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November 12, 2024

Senior Tribunal Officer, Secretariat
Canadian Nuclear Safety Commission

280 Slater Street, P.O. Box 1046, Station B
Ottawa, Ontario K1P 5S9

Dear Sir or Madam:

Sent by email interventions(@cnsc-ccsn.gc.ca

Re: Joint Submission of Durham Nuclear Awareness, Slovenian Home Association, and the
Canadian Environmental Law Association, Regarding Ontario Power Generation’s
Application for a Licence to Construct a Reactor Facility at the Darlington New Nuclear
Project Site (Ref. 2024-H-03)

The Canadian Environmental Law Association (“CELA”) has enclosed its comments, on behalf
of Durham Nuclear Awareness, and Slovenian Home Association, regarding Ontario Power
Generation’s application for a licence to construct one small modular reactor for the Darlington
New Nuclear Project.

Please find below our submission for your review.

By this letter, and pursuant to the CNSC’s Rules of Procedure, CELA request status to participate
as an intervenor in the public hearing and an opportunity to make a 30-minute oral presentation at
the January 2025 hearing.

Sincerely,

CANADIAN ENVIRONMENTAL LAW ASSOCIATION

Son L
Sara Libman
Legal Counsel, CELA
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L INTRODUCTION

Durham Nuclear Awareness (“DNA”) and Slovenian Home Association (“SHA”) together with
the Canadian Environmental Law Association (“CELA”) and the expert review by Dr. M.V.
Ramana,' (herein, “the intervenors”), submit this written report in response to the Canadian
Nuclear Safety Commission’s (“CNSC”) Notice of Public Hearing and Participant Funding dated
June 27, 2024 to review CNSC staff’s and Ontario Power Generation’s (“OPG”) submissions to
the Commission, as well as participate in the hearing process to consider Ontario Power
Generation’s (“OPG”) application for a licence to construct 1 BWRX-300 reactor for its
Darlington New Nuclear Project (“DNNP”).2

In addition to reviewing the documents submitted by CNSC staff and OPG, and the oral
submissions made during Part 1 of the Public Hearing process for this licence application, this
report considers the CNSC's jurisdiction pursuant to the Nuclear Safety and Control Act (“NSCA”),
which requires that in making a licensing decision, the CNSC ensure the adequate protection of
the environment and human health. In meeting this objective, per section 24(4) of the NSCA, the
intervenors’ findings and concerns are itemized below. Our recommendations, including suggested
licence and licence condition revisions are summarized in Appendix A. Our supporting reference
materials are provided in Appendix B.

I1. INTEREST AND EXPERTISE OF THE INTERVENORS

A Durham Nuclear Awareness

Durham Nuclear Awareness (“DNA”) is a citizens’ group with a longstanding interest in the
Darlington Nuclear Generating Station. DNA was first organized in 1986 in the wake of the
Chernobyl disaster and born out of a need for people in Durham Region to come together, learn &
empower themselves.

As a volunteer group of concerned citizens, DNA dedicates themselves to raising public awareness
about nuclear issues facing Durham Region, and fostering greater public involvement in the
nuclear decision-making process. DNA has appeared on numerous occasions before the CNSC
and has a lengthy history arguing for critical public health and safety measures, including improved
emergency planning and baseline health studies, and setting standards for tritium in drinking water.

! M.V. Ramana is the Simons Chair in Disarmament, Global and Human Security and Professor at the School of Public Policy
and Global Affairs, University of British Columbia, Vancouver, Canada.

2 Canadian Nuclear Safety Commission, “Notice of Public Hearing and Participant Funding” June 27, 2024, online:
https://api.cnsc-cesn.gc.ca/dms/digital-medias/2024-H-03-Notice-of-public-hearing-for-OPG-application-to-construct-1-BWRX-
300-reactor-unit.pdf/object
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DNA continues to advocate for upgrades to nuclear emergency plans to ensure the protection of
communities in the event of a nuclear accident.

ii. Slovenian Home Association

Slovenian Home Association (“SHA”) is a non-profit cultural organization dedicated to the
preservation of Slovenian culture language, heritage and identity in Canada. Many Slovenians
reside in the vicinity of the Pickering and Darlington nuclear plants and are concerned about the
proposed plans to expand nuclear power generation within the region, particularly with OPG
proposing novel reactor technology at the Darlington site. Much of these concerns stem from
emergency planning for nuclear accidents.

SHA members are not aware of what to do in case of a nuclear alert from the Province of Ontario.
Some questions posed to SHA by its members include: Should they be prepared to evacuate or
stay at home? Where is their closest evacuation center? How to protect themselves by staying at
home? Despite emergency planning being a heavy concern for its members, SHA not been made
aware of any public information meetings where the details of the actions taken by the citizens, in
case of a nuclear alert, were discussed. SHA would welcome an opportunity to distribute
emergency preparedness instructions to its members and to organize and host a preparedness
workshop on the topic of emergency preparedness.

1il. Canadian Environmental Law Association

CELA is a non-profit, public interest law organization. CELA is funded by Legal Aid Ontario as
a speciality legal clinic to provide equitable access to justice to those otherwise unable to afford
representation for environmental injustices. For nearly 50 years, CELA has used legal tools to
advance the public interest, through advocacy and law reform, in order to increase environmental
protection and safeguard communities across Canada.

CELA has been involved in a number of nuclear facility licensing and regulatory matters before
the CNSC including federal environmental assessments. CELA also maintains an extensive library
of public legal education materials related to Canada’s nuclear sector on its website.?

. Dr. M.V. Ramana

Expert review of this submission was provided by M. V. Ramana, Professor and Simons Chair in
Disarmament, Global and Human Security at the School of Public Policy and Global Affairs
(SPPGA), University of British Columbia. M. V. Ramana has extensive knowledge of small
modular nuclear reactor designs and expertise in analyzing the multiple risks associated with these
and accompanying adverse environmental effects. His research interests are in the broad areas of

3 Canadian Environmental Law Association, online: www.cela.ca
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international security and energy supply, with a particular focus on topics related to nuclear energy
and fissile materials that can be used to make nuclear weapons. He combines technical skills and
interdisciplinary methods to address policy relevant questions related to security and energy issues.

III. BACKGROUND

In December 2021, OPG announced that GE Hitachi Nuclear Energy was selected as the Small
Modular Reactor technology development partner.* After OPG submitted an application for a
licence to construct one BWRX-300 reactor in October 2022, the CNSC held a multi-stage public
consultation process to consider whether the existing Environmental Assessment (“EA”) and Plant
Parameters Envelope (“PPE”) applied to the selected technology. The intervenors participated in
the entire process, providing written submissions in March 2023 and November 2023, and oral
submissions at the public hearing in January 2024, expressing concerns about applying a decade-
old EA decision to such novel technology. Within these submissions intervenors expressed the
position that the BWRX-300 reactor design is ‘fundamentally different’ from the variety of
technologies captured within the Environmental Impact Statement (“EIS”) and PPE approved
under the federal environmental assessment (EA) for this project, and therefore the selected
technology does not fit within the parameters of the EIS or PPE.

