
IAEA-SR-218/59

CANADIAN EXPERIENCE IN DEPLOYING SMRS & PLANS FOR FUTURE
DEPLOYMENT

I IHUM • • • • • • I • • • • • • ! • • • ! • II • • • • ! • • • • t • • II • !

David F. Torgerson XA0101109
Kenneth R. Hedges
Jerry M. Hopwood

Atomic Energy of Canada Limited
Ontario, Canada

Climate change, air quality and conventional energy costs are emerging as increasingly important issues.
The application of nuclear technology to meet energy requirements is an important potential option to
address these issues, particularly for countries where nuclear power plants have not yet been introduced.
Since SMRs are far easier to introduce into new national nuclear programs, it is instructive to consider the
characteristics that are important for successful implementation. Canada has introduced the CANDU 6
SMR into a number of different countries and operating conditions. This experience has shown that
SMRs can be successfully adopted by ensuring that all aspects of a project and ongoing operations are
addressed.

Canada has a large domestic nuclear program, with 22 reactors, which consists of 10 SMRs and 12 larger
reactors. Two of the SMRs are CANDU 6 reactors. The CANDU 6 is a 700 MWe class nuclear power
plant designed and developed by Atomic Energy of Canada, Limited (AECL) for domestic use and for
export to other countries. This design has successfully met criteria for operation and redundant safety
features required by Canada and by the International Atomic Energy Agency (IAEA).

In addition to Canada, CANDU 6 SMRs are operating or are under construction in Argentina,
Romania, Korea, and China. As part of these projects, Canada has assisted with all aspects of the
nuclear program, including project financing, regulatory & licensing affairs, establishment of a
project and operating infrastructure, localization and technology transfer, cooperative R&D pro-
grams, and operations support.

CANDU 6 units have been licensed for construction and/or operation both in Canada and in four
other countries. The licensing basis has thus been demonstrated to meet both Canadian licensing
standards and those elsewhere, including, for example, standards in Korea based on U.S. licens-
ing experience. AECL has built up a very broad and up-to-date experience in supporting local li-
censing activities. Also, the Canadian regulator, the Canadian Nuclear Safety Commission
(CNSC), has a long-standing commitment to assist with the development of licensing agencies
world-wide. This has been and continues to be applied in licensing support to CANDU 6 host
countries. For example, the CNSC is currently providing formal classroom and on-the-job train-
ing in Canadian licensing practice to regulators from China for the Qinshan project

While investments in nuclear power are excellent long-term choices, some countries need fi-
nancing assistance and financial guarantees to launch nuclear projects. AECL's approach to this
is to draw on our project experience, network of partners, and our relationship with the Canadian
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government to assist with this aspect of a project. For example, for the Qinshan Project in China,
AECL involved Bechtel (USA) and Hitachi (Japan) in the project team. Each of the team mem-
bers accessed export loans from their governments to secure the overall project financing.

In the last few years, increasing worldwide emphasis has been placed on improving production
from nuclear power plants (NPPs). In a number of countries, concerted efforts have been made to
improve NPP capacity factors, and also to ensure that other production and safety performance
indicators are improved. This kind of concentration is more difficult for other plant owners and
countries that may only operate one or two nuclear plants, as is the case for some CANDU 6
SMRs. For CANDU owners worldwide, alternative support is provided very effectively by the
CANDU Owner's Group Inc., an operator funded cooperative organization, which provides pow-
erful information exchange, logistics assistance and jointly sponsored operating support pro-
grams.

In addition, the importance of establishing long-term technical cooperation is critical to the on-
going success of an emerging nuclear program.

For the future, nuclear power designs must respond to demanding requirements. To meet the emerging
market requirements related to cost, schedule and project risk an evolutionary Next Generation CANDU
SMR product is being developed. This product builds on the strengths of the current SMR CANDU 6.

For the Next Generation CANDU system, AECL has adopted the evolutionary approach, accommodating
significant changes to design to significantly improve economics, performance and safety margins, while
retaining the essential characteristics:

• Modular horizontal fuel channel core

• Available Simple, economical fuel bundle design

• On-power fuelling

• Separate cool, low-pressure moderator with back-up heat sink capability

• Low neutron absorption for good fuel utilization

Based on these principles, a conceptual design program for the next generation SMR CANDU was initi-
ated at the beginning of year 2000.

This paper summarizes our experiences to date with introducing SMRs and our plans for future develo-
ment of SMR technology.
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