G4SR-4 Pre-Conference Workshops – Monday, Oct 3, 2022
In alignment with the latest Small Modular Reactor development trends in Canada, the
CNS Generation IV and Small Reactor Technology (G4SRT) Division's primary objectives
are to fulfil CNS objectives as a learned society by providing a medium to share
information with others practising fields such as:
•
•

•

The development and implementation of the latest Generation IV nuclear design
concepts, including Small Modular Reactors (SMR) development
The analytical framework for analysis and assessment of transition scenarios
(roadmap) to sustainable nuclear-energy systems employing Generation IV and
small reactor designs
The use of advanced materials, safety analysis methodologies, simulation tools
etc. in the solution to design problems for these advanced reactor design concepts.

To meet these learning objectives, the following G4SR-4 Pre-Conference Workshops will
be held in-person on Monday Oct 3, 2022, at the Delta Hotels Toronto Airport &
Conference Centre.
Please visit the G4SR-4 website (www.g4sr.org) to register at Attendee Registration
(xcdsystem.com)
Space capacity is limited, please register early to avoid disappointment.

(1) Advanced Manufacturing Workshop – Full-Day Workshop
(a) Organizers:
1. Christine Burow, Program Director, Canadian Advanced Manufacturing in Nuclear
Alliance (CAMiNA)
2. Prof Lyndon Edwards, National Director, Australian Generation IV Research,
Australian Nuclear Science and Technology Organization (ANSTO), and GIF
Advanced Manufacturing and Materials Engineering Task Force (AMME-TF)
3. Invited Speakers - details to follow

1

(b) Workshop Focus:
Please join us for the Advanced Manufacturing workshop on October 3. This is a joint
workshop from GIF Forum with Industry organized by the Generation IV International
Forum (GIF) and G4SR-4. The workshop is being organized by GIF Advanced
Manufacturing and Materials Engineering Task Force (AMME-TF) and the Canadian
Advanced Manufacturing in Nuclear Alliance (CAMiNA). The workshop will focus on how
the adoption of advanced manufacturing technologies can reduce the cost and time to
deployment of advanced reactors. Anticipated attendees include Gen IV reactor
developers, suppliers, regulators, standards bodies, researchers and all stakeholders.
Following presentations from key experts, the workshop will include dedicated time for
participants to work together on the barriers and solutions to accelerating the adoption of
advanced manufacturing technologies. This will include a focus on qualification of
advanced processes and manufactured components which has been identified as a key
barrier to advanced technology adoption. Stay tuned for more details.

(2) Nuclear Material Challenges for SMRs and Advanced Reactors –
Full- Day Workshop
(a) Organizers:
1. Dr. Colin D. Judge, Division Director, Characterization and Advanced PostIrradiation Examination, Materials and Fuels Complex, Idaho National Laboratory
(INL)
2. Dr. Mohammadreza Baghbanan, P. Eng., Project Manager, Ontario Power
Generation | CNS Division Chair for Materials, Chemistry and Fitness-for-service.
3. Invited Speakers - details to follow.
(b) Workshop Focus:
The need to develop materials capable of performing in the severe operating
environments expected in Generation IV reactors represents a significant challenge in
materials science. There are a range of Gen-IV small modular reactor designs currently
under the Canadian Nuclear Safety Commission’s (CNSC) SMR Vendor Design Review
process: molten salt reactor, high temperature gas-cooled reactor, molten-lead-cooled
reactor, sodium cooled reactor. Each of the Gen IV SMR design has its own unique
material demands. However, to achieve improved economic performance, most designs
call for significantly higher operating temperatures than the current generation of LWRs
to obtain higher thermal efficiency. In some cases, the desired operating temperatures
rule out the use of the structural alloys employed today, due to high temperature, high
neutron flux and high corrosion operating environment. This workshop brings out some
of the best material experts from the US and Canada to discuss the approaches to
materials development and qualification for advanced reactor technologies.
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US Approach:
The U.S. approach to materials development and qualification for advanced reactor
technologies involves a coordinated effort between the U.S. Nuclear Regulatory
Commission, industry, DOE National Laboratories, and academia. High-throughput tools
are being developed to enable rapid and innovative materials design and testing to
support accelerated materials qualifications. Adopting physics-based modeling and dataanalytics to materials design and analysis will improve the predictive tools to understand
both as-fabricated behaviors, and advanced reactor conditions.
Talks in this workshop will outline the NRC development plan for Gen IV, material design
and qualification efforts underway jointly between industry and national laboratories, and
academic studies striving to understand material response to operating in these new
environmental extremes.
Canadian Approach:
The Canadian approach follows the Roadmap for SMR that outlines a collaborative
approach to bring together industry, utilities, various levels of government and other
stakeholders by leveraging expertise in areas such as materials engineering and design,
offered by many research and development partners. This approach involves evaluating
the characteristics and suitability of different SMR technologies and their alignment with
Canadians’ requirements and priorities.
Given OPG’s recent announcement to construct Canada’s first commercial, grid-scale
Small Modular Reactor (SMR) in Darlington, talks in this Workshop will outline Utility’s
perspective on SMR Supplier/Manufacturer and Licensee Interface, leading to the
discussion of nuclear material and chemistry research at the Canadian Nuclear
Laboratories (CNL), followed by research activities undertaken at the Canadian
universities under NSERC-UNENE Industrial Research in Nuclear Materials and NSERCCanada Research Chairs in Mechanics and Materials, and Nuclear Fuels and Materials.