Despite these concerns, in April 2024, the Commission determined that the EA for the DNNP is
applicable to the BWRX-300 reactor technology. As a result of that determination, the CNSC is
now assessing OPG’s application for the construction of a Class A nuclear facility.

The scope of this submission’s review builds on our previous submissions associated with the
entirety of the DNNP’s legacy, while focusing on the documents published by OPG and the CNSC
for the licence to construct application, as well as various CNSC REGDOC:s, international nuclear
standards documents, and academic studies regarding nuclear power and small modular reactors.

In reviewing these documents, the intervenors prepare this submission to better assist the CNSC
Commission Members in their assessment of whether or not the licence to construct a BWRX-300

reactor at the DNNP site should be granted.

IV. PRELIMINARY MATTERS & PROCEDURAL CONCERNS

Preserving Public Trust and Transparency in Requests for Confidentiality

On September 5, 2024, the CNSC published a Notice of Request for Confidentiality, inviting the
public to provide comments on four requests for confidentiality submitted by OPG. Comments on

4 OPG, “OPG advances clean energy generation project” Media Release, 2 December 2021, online:
https://www.opg.com/releases/opg-advances-clean-energy-generation-project/
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these requests were due just fifteen days after the notice, on September 20, 2024.5 Between the
four requests for confidentiality, there were over 4000 pages to read through to determine what
information OPG was requesting to have either partially or completely redacted from the public
record.

The intervenors commend the Commission for opening up the process of assessing requests for
confidentiality to allow comments from the public, as opposed to the process occurring in a private
manner between the CNSC and the proponent. Allowing members of the public and intervenors to
assess what documents are potentially being withheld or redacted adds a layer of transparency in
the dissemination of information.

However, the intervenors submit there must be increased notice for public review of these
requests. As mentioned, the requests submitted by OPG were quite substantial in length, covering
numerous documents, assessments, and studies, with many pertaining to safety measures. The
requests for confidentiality were submitted by OPG to the CNSC in July 2024, but the public were
only invited to provide comments in September 2024, reducing the amount of time that the public
could review and comment on these requests.

With the limited timeframe to provide comments, CELA provided a brief submission to the CNSC
on the Confidentiality requests. Emphasizing that one of the powers mandated to the CNSC
through section 21(1)(e) of the Nuclear Safety and. Control Act, the CNSC may, in order to attain
its objects, “disseminate objective scientific, technical and regulatory information to the public
concerning the activities of the Commission and the effects, on the environment or on the health
or safety of persons, of the development, production or use of nuclear energy or the production,
possession or use of a nuclear substance, prescribed equipment or prescribed information,”® CELA
expressed an expectation for transparency and public disclosure to be hallmark in the
Commission’s regulatory process, and its goal of maintaining public trust.’

CELA further submitted that it expected the Commission to stringently scrutinize any requests for
confidentiality and limit it to only matters truly prejudicial to security. After reviewing a number
of publicly available summaries for the documents OPG sought to have protected under
confidentiality, CELA determined that the summaries were not sufficiently transparent for the
public to understand the whole picture of what is being proposed for the DNNP site.

3 CNSC, Notice of Request for Confidentiality, September 5, 2024, online: https:/api.cnsc-cesn. ge.ca/dms/digital-medias/24-H3-
DNNP-Notice-of-Request-for-Confidentiality.pdf/object

6 NSCA at s 21(1)(e)

7 CELA, “Re: OPG’s Request for Confidentiality for OPG’s Application for a licence to construct 1 BWRX-300 reactor for its
Darlington New Nuclear Project (CMD 24-H3)”, Public Comments on the Request for Confidentiality, CMD 24-H3.2, online:
https://api.cnsc-cesn. ge.ca/dms/digital-medias/CMD-24-H3.2.pdf/object at pp 18-20.
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On October 30, 2024, the Commission released a partial decision regarding the Request for
Confidentiality concerning the Ontario Power Generation Inc. application for a license to construct
a BWRX-300 reactor at the Darlington New Nuclear Project Site (DNNP). According to the partial
decision, the following documents will all be protected, with only summaries of the respective
document being disclosed:

- NKO054-REP-00531-10000 — Construction Site Threat and Risk Assessment — New
Nuclear at Darlington R003 (e-Doc 6907558, confidential paper record);

- NKO054-REP-61400-00001 Preliminary Safety Analysis Report (PSAR) Security Annex:
Darlington BWRX-300 Security Assessment RO00 (e-Doc 6907558, confidential paper
record);

- NKO054-REP-01210- 00169, BWRX- 300 Darlington New Nuclear Project (DNNP)
Independent Third-Party Review Report of Preliminary Fire Protection Design (e-Doc
6911109 pages 510-580);

- NKO054-REP-01210- 00163, BWRX-300 Darlington New Nuclear Project (DNNP)
Probabilistic Safety Assessment Summary (e-Doc 6911109 643-802);

- NKO054-REP-01210- 00158, BWRX-300 Darlington New Nuclear Project (DNNP) Hazard
Analysis Results (e-Doc 6911109 pages 804-834);

- NKO054-REP-01210-00191 - BWRX-300 Darlington New Nuclear Project (DNNP) Out of
Core Criticality Safety Analysis Demonstration (R000) (e-Doc 7308572 pages 10211-
10299).8

When reading through the Partial Decision, one of the documents being deemed confidential in its
entirety is the “Independent third-Party Review Report of Preliminary Fire Protection Design”, on
the grounds that “...the document contains information that pertains to nuclear security and
confidential information of a commercial and technical nature that is consistently treated as
confidential.” We acknowledge the importance of protecting nuclear security measures, however
with documents pertaining to safety measures for a proposed reactor—especially one that is novel
technology never before implemented in Canada (or anywhere in the world for that matter), an
entire document should not be withheld from public review. We submit that any elements of a
special report such as this one should be redacted when necessary to protect nuclear security, but
not withheld in its entirety. This ensures public transparency to assist experts in their assessment
of safety measures for proposed nuclear reactors.

The intervenors reiterate CELA’s recommendation that in the interest of effectively
disseminating objective scientific, technical, and regulatory information to the public for this
application for a licence to construct, the Commission should stringently assess these requests with

8 CNSC, Partial Record of Decision, Table 1
9 Ibid.
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a lens of upholding public transparency. Rather than excluding entire documents, redacting content
may be more appropriate, and that technical information, especially information related to safety
and emergency planning, should not be made confidential.

