry at
a time when pessimism
might have been viewed as
more pragmatic. Faith and
vision continue to be
essential to any innovative
mission as they were at the
inception of AECL.

AECL, its employees
suppliers, customers and the
majority of the general public
share the view that this
technology has a vital role to
play in Canada's future. We
hold that confidence in trust
and our collective efforts are
dedicated to greater achieve-
ments which merit that
support.

James Donnelly,
President



The Company and
the Community

With a mandate to develop,
for the national benefit, the
peaceful uses of nuclear
energy, Atomic Energy of
Canada Limited is engaged
in various information and
education activities.

While the Canadian
achievement of developing
the CANDU reactor is widely
recognized, there are ex-
panding public information
needs about nuclear power
which are responded to by
the company.

To meet this requirement,
AECL has information ser-
vices freely available at
Company sites in Ontario,
Quebec, Nova Scotia and
Manitoba, including educa-
tion supports; speakers'
programs, information cen-
tres, open houses and tours,
exhibits and displays; and
media education programs.

AECL Working with
Teachers
In response to a need
expressed by the educa-
tional community for cur-
riculum aids to assist in
teaching students at all
grade levels about energy,
AECL Engineering Company

is producing a series of
teaching aids called
"Perspectives on Energy"
which deal with energy
from basic concepts through
its uses and limitations to its
influence on our lifestyle.
These aids are developed
for teachers, in cooperation
with teachers and written by
teachers.
A number of other school
support programs are or-
ganized at AECL sites. For
example, Public Affairs staff
and scientists from the
AECL laboratories at
Pinawa, Manitoba spent 10-
12 weeks visiting high
schools in Western Canada.
Each visit involves a short
talk about energy in general,
with the role of nuclear in
that perspective, a film and
discussion with students and
teachers.

Speakers' Programs
Working through several
sites in Canada, the
Company operates Speakers'
Bureaus througn which
AECL technical specialists
scaak to business and
professional organizations,
universities and schools,
church and municipal groups
and other organizations.

The Engineering Com-
pany has engineers on call
to respond \o requests for
talks on nuclear energy in
Ontario and other provinces.
Speakers' Bureaus also
operate out of Chalk River
and Whiteshell with the latter
covering audiences mainly
in Western Canada.

Information Centres
The Chalk River Public
Information Centre has
attracted an average of
about 15,000 visitors a year
since it opened in 1967. The
centre contains an audi-
torium, exhibits, models and
panels. Visitors can see
films, tour the models and
exhibits room, or be taken on
a tour of the laboratories.

The Glace Bay Heavy
Water Plant also has an
information centre, which
operates on a year round
basis.

Open Houses and Tours
AECL sites in Canada hold
open houses for employees
and support a variety of
visitor programs, with guides
on hand to explain the
exhibits and answer ques-
tions. Members of the news
media are frequent visitors.

Exhibits and Displays
AECL also participates in
exhibits such as the
Canadian National Exhibition
in Toronto and the Pacific
National Exhibition in
Vancouver, giving the public
an opportunity for dialogue
and discussion.

Working with Media
Film and television crews
continued to visit AECL sites
to take film and TV footage
of research programs and
laboratory facilities, to help
inform the public of AECL's
activities.

At Whiteshell work con-
tinued on packages of
10 three-minute interviews
on various aspects of
nuclear energy, which are
being distributed to 80 radio
stations throughout Western
Canada and Northern
Ontario in both French and
English. It is estimated that
these radio clips have a
potential audience of up to
300,000 people.

AECL nwati tha public Ihrough a range ol Information actlvlnaa, Including spaaktra' program! and anhlMta.



Company
Activities

Corporate Affairs
The continued improvement
of the Company's financial
position is a direct reflection
of proven management
systems developed by
senior management and
implemented throughout the
Company's operations.

The Corporate manage-
ment group continued to
spearhead significant initia-
tives to develop new
business opportunities in
areas which are compatible
with the Company's mis-
sions and its future evolution.

AECL has taken steps to
broaden its activities in
Quebec, where a new
organization, under a cor-
porate vice-president, was
put in place with a mandate
to identify new programs and
activities which AECL can
introduce in Quebec, includ-
ing development of new
commercial endeavours,
and also to coordinate the
Company's activities in the
province.

Programs were imple-
mented to broaden the
perspective and skills of
middle and senior managers
who collectively were invited

to address major issues
facing the Company.

AECL continued its ap-
prenticeship program, which
involves employees at the
Radiochemical Company,
Glace Bay Heavy Water
Plant and at research
centres at Chalk River and
Whiteshell. This program
covers a variety of trades,
including machinists, sheet
metal and electrical as-
sembly workers, industrial
mechanics, steamfitters,
welders, electricians and
millwrights.

AECL companies have
also instituted middle man-
agement training seminars,
progressional upgrading
programs and reviewed
support given to business
related courses. The research
sites have exchange pro-
grams with major Canadian
universities.

A comprehensive franco-
phone participation action
plan was prepared, approved
and initiated. With effective
plans and the appointment
of francophones to key
senior officer positions, as
well as strong commitment
at the executive and Board
of Director's level, AECL is in

a much improved position to
achieve the objectives set
forth in the Official Languages
Act.

