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BACKGROUND

The next step in the development of fusion power is the International Thermonuclear Experimental
Reactor (ITER). ITER is intended to demonstrate beyond doubt that an ignited, self-sustaining, fusion
reaction can be produced in a practical, magnetic-confinement machine. It will be the last major facility,
before a prototype, commercial demonstration of electricity generation using fusion energy. The four
major funding parties are Japan, Europe, Russia, and the US. Canada contributes two per cent of the total
cost, as part of the European coalition.

ITER Conceptual Design Activities were conducted between 1988 and 1990. This was followed by the
Engineering Design Activities phase, which is due to be completed in 1996. The parties have informally
started to discuss the site selection process. It is hoped that a siting decision can be made next year, with
construction possibly starting as early as 1998.

THE CANADIAN INITIATIVE

The Canadian Fusion Fuels Technology Project (CFFTP) formed an ITER Siting Board and an ITER
Siting Task Group to investigate the merits of siting ITER in Canada. For reasons elaborated below,
there were found to be major advantages for all Canadian stakeholders.

Ontario Hydro Nuclear has conducted parallel studies to assess the degree to which one of its existing
sites could meet the preliminary siting criteria, as defined by the ITER project. It was found that the
existing nuclear generating station sites at Bruce and Darlington would meet all the requirements set by
the ITER project team. There were a number of site advantages unlikely to be met by other potential host
sites.

VALUE OF FUSION ENERGY

Fusion energy has tremendous appeal as a future energy source, because the fuel requirements
(deuterium and lithium) are almost trivially small. They are widely available, in essentially limitless
quantities, at a reasonable cost. Fusion will only be feasible in a large central facility, and will not
compete with small-scale distributed systems. Its land requirements are modest compared to most
hydroelectric schemes. It entails no acid gas or greenhouse gas emissions. It has potential advantages
compared to fission reactors, in that the fuel inventory is low, and there is no potential for a run-away
reaction. Also, the radioactive wastes will be of a much shorter half-life. In brief, fusion is a highly
desirable goal for mankind.



SAFETY

Fusion is not a spontaneous process and the reaction is self-extinguishing. Tritium handling requirements
are similar to those of CANDU. ITER would not pose any risk to either the public or the environment.

COSTS AND BENEFITS TO CANADIAN STAKEHOLDERS

Canada and Ontario Governments

The capital cost of ITER is of the order of $10 billion, of which about $2.4 billion would be spent in
Canada.

During operation, nearly $5.7 billion of the $10 billion operating costs would be spent in Canada. This
share is high, because Canada would supply all the electrical power and tritium requirements. There
would also be substantial sales of other goods and services.

Ernst and Young have performed an economic impact assessment. Results indicate the project would
boost GDP by $11.8 billion ($1994). Total employment created directly, as well as indirectly through the
ripple effects, is estimated to be 87,000 person years of work. On average, the Federal Governments
annual deficit would be nearly $335 million lower, while provincial deficits would average about $210
million below what they would otherwise have been.

Over the length of the ITER project, the assumed contribution of the Federal Government is $570
million, while the increase in Federal revenues would be $2.3 billion. The provinces would gain an
additional $2.1 billion in revenues. As the host province, Ontario would reap most of the provincial
benefits.

The Host Community

The host community will benefit substantially from direct job creation, the indirect jobs resulting from a
large influx of economic activity, and an increased tax base.

Industry

ITER being sited in Canada would result in many opportunities for Canadian-based companies. There
will be a large need for construction services and the provision of components. Canada already has a
reputation for excellence in tritium-handling systems and remote handling. Other areas where we can
both contribute and benefit from being involved with leading-edge technology include:

• Electronics, micro-electronics, and electromechanical systems;
• Instrumentation and measuring systems;
• Computer control, both hardware and software;
• Advanced materials;
• Hydrogen technology.



Academia

ITER will bring leading-edge science and technology to Canada. The scope will have broad appeal,
including, for example:

• Fusion research;
• Tritium-handling technology;
• Cryogenic systems;
• Material science;
• Computer hardware and software systems; and,
• Advanced control and communication systems.

ITER will provide international exposure for Canadian researchers, and will be a high-technology
employer for university graduates.

Labour

The work force is estimated to average 3600 persons over the ten year construction period. Of these,
about 3000 will be drawn from the local population, while about 600 will be specialists from the four
ITER parties.

During the twenty-year operating phase, there will be a requirement for about 1000 local people, as well
as 600 external specialists.

During both phases, the local jobs will include a high fraction of skilled trades, and engineering and
scientific positions.

Ontario Hydro

Ontario Hydro will need to provide a site. Although the site costs are largely sunk costs, some potential
alternative uses for the site may have to be foregone. Hydro will need to make provisions for a supply of
cooling water and electric power. Hydro is also likely to assume the responsibility for waste
management, and perhaps for decommissioning.

ITER would require all of Ontario Hydro's tritium. This would be supplied whether or not ITER is built
in Canada. However, siting in Canada would enhance Hydro's prospects of selling tritium services and,
of course, substantial amounts of power: 200 MW continuous, and peaks of 1000 MW.

PUBLIC ACCEPTANCE

The public, as represented by elected officials in the potential host communities, has been strongly
supportive of siting ITER in Canada. The broad coalition of interest groups represented by the ITER
Siting Board also suggests that the public will be supportive, and there is anecdotal evidence to that
effect. However, no scientific polling of the general population has yet been conducted.



BENEFITS TO THE ITER PROJECT OF A CANADIAN SITE

• A supply of tritium, with no transportation concerns;
• An ample supply of low-cost power;
• Expertise in tritium handling and the management of radioactive waste;
• A non-prescriptive, and non-judicial licensing regime;
• Good transportation facilities, for both components and personnel; and,
• Sites near a city, with good cultural amenities, and an attractive socio-economic climate.

PROSPECTS FOR SUCCESS

Canada has good prospects of being chosen as the ITER site. Russia supports a Canadian site, while the
other parties are likely to champion a site within their own jurisdictions. However, each is likely to find
its partners' sites unacceptable. Already Europe and the US have expressed interest in Canada, as a
neutral party. They recognize that Canada has a lot to offer from a technical, political and social
perspective. Canada should marshal its forces and fight hard for this valuable prize. Canada's bid will
require strong government support and representation to the other countries.