Recommendation 1: The public should be afforded more time to adequately review and comment
on any requests for confidentiality filed by a proponent. This supports judicial fairness and
transparency in the public record for matters before the Commission.

Recommendation 2: In the interest of effectively disseminating objective scientific, technical,
and regulatory information to the public for this application for a licence to construct, the
Commission should stringently assess these requests with a lens of upholding public transparency.
Rather than excluding entire documents, redacting content may be more appropriate, and that
technical information, especially information related to safety and emergency planning, should not
be made confidential.

V. ACTION REQUESTED OF THE COMMISSION

After reviewing the publicly available submissions by CNSC staff and OPG (“the CMDs”), the
intervenors submit that there is too much uncertainty surrounding the BWRX-300 reactor design
for a licence to construct to be granted. Furthermore, there we emphasize there are inadequacies
surrounding the siting of the proposed nuclear facility, the emergency planning measures, and
climate change mitigation and adaptation strategies.

Aligning with our position from our previous submissions to the CNSC that the selected BWRX-
300 reactor technology is ‘fundamentally different’ from the variety of technologies captured
within the original EIS and PPE approved under the federal EA for the Darlington New Nuclear
Project, we submit the risks and uncertainties surrounding the BWRX-300 reactor technology are
too great for the Commission to issue a licence to OPG to construct one BWRX-300 reactor.

Before any developments can be made in the DNNP, there are issues that must be addressed and
resolved by both the CNSC and OPG relating to an absence of discussing proposed nuclear waste
storage facilities, incomplete reactor design, emergency planning shortfalls, site location concerns,
and climate change and environmental concerns.

The intervenors implore the Commission to take the following concerns into consideration when
reviewing OPG’s application, and we recommend that the licence to construct be denied in the
interest of protecting the health and safety of humans and the environment.
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A. Nuclear Waste Storage Facilities

With OPG seeking to construct up to four small modular reactors (“SMRs”) beside Lake Ontario
at the Darlington site, a primary concern for citizens living in close proximity to this site is the
storage of the radioactive waste that would be produced by the reactor(s). In particular, members
of the public are concerned about the placement of dry storage containers near Lake Ontario, as
well as more details about the dry storage container design. During a invitation-only workshop
hosted by OPG on September 18, 2024 to discuss the Licence to Construct application, several
attendees sought clarification and details surrounding the dry storage container design and
placement at the Darlington site.

Attendees were informed that decisions related to the location of interim storage of used fuel for
this project will be made during future licensing phases, i.e., the licence to operate phase, meaning
that the final position of the storage containers in relation to Lake Ontario has not been determined,
nor has a specific spent fuel storage technology been selected. Some general information leaflets
were shared with attendees regarding possible dry storage systems, namely the Orano TN
“Horizontal Dry Storage” system, the Holtec International “HI-STORM FW® Vertical Ventilated
Storage System”, and the NAC International Inc.’s “MAGNASTOR®” system.!?

During Part 1 of the DNNP public hearing, held on October 2, 2024, the record notes that one of
the key concerns of the Mississauga’s of Scugog Island First Nation (“MSIFN”) is the regulatory
process advancing with waste management scoped out of the Licence to Construct application.!!
With MSIFN’s objection highlighted at the hearing, Laura DeCoste, an Acting Senior Policy
Officer on the Indigenous and Stakeholder Relations Division of CNSC staff, noted that: “the
potential waste facility is out of scope for this hearing as construction of a radioactive waste storage
facility is not proposed as part of the application. Should OPG propose the construction of a
radioactive waste storage facility in the future, a separate application and subsequent licensing
decision and consultation activities will be required.”!?

The intervenors also share the objection to the regulatory process advancing with waste
management scoped out of the Licence to Construct application. Based on the statement by Officer
DeCoste at the hearing, because OPG opted to not include the waste storage facilities in their
Licence to Construct application, these facilities are simply not being considered or factored into
CNSC staff’s application assessment until OPG mentions them at some point in a future
application phase.

According to REGDOC-1.1.2, Licence Application Guide: Licence to Construct a Reactor
Facility, “The description of structures that house nuclear material (such as new and spent fuel or

10 See Appendix B for these leaflets.
' CNSC, DNNP Hearing Part 1 Transcript, October 2, 2024, at p 91 [Hearing Transcript].
12 Ibid, p 91-92.
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tritiated light or heavy water) should include the design considerations (for example, applied loads,
codes and standards, analytical tools and material properties), the structural stability, the relative
displacements, and the means of protection against internal and external events that were
considered.”!?

We submit the Licence to Construct application should include a discussion of the design
considerations for storing spent fuel for the DNNP. Including the nuclear waste storage facilities
in the Licence to Construct phase is a logical step to ensure OPG’s plans for constructing all of the
required facilities associated with the BWRX-300 reactor will not be detrimental to the health and
safety of the public and the environment. Because operating the BWRX-300 reactor will
necessarily create radioactive wastes of different kinds, details about how these wastes will be
managed should be included with details about other site elements being constructed. Only then,
can the Commission and members of the public have a holistic view of the risks associated with
building more reactors at the Darlington site.

The intervenors emphasize that the waste from the proposed BWRX-300 facility is different from
other CANDU waste, and therefore there are additional and different risks associated with these.
With this risk in mind, it is crucial that OPG is transparent with the public and the Commission on
how it intends to safely store these different forms of waste and prevent any harm to Lake Ontario
from the Darlington site. Before OPG applies for a Licence to Operate, essential facilities should
be assessed and approved under the Licence to Construct.

We therefore recommend that the Commission refrain from issuing a Licence to Construct until
OPG provides specifics on the siting and design of the dry waste storage facilities associated with
the proposed BWRX-300 technology and these details are shared with the public for their
comment.

We further recommend that the CNSC amend the regulatory process to ensure that the Licence to
Construct phase for Nuclear Facilities encompasses an assessment of the radioactive waste storage
facilities and their placement at a site.

Recommendation 3: The Commission must refrain from issuing a Licence to Construct until OPG
provides specifics on the siting and design of the dry waste storage facilities associated with the
proposed BWRX-300 technology.

13 CNSC, REGDOC-1.1.2, Licence Application Guide: Licence to Construct a Reactor Facility, version 2 (October 2022), online:
https://api.cnsc-cesn.gc.ca/dms/digital-medias/REGDOC-

1_1 2 Licence Application Guide Guide_to_Construct A_Reactor_Facility Version 2.pdf/object at section 4.5.5:
Structure Design, p 37.
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Recommendation 4: The CNSC should amend the regulatory process to ensure that the Licence
to Construct phase for Nuclear Facilities encompasses an assessment of the radioactive waste
storage facilities and their placement at a site.