Eight collective bargaining
agreements were success-
fully negotiated during the
year, all before the expiry
date of the previous agree-
ments and without the
assistance of third parties.
Seven of the agreements
were for a one year duration,
with unions representing
hourly employees at Chalk
River and Whiteshell, and
one was for two years with
the union representing tech-
nical employees at the
Radiochemical Company.

Research Company

Basic Research
During the past year
scientific probing continued
on linkages between bed-
rock ground water and lake
water as part of continuing
studies for the protection of
man and the environment
from harmful effects of
radiation.

Methods were also initi-
ated for the prediction, from

first principles, of irradiation-
induced dimensional
changes in pressure tubes
at the Pickering station,
which take place under the
combined effects of heat,
gravity, pressure and
irradiation.

Development at Chalk
River of the superconducting
cyclotron, to be used for
nuclear physics research,
continued with a successfully
completed test of the
magnetic field and radio-
frequency systems; and
progress was made in the
application of computer
methods to surface-effect
studies relating to radiation
damage in potential fusion
reactors.

Research chemists have
put together information
from various basic research
programs to provide the first
full description of the
chemistry of radioactive
iodine. The information will
help achieve improved
safety systems and facilitate
reactor licensing.

Ontario Hydro'a world Itadlng Pickering Nucltar Gtntratlng Station, a product ol research and development at AECL.
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Waste Management
Research
The federal government
approved in principle a ten-
year generic research and
development program in
nuclear fuel waste manage-
ment in April 1981. During
the ten-year period, AECL's
program will assess the
concept of deep under-
ground disposal in a stable
geological formation.

Studies relating to the
environment and safety
assessment of the nuclear
waste disposal concept
continued. This assessment
incorporates information
from all aspects of the
program and will form the
basis on which endorsement
will be sought from the
regulatory authorities, the
technical community and
the public.

In addition to investigation
at three granite research
areas, geo-science field
studies have been initiated
at two rock formations of
another type in northern
Ontario.

In Manitoba, the location

for the shaft of an
underground research
laboratory has been se-
lected at a site 15 km
northeast of Pinawa. The
laboratory will comprise
several small rooms at
depths of approximately
150 and 250 metres.

Applied Research and
Development
Applied research and devel-
opment aimed at improved
safety assessment, efficiency
ana reliability continued.
Construction began on a
new reactor loop to study
fuel behaviour under acci-
dent conditions and a new
out-of-reactor loop to study
loss-of-coolant accidents. A
new unique facility to study
the behaviour of contain-
ment systems in situations
such as those involving
hydrogen combustion, was
put into service.

Future Energy Supplies
The evaluation of thorium's
potential in future nuclear
fuel cycles has begun, with
various laboratory-scale

experiments taking place.
Plans are now being made to
introduce seven thoria fuel
assemblies into the WR-1
reactor core at Whiteshell.
Studies conducted during
the past year have con-
firmed that this experiment
can be carried out, and
thorium fuel has been
ordered for placing in the
reactor late in 1982 or early
in 1983. Development of a
thorium fuel cycle for
CANDU reactors would
significantly extend nuclear
fuel resources and ensure
that CANDU reactors can
play an important role in
long-term energy supply.

In another area where
nuclear energy can con-
tribute further to Canada's
future energy security, a joint
study by AECL and three
Alberta companies on the
application of nuclear
energy for the oil sands was
completed. The study indi-
cated that an organic-
cooled reactor could be
used to provide steam for
in-situ recovery of bitumen,
and that the WR-1 reactor

would be the prototype on
which the design would be
based.

Research and
Development Sales
and Services
The commercial offices at
Chalk River and Whiteshell
continue to exploit the
unique capabilities of the
research laboratories through
the sale of R and D services.
For example, three contracts
for corrosion studies on
Pressurized Light Water
Reactor steam generators
have been won against
strong international competi-
tion.

Radlochemlcal
Company

Medical Group
The medical product line
consists of a complete range
of treatment units, diagnostic
and planning systems, and is
directed at the radiotherapy
market world-wide.

Th* Conlalnnwnt Ta>t Facility at WhltMtwH bUng prapamd for hydiogtn
combuitlon txpcrlnMnt*.

ftospiM tupplln are •terlllzad by Cobalt SO Irradiation.



The development and
manufacturing program for
the Therac-25 high energy
accelerator to be used for
the treatment of cancer
patients is nearing comple-
tion. With over 10 orders
already booked, this appears
likely to be an extremely
successful product. The
balance of the medical pro-
duct line continues to fare
well despite strong competi-
tion.

The prototype Therascan
3128 (positron emission
tomograph) was completed.
This diagnostic tool for
studies of chemical and
biological processes, such
as blood flow, is undergoing
clinical trials at the Montreal
Neurological Institute.

Industrial Group
T'ne Company's strong
market position in gamma
irradiation processing
resulted in orders for seven
full scale irradiators and 15
million curies of Cobait 6C.
Included in the irradiation

orders was a unit for export
to be used exclusively for
irradiation to preserve food.
Due to the recent strong
growth in orders received,
shipments increased by 25%
this year. A record 15.2
million curies of Cobalt 60
were shipped, of which 14.5
million curies were produced
in Ontario Hydro CANDU
reactors for industrial and
research irradiators and
700,000 curies produced at
CRNL for therapy sources.
Industrial Products is plan-
ning for continued strong
growth in gamma steriliza-
tion and food irradiation
during the 1980's.

