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Pressurized heavy water reactor (PHWR) has been operated
worldwide as one of the most efficient nuclear reactors
owing to its superior neutron efficiency and flexibility to
consider broad range of alternative fuel cycles. With the
efforts for the life extension of the old reactors as well as
the post-Fukushima safety enhancement, development of
advanced PHWR safety technologies draws attention across
the world. This issue on advanced PHWR safety technologies
compiles 12 papers dealing with subjects such as moderator
experiment and severe accident for PHWR, aging and plant
life management, continued operation for PHWR, reactor
physics and fuel performance technology for PHWR, and
current PHWR safety R&D status in Canada.

For moderator experiment, the research on the CANDU-
6 moderator circulation and related experiments including
the scaling study, flow and temperature measurement tech-
niques, and a CFD analysis are discussed.

For severe accident, the potential hazard of MCCI
(molten corium-concrete interaction) with the uncertainties
owing to the possibility of a calandria vault floor melt-
through is discussed. Also, based on the Fukushima expe-
rience, new safeguards have been proposed for PHWRs.
The Fukushima accident is reviewed in terms of protec-
tion, electric power, and cooling. Recommendations include
increasing the seismic rating of certain systems in addition to
constructing external barriers for floods. The bunker concept

enhances safety through electrical redundancy and diversity.
The addition of an elevated external coolant tank increases
the cooling duration time.

In the area of plant aging, mathematical fundamentals to
deal with the pressure tube creep problem are formulated.

For reactor physics, as an alternative way to generate the
two-group constants necessary for the CANDU-PHWR core
analysis, utilizing Bl-theory-augmented Monte-Carlo few-
group-constant-generation method is proposed and success-
fully applied to CANDU-6 core analysis.

For fuel performance technology, CHF enhancement of
advanced 37-element fuel bundles is discussed, in which
two approaches to enlarge the flow areas of the peripheral
subchannels of a center element are considered to investigate
the impact of the flow area changes of the center subchannels
on the CHF enhancement.

For the PHWR safety R&D status, an overview of the
CANDU safety R&D activities at CANDU Owners Group
(COG), Atomic Energy of Canada Limited (AECL), Candu
Energy, Canadian Nuclear Safety Commission (CNSC), and
Canadian Universities including SCWR activities, R&D for
aging reactors, and regulators oversight strategy against aging
are discussed.

By compiling these papers, we hope to have a precious
chance to share the results of R&D efforts for the development
of advanced PHWR technologies as well as to enrich our
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readers and researchers with respect to these emerging
CANDU safety issues in the aftermath of the accidents at the
Fukushima Daiichi nuclear power plant.
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