B. The BWRX-300 Design is Incomplete

The design of the BWRX-300 reactor as submitted to CNSC is incomplete and various aspects of
the design that are relevant to evaluate the safety of the reactor do not appear to be ready. The
incompleteness of the design is explicitly acknowledged by both CNSC staff and by OPG in
CMD24-H3-1. On page 51 of the document, CNSC staff are reported to have let OPG know that
“the PSA submission does not include uncertainty, sensitivity, and importance analyses”. In
response, OPG reportedly indicated that “the PSAs are iterative in nature and will evolve as the
design progresses, and that the final design PSAs will include the uncertainty, sensitivity, and
importance analyses”.

The first comment by CNSC staff indicates that the OPG submission was incomplete and its
probabilistic safety assessment does not take into account the inevitable uncertainties in any
project, especially one involving a nuclear reactor design that has never been built or operated
anywhere in the world. OPG’s response is an admission of not just the incompleteness of the design
but also that it had not carried out the full safety assessment of even the tentative design that is
under consideration under this submission. CELA submits that without any assessment of
uncertainty, the reliability of the initial PSA results is questionable, and that it is not possible to
know how these results might change when the design is updated. As a result, CELA submits that
any approval to construct would be premature and OPG’s proposal should only be considered
when the design has been finalized.

Further, on page 51 of CMD24-H3-1, CNSC staff “also note that OPG is using modified
importance measures for the identification of risk-significant Safety Class 2 and 3 SSCs. This is
an approach that differs from current practice and is currently under review by CNSC staff”. In
other words, OPG’s approach to demonstrating safety is not even a standard one and its reliability
was not established as of when the document was prepared.

In addition to questions about the safety of the reactor if and when it is constructed and operated,
the incompleteness of the design also raises the possibility of problems during construction. This
danger was clearly demonstrated during the construction of the AP1000 reactor in the United
States. For background, it may be remembered that Westinghouse submitted the AP1000 design
to the U. S. Nuclear Regulatory Commission for review in March 2002, and this design was built
on the basis of the earlier experience of the AP600 that was certified in 1999.'* The 2002

14 United States Nuclear Regulatory Commission, “NRC Proposed to Certify Westinghouse Electric Company’s AP600 Reactor
Design” (May 14, 1999), online: https://www.nrc.gov/reading-rm/doc-collections/news/1999/99-100.html
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application referred to the experience with the AP600.!5 The initial application from Westinghouse
submitted in 2002 was approved in September 2004, but then Westinghouse revised its design,
and NRC published a revised safety evaluation in December 2005.1® Westinghouse revised its
design again and this new design was certified in September 2011.!7 Despite the long review
process the AP1000 went through before construction started in South Carolina (V. C. Summer
plant) and Georgia (Vogtle plant), Westinghouse made “several thousand” technical and design
changes during the construction of the plant.!® This led to major delays in construction and the
eventual cancellation of the V.C. Summer project after over 9 billion USD was spent on it.!?

CELA submits that approving projects, especially ones that start being constructed, is inefficient.
Changes to the design will require the regulator to work through the safety implications of these
changes and approve, or not, these changes. It is therefore important that an incomplete design not
be approved for construction.

Recommendation 5: The CNSC should not approve an application featuring an incomplete design
and should require OPG to submit a new application based on a finalized design and a complete
probabilistic safety assessment of this design, using standard importance measures.

C. The Reactor’s Shutdown Systems Are Not Separate

The BWRX-300 design does not have two separate shutdown systems and this makes it harder to
ensure that the reactor will be shut down under all circumstances. CELA has emphasized this
concern in earlier submissions t00,2° but OPG has evidently not addressed this problem so far.

15 United States Nuclear Regulatory Commission, “Final Safety Evaluation Report Related to Certification of the AP1000
Standard Design (NUREG-1793)”, Introduction and Chapter 1 (September 2004), online: https:/www.nrc.gov/reading-rm/doc-
collections/nuregs/staff/sr1793/initial/chapterl.pdf

16 United States Nuclear Regulatory Commission, “Final Safety Evaluation Report Related to Certification of the AP1000
Standard Design (NUREG-1793, Supplement 1)”” (December 2005), online: https://www.nrc.gov/reading-rm/doc-
collections/nuregs/staff/sr1793/supl/index.html

17 United States Nuclear Regulatory Commission, “Final Safety Evaluation Report Related to Certification of the AP1000
Standard Design: Cover through Chapter 8 (NUREG-1793, Supplement 2, Volume 1)” (September 2011), online:
https://www.nrc.gov/reading-rm/doc-collections/nuregs/staft/sr1793/sup2/v1/index.html

18 Hals, Tom, and Emily Flitter. “How Two Cutting Edge U.S. Nuclear Projects Bankrupted Westinghouse.” Reuters, May 2,
2017. https://www.reuters.com/article/us-toshiba-accounting-westinghouse-nucle-idUSKBN17Y0CQ.

19 Lacy, Akela. “South Carolina Spent $9 Billion to Dig a Hole in the Ground and Then Fill It Back In.” The Intercept, February
6, 2019. https://theintercept.com/2019/02/06/south-caroline-green-new-deal-south-carolina-nuclear-energy/.

20 Durham Nuclear Awareness, Slovenian Home Association and Canadian Environmental Law Association, “Comments on
Ontario Power Generations’ Review of the Environmental Impact Statement and Plant Parameter Envelope for the Darlington
New Nuclear Project in the Context of the Proposed BWRX-300 Reactor”, March 20, 2023 at p. 11; Durham Nuclear Awareness,
Slovenian Home Association and the Canadian Environmental Law Association, “Comments on the applicability of the
Darlington New Nuclear Project’s environmental assessment and plant parameter envelope to Ontario Power Generation’s
selected BWRX-300 reactor technology”, November 17, 2023, CMD 24-H2.8, online: https://api.cnsc-ccsn.gc.ca/dms/digital-
medias/CMD24-H2-8.pdf/object at p 10.
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The BWRX-300 design uses a hydraulic drive-in system and a fast motor run-in of the control rods
as its shutdown systems. But as CNSC staff have observed, on page 51 of CMD24-H3-1, these
cannot be “considered as truly independent since they share the only credited negative reactivity
insertion devices”. Later in the page CNSC staff explain the significance of this lack of

independence by referring to the potential for unacceptable consequences in the event of “a
complete failure-to-insert of all control rods”.

This problem was observed in the case of some VVER reactors, where control rods have failed to
get inserted even when there was a shutdown attempt of the reactor. This happened at both the
Temelin 1 reactor and even more dramatically in the Kozloduy 5 reactor.?!