This year was also a
record year for research
irradiators, with forty-two
sold, including 22 Gamma-
cell 1000 units, the newest
research irradiator in our
line. This irradiator is used
clinically to irradiate blood in
order to destroy antibodies
in donor blood prior to
transfusion to patients with
immunological deficiencies.

Isotope Group
We maintained our position
as the world's largest
producer of bulk reactor
isotopes for medical, indus-
trial and research use.
Molybdenum-99, a radio-
isotope used to generate
short-lived Technetium-99
used in diagnosis, continued
to be the major source of
revenue for this Group.

Design and construction
of the new Kanata Isotope
Processing facility was
continuing at year's end, and
this facility will help meet the
expanding isotope market.

Development continued
on radiopharmaceutical and
cyclotron isotope products
used for medical diagnosis.

Building on the success of
the domestic market, an
export order for a Slowpoke-2
reactor was received from
the University of the West
Indies in Jamaica. The
reactor will be installed
during 1982, and will be the
first off-shore Slowooke
installation.

The isotope production
installation at the TRIUMF
cyclotron facility in Van-
couver is complete, with the
exception of the installation
of the CP 42 cyclotron. This
machine was delivered to
the site in December, and
will begin producing iso-
topes in 1982.

Engineering Company
The Company is involved in
engineering design and
procurement of equipment
for major nuclear station
projects totalling more than
12,000 Myv of electrical
capacity in Canada and
abroad. Company engineers
provided support for the
commissioning and testing
of all systems toward the
completion of the Point
Lepreau, New Brunswick,
and Gentilly-2, Quebec
CANDU units, as well as
those in the Republic of
Korea and Argentina. Fuel
loading was completed at

CANDU fuelling maclilna under Inspection at Sheridan Park Engineering
Laboratory.

Graduate engineer receiving deifgn Instn itton at Sheridan Park.



year's end at both domestic
stations. Work in support of
the contractual negotiations
for services for the Cerna-
voda 2 nuclear reactor in
Romania was carried out,
and the ordering process for
major equipment for both the
first and second units had
begun at the year's end. The
steam generator tube re-
placement programs at Point
Lepreau, Gentilly 2 and
Cordoba were completed
midyear.

The prototype Douglas
Point station, owned by
AECL and operated by
Ontario Hydro, was licensed
for and returned to full power
in November and achieved its
highest annual capacity
factor since 1975.

In addition to providing
expertise in design, con-
struction and commissioning,
the company continued to
offer a number of com-
prehensive services that
support and enhance the
continued successful oper-
ation of CANDU nuclear

power stations. At the
Sheridan Park Engineering
Laboratorv (SPEL), a variety
of reactor -.wironments are
simulated. The laboratory
continued to test, modify and
repair power station equip-
ment, design the machinery
to facilitate particular repair
projects, and provide trained
personnel to assist clients in
their station support pro-
grams. SPEL also provided
software and programming
for the CIRENE computer
software program project in
Italy.

The conceptual design
was completed for the new
standardized two 950 MW-
unit CANDU pressurized
heavy water reactor gener-
ating station. The latest
stage of evolution of the
CANDU reactor, it is
designed as an international
version of the 850 MW units
now being built by Ontario
Hydro in Canada. Major
design objectives included
higher seismic capabilities;
station layout changes to

provide maximum separa-
tion of safety-related equip-
ment; increased number of
fuel channels tu obtain the
increased power output; and
compatibility with warm salt-
water sites.

International
Significant realignment of
the marketing activities of
AECL took place in 1981 /82.
A new headquarters was
established in Toronto,
combining both proposals
and marketing organizations.
Both of these organizations
were strengthened to meet
the quickening demands of
overseas enquiries.

The continued excep-
tional record of achievement
by CANDU reactors has
attracted the notice of many
countries. Despite the world
recession which has de-
layed implementation of
energy plans in most areas,
a growing number of energy
supply authorities are eager

to examine the CANDU
system.

AECL responded to a
request for quotations for the
first part of Mexico's nuclear
power program, which is
planned to provide 20,000 MW
of capacity by the end of the
century. A comprehensive
bid, strongly suppoited by
the industry, government
and Canadian utilities, was
submitted covering both
CANDU reactors and the
transfer of technology. AECL
also established an office in
Mexico City to serve
marketing and information
requirements. A high level of
activity has ensued, includ-
ing seminars, visits and
missions exchanged and an
extensive information pro-
gram by means of exhibits,
supply of technical informa-
tion and media coverage.

Overseas, Wolsung, the
first CANDU station in the
Republic of Korea, is
scheduled to produce first
electricity in late 1982 and
the Embalse station in

600 MW CANDU reactor neartng first power at Woliung, Republic of Korea. Mexico City, where AECL opened an ofllce lo lupporl l i t marketing actlv!lfes
In Mexico.



Argentina will follow soon
after. Significant progress
was made during the year
towards the completion of
these two important under-
takings by the Company.