(3) Integrated Safety Assessment Methodology (ISAM) Workshop –
Full- Day Workshop
(a) Organizers:
1. Dr. T. (Nithy) Nitheanandan, Director, Reactor Behaviour Division, Canadian
Nuclear Safety Commission (CNSC).
2. Member of the Risk and Safety Working Group (RSWG) of the Generation IV
Forum (GIF).
3. Invited Speakers/facilitators - details to follow.
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(b) Workshop Focus:
This is a joint workshop from GIF Forum with Industry organized by the Generation IV
International Forum (GIF) and G4SR-4.
The Generation IV (GIF) Risk and Safety Working Group (RSWG) developed an
Integrated Safety Assessment Methodology (ISAM) to support the concept that "safety"
is "built in" the Gen IV reactor design processes, rather than added on. ISAM
accomplishes this by assimilating safety requirements as reactor systems are
conceptualized and designed. The methodology is useful for the Gen IV technology
development cycle, including the Small Modular Reactor (SMR) and Advanced Reactor
(AR) concept and design development.
The full-day workshop will introduce the ISAM concepts: (a) Qualitative Safety Features
Review - QSR methodology (b) Phenomena Identification Ranking Table - PIRT
methodology (c) Objective Provision Tree - OPT methodology (d) Deterministic and
Phenomenological Analysis (DPA) (e) Probabilistic Safety Analysis - PSA methodology.
This will be followed by some hands-on work, such as group discussion and exercise
activities applicable to SMR and AR early design cycles and analysis.

(4) Basic-Principle Simulator for Passive Boiling Water Reactor – FullDay Workshop
(a) Organizers:
1. Wilson Lam, CNS G4SR Technology Division Chair, and G4SR-4 Conference
Deputy Chair.
2. Douglas McDonald, BWRX-300 Product Manager, GE Hitachi Nuclear
3. Invited Speakers - details to follow.
(b) Workshop Focus:
GE Hitachi Nuclear Energy (GEH) has been selected by Ontario Power Generation
(OPG) as the technology partner for the Darlington New Nuclear Project. GEH will work
with OPG to deploy a BWRX-300 small modular reactor (SMR) at the Darlington site that
could be complete as early as 2028. The BWRX-300 is a 300 MWe water-cooled, naturalcirculation SMR with passive safety systems. It leverages the design and licensing basis
of GEH's ESBWR boiling water reactor, which has been certified by the US Nuclear
Regulatory Commission. It is currently undergoing a Canadian Nuclear Safety
Commission pre-licensing Vendor Design Review, or VDR.
This is a workshop jointly organized by the CNS Generation IV and Small Reactor
Technology (G4SRT) Division and GE Hitachi (GEH), with a focus on BWRX-300 design
The workshop will focus on:
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(a) Basic Principles of Passive BWR design features: Direct cycle; Core Design; Fuel
Assembly; Core Flux Shape properties; BWR Reactor Vessel, BWR Coolant Flow
Circulation System; BOP; Safety System & Containment; Control Systems, etc.
(b) Evolution of BWRs – Conventional BWR, ABWR, ESBWR and BWRX – 300.
(c) BWRX-300 Design focusing on the top-level features: (1) 10th generation BWR
technology, (2) Compliance with the international high safety standards, (3) Designed to
be cost competitive (4) Up to 60% capital cost reduction per MW, (5) Evolved from the
licensed ESBWR, (6) Designed to mitigate LOCAs with a simple, dry containment without
relying on active safety systems,(7) Reduced on-site staff and security, (8) Design-to-cost
approach, (9) Proven components, fuel, and supply chain (10) Constructability integrated
into design.
(d) The Passive BWR Simulator Demonstration - using the IAEA Passive BWR Simulator
(which emulates the ESBWR) to demonstrate the features of Passive BWR features:
Power Reduction/Increase; Reactor Trip; Startup and Shutdown; Malfunction Transient
Events that include AOOs and DBAs.
Anticipated attendees include utility engineers, regulators, researchers, students and all
stakeholders. Following presentations from key experts, the workshop will include
dedicated time for participants to work together on the Passive BWR Simulator and to
answer questions. Stay tuned for more details.

G4SR-4 Organizing Committee
FOR ANY INQUIRIES REGARDING G4SR-4,
CONTACT: ROUBENB@ALUM.MIT.EDU

Canadian Nuclear Society
501-998 Bloor St W
Toronto, ON M6H 1L8
Canada
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