A further concern about the safety of the BWRX-300 design is explained on page 98, and this has
to with “the reliability and RIV response times” with RIV referring to Reactor Isolation Valves.
This problem exacerbates the concern about lack of truly independent shutdown systems.

CELA submits that these safety lacunae and concerns should be addressed before construction is
approved.

Recommendation 6: The CNSC should not approve a design without two truly independent
shutdown systems.

D. Site Location

Over the entirety of the Darlington New Nuclear Project’s timeline, CELA has expressed concerns
surrounding the site location of this project. For instance, in CELA’s 2011 submission to the Joint
Review Panel discussing the EA and OPG’s Application for a Licence to Prepare a Site, CELA
cited, inter alia, concerns about population growth and emergency planning, proximity to other
reactors, and increased accident risks, to argue why siting a new nuclear reactor(s) at the
Darlington site would be inappropriate from a safety standpoint.?? Over a decade later, these
concerns persist, with the support of updated population growth and emergency planning
information.

For the reasons outlined below, the intervenors submit that OPG’s Licence to Construct application
fails to show the site’s suitability for the construction of a new small modular reactor, as the site
location poses a threat to the health and safety of the public and the environment.

2l Kastchiev, Georgui, Wolfgang Kromp, Stephan Kurth, David Lochbaum, Ed Lyman, Michael Sailer, and Mycle Schneider.
“Residual Risk: An Account of Events in Nuclear Power Plants Since the Chernobyl Accident in 1986.” Brussels: The
Greens/European Free Alliance, 2007.

22 CELA, “Final Comments of the Canadian Environmental Law Association”, CEAR No.07-05-29525, May 2011, at p 12-21.
[CELA’s 2011 JRP and LPS Comments]
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1. Siting is Adjacent to Existing Buildings

The intervenors reiterate that the NSCA requires the CNSC to limit risk to Canadian society, and
the existence of the aging Darlington Nuclear Generation (“DNGS”) reactors on the site make this
selected site unsuitable for this project. Any consequences and risks from accidents would be
magnified by their proximity to multiple sources of material which can achieve critical chain
reactions, both in reactor cores and in used fuel storage.

Our concerns surrounding the approach to storing radioactive waste that would be produced by the
BWRX-300 reactor are further compounded by the risks associated with DNGS and its own wet
and dry storage facilities for radioactive waste. We note that having a clear understanding of all
the facilities required for the DNNP is essential in the safety assessment for this project, as it helps
establish what elements of the DNNP would be heavily impacted by any number of risks associated
with the aging facilities of DNGS. Serious damage to one facility not only poses a risk for that
facility, but also poses a risk to a neighbouring reactor facility simply due to proximity.?

We have previously expressed concerns to the Commission about the issue of multi-unit accidents
leading to a potential radiological release to the environment. During our assessment of whether
the EA and PPE were applicable to the selected technology (which we submit that they are not
applicable), we made the recommendation that “for a more fulsome safety analysis, the risk of
accidents involving the existing nuclear reactors at the Darlington site should be considered as an
external hazard. Without a careful assessment of how the BWRX-300 reactor might interact with
the existing reactors at the Darlington site in an emergency situation, the DNNP EA cannot be
presumed to apply to the BWRX-300 reactor design.”?*

When reading through OPG’s “Application for a Licence to Construct a Reactor Facility”, as well
as the written submission prepared by OPG for the hearing (CMD 24-H3.1), there does not appear
to be a discussion of DNGS being considered as external hazards. As a result, our previous
recommendation that would ensure there is a more fulsome safety analysis remains unresolved by
OPG and CNSC staff. With numerous documents being deemed as confidential, the public are not
given the opportunity to scrutinize the degree in which OPG weighed the risk of severe accidents
and multi-unit/multi-facility accidents involving the existing reactors at the Darlington site. The
intervenors seek clarification on how DNGS fits within the safety analysis for this project.

According to the CNSC staff written submission (CMD 24-H3), “OPG stated that the hazard
analysis screening process, and the associated PSAs, will continue to evolve as the BWRX-300

23 Ibid at p.16.

24 Durham Nuclear Awareness, Slovenian Home Association and the Canadian Environmental Law Association, “Comments on
the applicability of the Darlington New Nuclear Project’s environmental assessment and plant parameter envelope to Ontario
Power Generation’s selected BWRX-300 reactor technology”, November 17, 2023, CMD 24-H2.8, online: https://api.cnsc-
ccsn.ge.ca/dms/digital-medias/CMD24-H2-8.pdf/object at p 14.
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design progresses and procedures continue to be developed. Any consequential changes to the
safety analyses will be provided to CNSC staff on a routine basis for review and compiled into the
facility’s Safety Analysis Report.”?> The intervenors submit that the hazard analysis for the
BWRX-300 needs to be updated to fully consider and address the severe risk of a multi-unit or
multi-facility accident involving the DNGS. Without a consideration of the existing, aging nuclear
reactors on the site, the safety analysis for this project is incomplete.

1i. IAEA Guidance on Siting

According to the International Atomic Energy Agency (“IAEA”), population density and
population characteristics should be important considerations in decisions about siting nuclear
power plants and emergency planning. In 2016, CELA, DNA, and Greenpeace Canada jointly
submitted an application for review to the Ministry of Municipal Affairs and Housing under the
Environmental Bill of Rights to review their current acts, regulations and policies, and create new
acts, regulations and policies, to restrict land use and population growth around nuclear power
plants.?¢

In the application, we determined that Ontario was not complying with IAEA standards and instead
encouraged population growth in locations near nuclear power plants. Nearly a decade later, the
intervenors emphasize that this is still the case, and that continuing to use the Darlington site as
the prospective location to construct up to four BWRX-300 reactors is not in compliance with the
IAEA guidelines for siting nuclear facilities.

The IAEA’s safety standard for Dispersion of Radioactive Material in Air and Water and
Consideration of Population Distribution in Site Evaluation for Nuclear Power Plants states:

The presence of large populations in the region or the proximity of a city to the nuclear
power plant site may diminish the effectiveness and viability of an emergency plan.?’

The IAEA standard requires study of the regional population near the site of a nuclear power plant
to evaluate the potential radiological impacts of normal radioactive discharges and accidental
releases, and to assist in the demonstration of the feasibility of emergency response plans.?®

25 CNSC, “ A New Licence: Ontario Power Generation, Inc. (OPG) Application for a Licence to Construct a BWRX-300 Reactor
at the Darlington New Nuclear Project Site (DNNP)”, June 28, 2024 (CMD 24-H3) at p 47.

26 CELA, DNA, Greenpeace Canada, “Application for Review to the Ministry of Municipal Affairs and Housing”, September 26,
2016.