AECL participated in the
triennial world nuclear ex-
hibit NUCLEX in Basle,
Switzerland and entered a
major exhibit for the first time
at the Bucharest Trade Fair.
Both of these were accom-
panied by technical semi-
nars delivered by senior
AECL and Ontario Hydro
personnel. Other exhibits
and presentations were
made in Yugoslavia and
the Philippines.

Chemical Company

Production
The Company's two heavy
water plants in Cape Breton
performed at optimum eco-
nomic levels despite the
significant extra fuel costs
and production curtailments
due to unexpected events
durrsg the year.

Production at the Glace
Bay plant was seriously cut
back due to a lack of steam
supply caused by a local
coal miners' strike. However,
in a demonstration of the
strong technical capability of
the plant, a new plant
monthly production record of
27.6 megagrams was set in

December. Production at
Port Hawkesbury was below
anticipated output due mainly
to an extension of the annual
plant maintenance turn-
around and equipment
problems during plant start-
up. However, a cost effective
turnaround was achieved,
including the successful
replacement of gas line
bellows with loops. This
project was the largest
Girdler Sulphide (GS) unit
modification ever attempted
in a turnaround at the plant
and it was completed more
quickly than anything com-
parable in the Canadian
heavy water industry.

Safety programs for em-
ployees and safety informa-

tion seminars for public
officials continued to be a
priority at both plants.

Technology, Engineering
& Marketing
To better serve productivity
objectives, the Chemical
Company appointed man-
agers for research and
development, engineering,
marketing and business
development, thus continuing
the movement toward a
strong technology and mar-
keting orientation.

Marketing activities in-
cluded the completion of the
Chemical Company's com-
ponent of the AECL CANDU
reactor proposal to Mexico.

Olac* Bay Heavy Water Plant In Nova Scotia.
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Financial
Review

Continued improvement in
the Company's financial
results is indicated by net
income for the year of $19.7
million compared to $13.5
million in 1980-81, an
increase of 46%. This year
marks the fourth consecu-
tive year of improved
earnings and it reflects the
results of programs devel-
oped to manage our
operations with greater
efficiency and effectiveness,
while at the same time being
more conducive to a
selective expansion of our
activities.

The general economic
slowdown in Canada and in
other countries has had little
impact on results for the
current year as the Com-
pany is continuing to fulfill its
obligations on previously
negotiated multi-year con-
tracts. The Company is a
major exporter of its goods
and services with over 60%
of its commercial revenue

derived from the inter-
national market. Revenue
generated by commercial
activities held firm or
registered improvements
during the year except for a
decline in heavy water sales.

Commercial Operations
International projects
revenue of $234.0 million
was marginally highor than
the previous year and
relates to materials and
services provided for pro-
jects under construction in
Argentina, Korea, and
Romania. The first two
projects are scheduled for
completion in the coming
year.

Revenue from engineering
services of $102.5 million
was at the same level as the
previous year and is in
support of nine operating
CANDU reactors and eigh-
teen reactor projects under

construction. The coming
year will see the completion
of domestic-projects in
Quebec and New Brunswick
as well as Unit 5 of Ontario
Hydro's Pickering 'B' gener-
ating station.

Heavy water revenue of
$13.8 million relates to small
lot domestic sales and
reflects the shortage of
major reactor orders. Pro-
duction at the Company's
two operating heavy water
plants was 28% less than the
previous year's record pro-
duction, due to planned
maintenance shutdowns at
both plants and an unplanned
shutdown for three months
of the Glace Bay plant
resulting from a strike in the
coal mining industry that
curtailed steam supply.

Medical and industrial
radiation products reported
record sales for the year of
$67.7 million, an increase of
23% from the previous year,
with the medical and isotope

product groups registering
the most significant improve-
ments. The value of the
Canadian dollar continues to
favour export sales which
account for approximately
90% of this division's
business.

Continuing high interest
rates resulted in increased
net earnings on the short-
term investment of surplus
funds. The rescheduling of a
back-to-back utility loan
resulted in reductions in both
interest income and asso-
ciated costs.

Profit from commercial
operations of $27.4 million
was approximately the same
as the previous year.
Although income from invest-
ments and from the sale of
medical and industrial radia-
tion products increased, this
was offset by increased
international marketing costs
and the reduction in heavy
water income.

Commercial Revenue

1979 1980 1981 1182

Commercial Revenue
by Geographical Area
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Nuclear Research and
Development
Research and development
expenditures increased dur-
ing the year by 19% to
$166.8 million. The nuclear
fuel waste management
program, together with the
development of safeguard
systems, continues to receive
high priority as evidenced by
a 29% increase in program
costs during the year.
Expenditures on power
reactor systems in support
of the continued devel-
opment of the CANDU
reactor increased by 18%
with utilities funding approx-
imately 15% of the cost of
this program. The costs of
recently initiated programs
such as small reactors for
heating and the use of
nuclear energy in recovering
oil from the tar sands
amounted to less than 1 % of
total expenditures. Spending
on underlying and advanced
systems, health and environ-
mental effects of radiation,

advanced fuel cycles and
support services was effec-
tively at the same level as
the previous year.