27 International Atomic Energy Association, Safety Standard for Dispersion of Radioactive Material in Air and Water and
Consideration of Population Distribution in Site Evaluation for Nuclear Power Plants, Safety Guide No. NS-G-3.2, March 2002, s
6.4, p 28 [“IAEA Safety Standard for Dispersion of Radioactive Material”]

28 Ibid, s 5.1,p 25
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Section 5.3 provides that emergency plans must account for the characteristics of the population
around the site:

The external zone includes an area immediately surrounding the site of a nuclear power
plant in which population distribution, population density, population growth rate,
industrial activity, and land and water uses are considered in relation to the feasibility of
implementing emergency measures.?’

There should be no adverse site conditions which could hinder sheltering or evacuation of the
population.®® The Safety Guide identified factors that may diminish the effectiveness and viability
of emergency plans, including population density and distribution in the region, distance of the
site from population centres and special groups of the population who are difficult to evacuate or
shelter.®! Site related factors must be reviewed periodically.?

Section 4.6 of the IAEA’s safety standard for Site Evaluation for Nuclear Installations sets out the
following aspects that shall be addressed at an early stage of the site evaluation when assessing the
suitability of a site:

(a) The effects of natural and human induced external events occurring in the region that
might affect the site;

(b) The characteristics of the site and its environment that could influence the transfer of
radioactive material released from the nuclear installation to people and to the
environment;

(c) The population density, population distribution and other characteristics of the external
zone, in so far as these could affect the feasibility of planning effective emergency response
actions [9], and the need to evaluate the risk to individuals and to the population.*

If one or more of these considerations indicate that the site is unacceptable and the deficiencies
cannot be compensated for by a means of a combination of measures for site protection, design
features of the nuclear installation and administrative procedures, then the site shall be deemed
unsuitable for nuclear installation.*

2 Ibid, s 5.3 p 25

30 Ibid, s 6.1,p 27

31 Ibid, ss 6.3 and 6.4, pp 27-28

32 Ibid, s 6.7, p 28

33 International Atomic Energy Agency, Site Evaluation for Nuclear Installations, IAEA Safety Standards Series No. SSR-1,

IAEA, Vienna (2019), 4.6, p 9 (“IAEA Safety Standard for Site Evaluation™)
34 Ibid, s4.7,p 8
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Requirement 26 within the Site Evaluation for Nuclear Installations safety standard is concerned
with population distribution and public exposure. This requirement highlights Ontario’s
responsibility to monitor demographic conditions around a nuclear installation over its lifetime .
Population density near the nuclear plant is to be closely monitored, with particular attention to
densely populated areas and residential centres in the region, and to residential institutions such as
schools, hospitals and prisons.3®

The intervenors submit that there has been considerable population growth and urban development
in the region surrounding the selected site, and the population density would negatively affect the
feasibility of planning effective emergency response actions, indicating that this site is not suitable
for the construction of a new nuclear facility. The intervenors submit there must be a reassessment
of the suitability of this site in accordance with the safety standards set out by the IAEA.

1.  Accident Planning Zones are Insufficient

The intervenors reiterate their concerns expressed in previous submissions before the Commission
that accident planning zones are insufficient for such a concentration of nuclear facilities in such
a high population area. In March 2023, we expressed the need to revisit and expand the emergency
planning zone around the site, explaining that as the aftermath of Fukushima revealed, planning to
evacuate people based on concentric circles ranging from a radii of 5-30 km is too rigid and
inadequate for protecting the public during a serious nuclear disaster.’” The intervenors submitted
that OPG must provide more information on how emergency planning for BWRX-300 deployment
will encompass a larger range of the population in the event of a severe nuclear incident.*®

When reviewing the most recent OPG’s submissions for this application, there is very little
mention of expanding the emergency planning zone to accommodate the population growth and
urban development. In the contrary, OPG’s Application for aa Licence to Construct briefly states:
“As a result of that increased safety as well as simplicity of design, the BWRX- 300 can have a
much smaller emergency planning zone (EPZ),”° completely disregarding the increased risk of
siting multiple nuclear reactors in the same area, surrounded by rapid population growth and
increasingly dense urban development.

35 Ibid, ss 6.8-6.10, p 27

36 Ibid, s 4.11, pp 19-20

37 Lessons from Fukushima, by Greenpeace (February 2012), online (pdf): https://www.greenpeace.org/usa/research/lessons-
from-fukushima/, at 18 [Greenpeace].

3% Durham Nuclear Awareness, Slovenian Home Association and Canadian Environmental Law Association, “Comments on
Ontario Power Generations’ Review of the Environmental Impact Statement and Plant Parameter Envelope for the Darlington
New Nuclear Project in the Context of the Proposed BWRX-300 Reactor”, March 20, 2023, at p 24 [“March 2023 intervenor
submission”]

39 OPG, Darlington New Nuclear Project: Application for a Licence to Construct a Reactor Facility, October 2022, p 4
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As a result, the intervenor once again recommend that the Commission require OPG to provide
more information on how emergency planning for BWRX-300 deployment will encompass a
larger range of the population in the event of a severe nuclear incident.

Recommendation 7: The intervenors seek clarification on how the DNGS fits within the safety
analysis for this project.

Recommendation 8: The hazard analysis for the BWRX-300 needs to be updated to consider and
address the severe risk of a multi-unit or multi-facility accident involving the DNGS. Without a
consideration of the existing, aging nuclear reactors on the site, the safety analysis for this project
is incomplete.

Recommendation 9: There must be a reassessment of the suitability of this site in accordance
with the safety standards set out by the IAEA.

Recommendation 10: The Commission should require OPG to provide more information on how
emergency planning for BWRX-300 deployment will encompass a larger range of the population
in the event of a severe nuclear incident.

E. Emergency Planning

With this reactor being proposed for an unsuitable site for the aforementioned reasons, there are
further details surrounding emergency planning that need to be resolved before this project can be
granted a licence to construct. The members of DNA and SHA generally reside within close range
of the Darlington site, and as a result, adequate emergency planning, and transparency with the
public on nuclear safety are paramount issues.

1.  Expanding KI pill Distribution

The intervenors submit that the distribution of potassium iodide pills (“KI pills”) are an important
element of emergency preparedness for all nuclear power generating sites, and that while most of
the focus of this licensing application revolves around the design and construction plans for this
project, it is crucial that the Commission ensures there are adequate emergency planning measures
linked with this project.

As an active member of the advisory group to the KI Pill Working Group, CELA submits that the
distribution of KI pills is currently inadequate. While operators and regulators have spent years
working on understanding the current framework for storing and distributing potassium iodide, the
critical work has not begun to further distribute KI pills to residents living beyond the current 10
km pre-distribution area.
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The DNNP is proposing to add up to four nuclear reactors to a site that has aging nuclear generating
units already in operation. With the growth in population within the GTA, robust emergency
preparedness is key as Ontario seeks to expand nuclear power generation in the most densely
populated region in the province. The intervenors recommend expanding the delivery of KI pills
to a pre-distribution area of 50 km, rather than the current 10 km pre-distribution area. This
measure is especially critical for vulnerable populations, such as children.

1i.  The Need for Expanding Detailed Evacuation Planning

In addition to KI pill distribution, an essential element of effective emergency preparedness is
implementing a robust, detailed evacuation plan. The issues of land use planning and site
suitability mentioned above have a direct correlation with effective emergency preparedness—a
central factor in the CNSC fulfilling its obligations to limit harm to Canadian society. The
intervenors have repeatedly expressed concerns about the emergency planning measures for this
project.

Effective emergency planning needs to factor in population growth—including in the Ingestion
Planning Zone and not just the 10-km radius of a nuclear power site. In the intervenor’s March
2023 submission, the intervenors noted that the Darlington Evacuation Time Estimate relies on the
2016 National Census Data with per-decade population projections out to 2088. OPG was to issue
an updated Darlington Site Evacuation Time Estimate in the first quarter of 2023, that was to be
based on 2021 national census data; the estimate was also to subsequently be shared with
stakeholders.*

This updated information was not available during the commenting period that ended in March
2023, and nor was this information discussed in either CMD submitted by OPG and CNSC staff
in September 2023 for the intervenor’s submission assessing the applicability of the EA and PPE
to the selected technology. The intervenors reiterate that with the proposed BWRX-300 reactors
projected to in operations in 2025, updated population projections are essential in determining
whether OPG’s emergency plans are adequate and Site Evacuation Time Estimates are accurate.

According to the CNSC staff CMD for the application for a Licence to Construct:

OPG also has a memorandum of understanding with the Province of Ontario’s Emergency
Management Ontario (EMO) to revise the Provincial Nuclear Emergency Response Plan
(PNERP) [R2.9-3] prior to ‘fuel-in” commissioning activities. This will include a revised
Darlington Implementing Plan, or a separate Implementing Plan specific for the DNNP. This
Implementing Plan is intended to specify the emergency planning zones for the DNNP, and

40 Ontario Power Generation Inc. Darlington New Nuclear Project: BWRX-300 Preliminary Safety Analysis Report, by Ontario
Power Generation, Revision 0 (2022) at page 2-172.
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OPG will be required to perform a revised evacuation time estimate study. OPG will be
required to have this information available should this project proceed to the LTO stage.*!

The intervenors are disappointed that this project is undergoing yet another phase without having
an updated evacuation time estimate study available for the public to review. Having the PNERP
updated is important for emergency planning, and it is needed to produce accurate emergency
plans for the DNNP. The intervenors submit that waiting until OPG decides to proceed to the
Licence to Operate stage before a revised evacuation time estimate study is required not
acceptable. We further submit that before a Licence to Construct can be issued for this project, at
minimum, the updated Darlington Site Evacuation Time Estimate and emergency planning models
based on the 2021 Census data must be made available to the Commissioners and the Intervenors,
and explicitly considered during the hearing in January 2025.

We recommend that any decision about the Licence to Construct is delayed until after the PNERP
is updated, as to ensure the most current information is available to develop accurate and detailed

evacuation planning measures.

1.  More Comprehensive Public Education on Emergency Response is Required

As the intervenors have highlighted during various stages of this project, public awareness is a key
factor in effective emergency planning, yet most citizens in the Greater Toronto Area are not aware
that they live within the Ingestion Planning Zone—extending 50 km from nuclear facilities—of
not one but two very large nuclear generating stations each with multiple existing large units. Even
fewer are aware of the SMRs developments proposed in Durham Region.

With the lack of public awareness surrounding nuclear safety and emergency preparedness, groups
such as CELA, DNA, and SHA find themselves trying to fill the gaps in public education on the
subject matter: “according to a poll conducted in 2018, 54 percent of respondents were unaware
of any emergency response plans in case of a nuclear accident, a clear indication of the need for
stronger awareness efforts.”? In an attempt to inform citizens living in a nuclear host community,
CELA organized a one-hour information webinar with DNA, Northwatch, and Safecast on April
23, 2024, informing attendees about ways they can become more engaged in nuclear issues
impacting their families and communities.*

41 CMD 24-H3, pp 137-138, emphasis added.

42 Masahda Lochan-Aristide, “Blog: Neighbour of a Nuclear Plant — What Residents of Durham Region Should Know About
Nuclear Energy” CELA (April 17, 2024), online: https://cela.ca/blog-neighbours-of-a-nuclear-plant-what-residents-of-durham-
region-should-know-about-nuclear-energy/

43 CELA, “Neighbours of a Nuclear Plant: An Information Session for Durham Residents” (April 23, 2024), webinar, online:
https://cela.ca/webinar-neighbours-of-a-nuclear-plant-an-information-session-for-durham-residents/
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The intervenors submit that to ensure there is effective nuclear safety awareness and emergency
preparedness in the region surrounding the DNNP, more comprehensive public education on
emergency response is required. The intervenors recommend that the CNSC and OPG collaborate
with community groups and intervenors to develop a strategy to better inform the public on what
to do in case of emergency.

Recommendation 11: The CNSC should consider expanding the delivery of KI pills to a pre-
distribution area of 50 km, rather than the current 10 km pre-distribution area.

Recommendation 12: Before a Licence to Construct can be issued for this project, at minimum,
the updated Darlington Site Evacuation Time Estimate and emergency planning models based on
the 2021 Census data must be made available to the Commissioners and the Intervenors, and
explicitly considered during the hearing in January, 2025.

Recommendation 13: Any decision to issue a Licence to Construct for this project should be
delayed until after the PNERP is updated, as to ensure the most current information is available to
develop accurate and detailed evacuation planning measures.

Recommendation 14: To ensure there is effective nuclear safety awareness and emergency
preparedness in the region surrounding the DNNP, more comprehensive public education on
emergency response is required. The CNSC and OPG should collaborate with community groups
and intervenors to develop a strategy to better inform the public on what to do in case of
emergency.

F. “Beyond Design Basis” Accidents

With the design of the BWRX-300 reactor not being finalized, and CNSC staff making note
throughout their CMD that more details or information is required to support OPG’s
determinations on various safety measures, the intervenors are skeptical as to whether the
assessment of “beyond design basis” accidents is sufficiently robust and note that the likelihood
of severe offsite accidents may well be much higher than their stated “one in a million operating
years.”