Capital expenditures at
$18.0 million increased by
$8.4 million, reflecting the
additional requirements of
the nuclear fuel waste
management program, new
projects for safety-related
research, and continued
support for underlying re-
search programs.

Of the total research and
development expenditures,
$145.7 million, or 87%, was
funded by parliamentary
appropriation, with the
balance funded by revenue
of $19.1 million from
research contracts and $1.9
million by commercial oper-
ations. The revenue gener-
ated from research contracts
improved by $2.0 million
from the previous year as a
result of an increasing
emphasis on the develop-
ment of commercial activities
at the laboratories.

Prototype Heactor
Operations
The Douglas Point prototype
reactor incurred a net
expenditure of $5.7 million,
an improvement of $9.2
million from the pravious
year when the reactor was
shutdown for seven months
to retrofit safety systems.
During the year the reactor
oporaied at 70% power until
November when it received
approval from the Atomic
Energy Control Board to
operate at full power.

Financial Position
The Company improved its
working capital position
during the year by $61.1
million. Cash generated from
the commerical operations
accounted for the major
increase, while reductions in
non-current assets provided
additional working capital.

Cash generated from
operations increased from

$23.2 million to $30.2 million.
The increase of $7.0 million
was attributable to the
improved Douglas Point
results, medical and indus-
trial radiation product opera-
tions, and increased invest-
ment income.

Capital Expenditures
Capital expenditures includ-
ing government funded
programs amounted to $28.8
million, compared to $18.0
million in 1980-81. In
addition to the nuclear
research and development
capital programs at the
Whiteshell and Chalk River
laboratories as previously
stated, the increase in the
commercial operations' capi-
tal expenditures was primarily
due to the construction of
expanded radioisotope pro-
duction facilities.

Nuclear Research and
Development Expenditures

Net Income Cash Flow From Operation • Capital Expenditures

Millions of dollars Millions of dollars Millions of dollars

llll.lllllll
1978 1980 1981 1982 1979 1980 1981 1982 1979 1980 19B1 1982

1979 1980 1981 1982
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Atomic Energy
of Canada Limited

BALANCE SHEET
As at March 31, 1982
(thousands of dollars)

ASSETS
Current assets

Cash and short-term deposits
Accounts receivable
Inventories

1982 1981

$ 92,400
181,831
63,116

337,347

100,687
163,623
54,566

318,876

Non-current inventory

Long-term receivables

Investment

Fixed assets

39,283

770,149

93,705

90,502

$ 1,330,986

54,470

806,340

98,552

84,557

$ 1,362,795

The accompanying notes are an integral part of these financial statements.

Approved by the Board

Robert Despr^s, Director

James Donnelly, Director
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BALANCE SHEET
As at March 31, 1982
(thousands of dollars)

LIABILITIES
Current liabilriies

Accounts payable and accrued liabilities
Loans and current portion of long-term debt
Deferred revenue and costs
Provisions for uncompleted contracts

1982

$ 93,309
53,785
89,932

109,140
346,166

1981

117,530
50,354

167,543
53,081

388,788

Long-term debt

SHAREHOLDER'S EQUITY
Capital siock

Authorized — 75,000 common shares
Issued — 54,000 common shares

Contributed capital
Retained earnings

835,454

15,000
101,185
33,181

149,366

$ 1,330,986

848,960

15,000
96,580
13,467

125,047

$ 1,362,795
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Atomic Energy
of Canada Limited

STATEMENT OF INCOME
For the Year Ended March 31, 1982
(thousands of dollars)

Commercial operations
Revenue

International nuclear power projects
Engineering services
Heavy water
Radiation equipment and isotopes
Investment income
Interest income

Costs and expenses
Cost of sales
Marketing, administration and other
Interest

Operating profit

Nuclear research and development

Expenditures
Less: Revenue

Parliamentary appropriations

Net expenditures

Prototype reactor operations
Expenditures
Less: Revenue

Parliamentary appropriations

Net expenditures

Net income for the year

1982 1981

$ 234,034
102,455
13,845
67,670
29,865
57,614

505,483

394,854
42,696
40,526

478,076
27,407

166,757
19,094

145,715

1,948

40,144
23,033
11,366

5,745

$ 19,714

$ 226,265
101,210
120,210
55,219
30,539
77,644

611,087

473,574
39,713
68,952

582,239

28,848

140,676
17,146

123,119

411

34,915
9,764

10,181

14,970

$ 13,467

The accompanying notes are an integral part of these financial statements.
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V

STATEMENT OF CONTRIBUTED CAPITAL
For the Year Ended March 31, 1982
(thousands of dollars)

Baiance at beginning of the year
Loan principal payments by Government
Reduction arising from reorganization

Balance at end of the year

1982

$ 96,580
4,605

$ 101,185

1981

$ 187,827
4,278

95,525

$ 96,580

STATEMENT OF RETAINED EARNINGS
For the Year Ended March 31, 1982
(thousands of dollars)

Balance (deficit) at beginning of the year
Elimination of deficit on reorganization
Net income for the year

Balance at end of the year

1982

$ 13,467

19,714
$ 33,181

1981

$ (147,058)
147,058
13,467

$ 13,467

The accompanying notes are an integral part of these financial statements.
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Atomic Energy
of Canada Limited

STATEMENT OF CHANGES IN FINANCIAL POSITION
For the Year Ended March 31, 1982
(thousands of dollars)

Source of funds
Operations

Commercial operations
Nuclear research and development

Parliamentary appropriations
Net expenditures

Prototype reactor operations
Parliamentary appropriations
Net expenditures

Depreciation and amortization

Parliamentary appropriations
Heavy water production
Heavy water plant loans

Proceeds from long-term debt
Reduction of long-term receivables

Application of funds

Non-current inventory
Fixed asset acquisitions
Increase in long-term receivables
Reduction of long-term debt

Increase (decrease) In working capital
Working capital (deficiency) at beginning

of the year

Deficiency of working capital at end
of the year

1982

27,407

1981

$ 28,848

145,715
(147,663)

11,366
(17,111)
10,513

30,227

112,949
4,605
8,504

36,248
192,533

97,762
11,611

57
22,010

131,440

61,093

(69,912)

$ 8,819

123,119
(123,530)

10,181
(25,151)

9,779

23,246

65,000
4,278
7,351

11,927

111,802

119,470
7,977

21,452
44,554

193,453

(81,651)

11,739

$ 69,912

The accompanying notes are an integral part of these financial statements.
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NOTES TO THE FINANCIAL STATEMENTS
For the Year Ended March 31,1982

1. Operations
The Company was established in 1952 under the
Atomic Energy Control Act, RSC1970, Chapter A-19
and the Canada Corporations Act, Part I (continued
under the Canada Business Corporations Act) to
develop the utilization of atomic energy for peaceful
purposes.

The operations of the Company are reported in the
Statement of Income under three categories:
commercial operations; nuclear research and
development; and prototype reactor operations.

The commercial operations consist of:

International Division which constructs nuclear power
plants and provides project management, marketing,
and engineering services outside Canada;

Engineering Division which provides marketing,
engineering, testing and project management
services rendered principally to domestic power
utilities and the International Division;

Chemical Division which produces and sells heavy
water;

Radiochemical Division which manufactures and
markets medical and industrial radiation equipment
and radioisotopes; and

Corporate operations and investments.

Nuclear research and development consists of:

Basic and applied nuclear research and development
conducted at the Chalk River and Whiteshell
laboratories. The cost of the research and
development program is funded primarily by
appropriations from Parliament by way of capital and
operating votes.

Prototype reactor operations consist of:

Gentilly-1 prototype nuclear station. The cost of
maintaining this prototype is funded by appropriations
from Parliament; and

Douglas Point nuclear station which is operated by
Ontario Hydro for the Company.

2. Significant accounting policies
Nuclear power projects

Nuclear power project revenue and related costs are
recognized in the Statement of Income on the
percentage of completion method. This method is
applied on a conserva'Ve basis in order to recognize
the absence of certainty on long-term projects.
When estimates indicate a possibility of loss on
uncompleted contracts, provision for the estimated
loss is made in the accounts of the Company.

Foreign currencies

Monetary assets and liabilities in foreign currencies
are translated to Canadian dollars at rates in effect at
year end. Deferred revenue and costs on
uncompleted contracts in foreign currencies are
recorded at historical rates on a monthly basis. Gains
and losses, resulting from foreign currency
transactions and balances, are recorded in operations
or project costs.

Valuation of inventories

Heavy wate., radiation equipment and materials are
valued at the lower of average cost and net realizable
value. Maintenance and general supplies are valued
at cost. Inventory is classified as non-current when it
is not expected to be sold within the next fiscal year.

Fixed assets

Fixed assets are recorded at cost net of related
parliamentary appropriations and are depreciated on a
straight-line basis over the estimated useful lives of
the assets as follows:

Machinery and equipment — 5 to 20 years
Buildings — 20 to 50 years
Prototype reactors — 30 years
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Atomic Energy
of Canada Limited

3. Transactions with the Gcvernment of Canada
The Government of Canada funds specific nuclear
research, development and utilization activities of the
Company and provides loan financing for other
purposes. During the year thp following amounts were
provided:

(thousands of dollars)
1982 1981

Budgc*-*ry appropriations
Nuclear research and

development
Prototype reactor

operations
Heavy water

Production
Loan payments
La Prade maintenance

Loans and advances
Fixed assets

$145,781 $123,119

11,366 10,181

112,949 65,000
9,300 9,300
4,539 8,623

283,935 216,223

3,200 3,600
$287,135 $219,823

During the year the Company paid $13.4 million (1981
— $11.1 million) to the Government of Canada as the
Company's contributions to the Public Service
Superannuation Account.

During the year interest terms on certain loans by
Canada for utility financing were amended by the
Government. This change resulted in a reduction of
$17.0 million to both utility accounts receivable and
related debt.

4. Inventories

Cerent
Radiation equipment and

materials
Maintenance and general

supplies
Heavy water

(thousands of dollars)
1982

$ 34,840

21,024
7,252

$ 63,116

1981

$ 27,749

21,656
5,161

$ 54,566

Non-current
Heavy water net of
parliamentary appropria-
tions totalling $177.9 million
(1981 — $65.0 million) $ 39,283 $ 54,470

The funding of heavy water production by parlia-
mentary appropriations requires annual approval and
is repayable from future sales. At the year end, the
Government funded inventory had not been com-
mitted to any sales contract.
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5. Long-term receivables

Notes receivable from
provincial utilities to finance
nuclear facilities some of
which are under construc-
tion, at interest rates varying
from 7.795% to 10.0%. On
certain notes totalling $350.0
million, interest is not
receivable until (he earlier of
the in-service date of the
facility or April 1,1983. The
notes included herein that
have established terms
totalling $184.4 million
mature through 1992. The
remaining notes have a 25
year amortization from the in-
service date of the plants

Refer to Note 8 for related
debt.

Lease/sale options due from
foreign governments and
companies at fixed or
floating interest rates. On
fixed rate agreements, the
interest rates range from
7.0% to 10.5% with terms
of up to 12 years. On 'loafing
rate agreements, interest is
based on bank offered
rates

Mortgages receivable and
other

Current portion

(thousands of dollars)
1982 1981

6. Investment
Ontario Hydro, the Province of Ontario and the
Company are parties to a joint undertaking for the
construction and operation of Units 1 and 2 of the
Pickering 'A' nuclear generating station, with
ownership of these units being vested in Ontario
Hydro. Ontario Hydro is committed to make payments
over a period terminating in 2001 to each of the
paries in proportion to their capital contributions.
These payments, termed "payback", represent in a
broad sense the net operational advaniage of having
the power generated by Pickering Units 1 and 2 as
compared with the coal-fired Lambton Units 1 and 2.
The cost of the investment is amortized on a straight-
line basis and amounted to $4.8 million for the year as
a charge to operations.

$685,369 $696,013

114,644 114,855

7,301 9,418
807,314 820,286

37,165 13,946

$770,149 $806,340
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7. Fixed assets

(thousands of dollars)

Commercial
Land
Buildings
Machinery and equipment
Construction in progress

Research facilities
Land
Buildings
Research reactors and equipment
Construction in progress

Prototype reactors
Gentilly-1
Douglas Point

Heavy water plants
La Prade
Glace Bay
Port Hawkesbury

Cost

$ 1,430
18,463
27,931

9,321

57,145

8,788
62,604

213,390
18,948

303,730

88,795
81,762

170,557

442,848
258,892
101,037
802,777

$ 1,334,209

Parliamentary
Appropriations

$ 455
3,548
7,302

11,305

8,788
56,680

202,994
18,948

287,410

88,795
7,056

95,851

442,848
240,530
82,037

765,415

$ 1,159,981

Accumulated
Depreciation

$ -
9,919
8,969

18,888

1,897
10,354

12,251

15,225

15,225

18,362
19,000
37,362

$ 83,726

Net
1982

$ 975
4,996

11,660
9,321

26,952

4,027
42

4,069

59,481
59,481

—

—

$ 90,502

Net
1981

$ 975
5,504
8,920
4,149

19,548

2,294
25
16

2,335

62,674

62,674

—

—

$ 84,557

Depreciation for the year ended March 31,1982 amounted to $5.7 million (1981 - $49 million).
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6. Long-term debt

Loans from Canada to finance
provincial utility nuclear
projects at interest rates
varying from 7.565% to 10.0%.
On certain loans totalling
$350.0 million, interest is not
payable until the earlier of the
in-service date of the project or
April 1, 1983. The notes with
established terms totalling
$183.3 million mature through
1992. Other notes have a
25 year amortization from the
in-service date of the plants

Refer to Note 5 for related
receivables.

Loans from Canada to finance
leased heavy water and other
assets maturing through
2003 bearing interest rates
from 3.5% to 16.125%

Heavy wafer plant loans

The heavy water plant loan
payments are repaid by the
Government through parlia-
mentary appropriations with
the principal portion of the
payments being credited to
contributed capital.

Provision for employee
termination benefits
and other

Current portion

(thousands of dollars)
1982 1981

$684,291 $695,029

9. Major contracts in progress

International nuclear power projects

The Company has contracts in progress in
Argentina, Korea, and Romania with respect to the
construction of, and/or supply of engineering
services and materials for, 600 megawatt (electric)
CANDU nuclear power stations.

Domestic projects

The Company has contracts with provincial utilities in
Ontario, Quebec, and New Brunswick for the provision
of engineering and procurement services for the
construction of CANDU nuclear power stations.

Provisions for uncompleted contracts

The Company has made adequate provision in its
accounts at March 31,1982 for possible future losses
and warranty costs.

105,582 104,270

58,626 62,954

20,740 17,061

869,239 879,314
33,785 30,354

$835,454 $848,960

Long-term debt is due as follows ($ millions):
1984 - $25.7; 1985 - $31.3; 1986 - $34.7;
1987 - $26.5; subsequent to 1987 - $717.3.
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10. Major commitments
Cobalt — 60

In July 1969, the Company entered into a contract
with Ontario Hydro whereby the Company is
committed to purchase all of the Cobalt-60 produced
at the Pickering generating station for a period of 30
years from the in-service date (1971) of the
installation. The contract is independent of market
demand and may be terminated by agreement
between the parties.

Heavy water

The Company has a contract with Hydro Quebec to
supply 1,440 msgagrams of heavy water by 1990 at a
price that is intended to recover all relevant costs. The
Company is required to repurchase up to 960
megagrarns of the heavy water in 1995 if declared
surplus by Hydro Quebec. To date Hydro Quebec has
not committed to take delivery of any heavy water
under the terms of this contract.

11. Comparative financial data
Where appropriate, financial data for 1981 has been
reclassified to conform with the 1982 format. Some
contractual revenue and costs relating to international
nuclear power projects, previously offset in the
Company's accounts, have now been restated to
more properly reflect the nature of these transactions.

12. Segmented information
(thousands of dollars)

1982 1981

Net income for the year
Commercial operations

Nuclear engineering,
projects and heavy water $
Radiation equipment and
isotopes
Investments

Nuclear research and
development

Nei expenditures
Prototype reactor
operations

Net expenditures

2,286 $

4,624
20,497
27,407

1,948

5,745

4,366

1,334
23,148

28,848

411

14,970
$ 19,714 $ 13,467

Assets

Commercial operations
Nuclear engineering,
projects and heavy water $ 297,211
Radiation equipment and
isotopes 67,506
Investments 205,926

570,643

673,87?
Long-term receivables
from utilities
Nuclear research and
development
Prototype reactors

26,983
59,481

$ 293,875

57,155
243,388

594,418

685,369

20,334
62,674

$1,330,986 $1,362,795

Capital expenditures

Commercial operations
Nuclear engineering and
projects $
Radiation equipment and

2,432 $ 1,817

isotopes
Other

Nuclear research and
development before
parliamentary appro-
priations of $13.4 million
(1981 — $8.3 million)
Prototype reactors

8,180
99

10,711

18,044
24

5,350
105

7,272

9,608
1,075

$ 28,779 $ 17,955
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13. Supplementary information

Elimination of deficit

A financial reorganization provided for the elimination
of the deficit in the amount of $147.1 million against
contributed capital at April 1,1980.

Directors' and officers' remuneration

During the year the Company's Board of Directors
received aggregate remuneration as directors of
$52,800 (1981 — $11,100). The aggregate
remuneration received b" the executive officers of the
Company amounted to $: 155,167 (1981 — $746,700).

Sales agents' remuneration

During the year, remuneration and expenses paid to
the following sales agents and representatives,
primarily with respect to the operations of the
Radiochemical Division, aggregated $0.8 million
(1981 — $0.6 million): CGR Do Brasil, Brazil; Costa
Rica Dental & Medical Supply Company, Costa Rica;
ECB Equipamentos Cientificos Do Brasil, Brazil; A.
Bruce Edwards, U.S.A.; n.v.E.N.I.s.a., Belgium;
Gebhart & Associates, Mexico; GEC South Africa
(Pty) Limited, South Africa; General Electric De
Colombia SA, Colombia; General Machinery Co. Ltda.,
Chile; International General Electric Co. (India) Private
Limited, India; Kostas Karayannis, Greece; Roberto L
Lannes, Uruguay; Marubeni Corporation, Japan;
Mundinter CGR, Portugal; Neotecnica S.A.E., Spain;
Laboratorios Rodriguez, Honduras; Societa Lombarda
di Televisione SRL, Italy; Tamathe S.R.L., Argentina;
Zelin Limited, Pakistan.
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Auditor's
Report

The Honourable Marc Lalonde, P.C., Q.C., M.P.,
Minister of Energy, Mines and Resources.

I have examined the balance sheet of Atomic Energy of Canada Limited as at March 31,1982 and the statements of
income, contributed capital, retained earnings and changes in financial position for the year then ended. My examination
was made in accordance with generally accepted auditing standards, and accordingly included such tests and other
procedures as I considered necessary in the circumstances.

In my opinion, these financial statements present fairly the financial position of the Company as at March 31,1982 and
the results of its operations and changes in its financial position for the year then ended in accordance with generally
accepted accounting principles applied on a basis consistent with that of the preceding year.

I further report that, in my opinion, proper books of account have been kept by the Company, the financial statements
are in agreement therewith and the transactions that have come under my notice have been within its statutory powers.

Auditor General of Canada

Ottawa, Ontario
May 7,1982
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CANDU
Performance

Ontario Hydro's CANDU reactors continued to lead the
world in performance among the 131 nuclear power
reactors over 500 MW in operation in 1981. The capacity
factor* is the ratio of electricity produced relative to

what could have been produced if the unit achieved
100 per cent power for 100 per cent of the time.
(Source: Ontario Hydro)
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AECL
Sites

Corporate Office — 275 Slater S t r ^ t Ot!a,\,i < , r 'n : •
K1A 0S4 '

Quebec Operations -1600 ':)<>" t» -',>(••<!•..• ,*.» •

Suite,300, Montreal. Queber H3r< ' i"<

Atornic Energy of Canada Limited — Chemical
Company - P O Box 3504 OMHVW ' ,v ;i u » ' » •: , '
Glace Bay Heavy Water Plant ^ r b » .
G l a c e . Bay. N o v a SCOtia B1A C>V8

Port Hawkesbury Heavy Water Plant P O Box 698
Port Hawkesbury Nova Scotia BOE ?V0

Atomic Energy of Canada Limited — Engineering
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