Recommendation 15: The intervenors would like clarification and in depth evidence as to whether
OPG’s assessment of “beyond design basis” accidents is sufficiently robust and note that the
likelihood of severe offsite accidents may well be much higher than their stated “one in a million
operating years.”
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G. Climate Change Mitigation and Adaptation

During Part 1 of this public hearing, David Tyndall, the Vice President of New Nuclear
Engineering of OPG, discussed OPG’s assessments of extreme weather events for climate change
adaptation, making the bold statement that OPG “concluded that there are no nuclear safety
impacts as a result of climate change, given the way that the plant has been designed.”**

As the intervenors have pointed out in previous submissions, the impact of climate change and
extreme weather events need not be just through any “influence” on “physical structures or systems
of the DNNP”. Such events could also affect the institutional response to any unusual events at the
nuclear plant during such an extreme event for a variety of reasons. For example, it might be
difficult for plant personnel to reach the site because roads around the plant are flooded or because
trees might have fallen and blocked roads. This might prevent specialists or even replacement
workers from reaching the site. Lake levels may vary widely in various climate scenarios, and the
risk to safe operations from seiches must be evaluated.

Therefore, we disagree with the statement that there are no nuclear safety impacts as a result of
climate change, as extreme weather events and other impacts of climate change may not
necessarily touch the reactor’s operations directly. We submit that it is necessary to carefully study
how severe weather events and other climate change related physical impacts will affect the
capacity of OPG and plant operators to respond to unusual events or accident precursors and to
evaluate climate risks on the proposed plant in this specific location and with the current context
of other facilities on the site, before concluding that the proposed project fits within the PPE of the
prior EA.

Recommendation 16: The application from OPG should not be approved until it is accompanied
by a carefully conducted study on how severe weather events and other climate change related
physical impacts will affect the capacity of OPG and plant operators to respond to unusual events
or accident precursors and to evaluate climate risks on the proposed plant in this specific location
and with the current context of other facilities on the site.

V. CONCLUSION

For the foregoing reasons provided in this intervention, DNA, SHA, and CELA submit the
uncertainties in the technology’s design and the inappropriate siting of this project bring cause for
concern that allowing this project to proceed would bring unreasonable risk to the health and safety
of the public and the environment, and therefore recommend the CNSC issue an order:

(1) Granting Durham Nuclear Awareness, Slovenian Home Association, and the Canadian
Environmental Law Association the status of intervenor;

44 Hearing Transcript, p 181
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(2) Granting Durham Nuclear Awareness, Slovenian Home Association, and the Canadian
Environmental Law Association the opportunity to make an oral presentation at the January
2024 public hearing;

(3) Making a determination that a licence to construct should not be granted to OPG on the
grounds that allowing OPG to commence construction of a BWRX-300 reactor while there
are many uncertainties surrounding the reactor design, issues with the siting of this reactor,
and emergency planning shortfalls would pose aa risk to the health and safety of the public
and the environment;

(4) In the alternative, before a licence to construct can be granted, OPG must provide specifics
on the siting and design of the dry waste storage facilities associated with the proposed
BWRX-300 technology.

Sincerely,

On behalf of

CANADIAN ENVIRONMENTAL LAW ASSOCIATION
DURHAM NUCLEAR AWARENESS

SLOVENIAN HOME ASSOCIATION

e Libman

Sara Libman, Legal Counsel
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APPENDIX A - SUMMARY OF RECOMMENDATIONS

Recommendation 1: The public should be afforded more time to adequately review and comment
on any requests for confidentiality filed by a proponent. This supports judicial fairness and
transparency in the public record for matters before the Commission.

Recommendation 2: In the interest of effectively disseminating objective scientific, technical,
and regulatory information to the public for this application for a licence to construct, the
Commission should stringently assess these requests with a lens of upholding public transparency.
Rather than excluding entire documents, redacting content may be more appropriate, and that
technical information, especially information related to safety and emergency planning, should not
be made confidential.

Recommendation 3: The Commission must refrain from issuing a Licence to Construct until OPG
provides specifics on the siting and design of the dry waste storage facilities associated with the
proposed BWRX-300 technology.

Recommendation 4: The CNSC should amend the regulatory process to ensure that the Licence
to Construct phase for Nuclear Facilities encompasses an assessment of the radioactive waste
storage facilities and their placement at a site.

Recommendation 5: The CNSC should not approve an application featuring an incomplete design
and should require OPG to submit a new application based on a finalized design and a complete
probabilistic safety assessment of this design, using standard importance measures.

Recommendation 6: The CNSC should not approve a design without two truly independent
shutdown systems.

Recommendation 7: The intervenors seek clarification on how the DNGS fits within the safety
analysis for this project.

Recommendation 8: The hazard analysis for the BWRX-300 needs to be updated to consider and
address the severe risk of a multi-unit or multi-facility accident involving the DNGS. Without a
consideration of the existing, aging nuclear reactors on the site, the safety analysis for this project
is incomplete.

Recommendation 9: There must be a reassessment of the suitability of this site in accordance
with the safety standards set out by the IAEA.
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Recommendation 10: The Commission should require OPG to provide more information on how
emergency planning for BWRX-300 deployment will encompass a larger range of the population
in the event of a severe nuclear incident.

Recommendation 11: The CNSC should consider expanding the delivery of KI pills to a pre-
distribution area of 50 km, rather than the current 10 km pre-distribution area.

Recommendation 12: Before a Licence to Construct can be issued for this project, at minimum,
the updated Darlington Site Evacuation Time Estimate and emergency planning models based on
the 2021 Census data must be made available to the Commissioners and the Intervenors, and
explicitly considered during the hearing in January, 2025.

Recommendation 13: Any decision to issue a Licence to Construct for this project should be
delayed until after the PNERP is updated, as to ensure the most current information is available to
develop accurate and detailed evacuation planning measures.

Recommendation 14: To ensure there is effective nuclear safety awareness and emergency
preparedness in the region surrounding the DNNP, more comprehensive public education on
emergency response is required. The CNSC and OPG should collaborate with community groups
and intervenors to develop a strategy to better inform the public on what to do in case of
emergency.

Recommendation 15: The intervenors would like clarification and in depth evidence as to whether
OPG’s assessment of “beyond design basis” accidents is sufficiently robust and note that the
likelihood of severe offsite accidents may well be much higher than their stated “one in a million
operating years.”

Recommendation 16: The application from OPG should not be approved until it is accompanied
by a carefully conducted study on how severe weather events and other climate change related
physical impacts will affect the capacity of OPG and plant operators to respond to unusual events
or accident precursors and to evaluate climate risks on the proposed plant in this specific location
and with the current context of other facilities on the site.
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Reduced risk by using horizontal-
to-horizontal transfer process

Easy accessibility allows for
100% inspection of stored canister
surface and module

EOS® HSM - Higher heat
rejection capabilities (50kW)
than the HSM-H or HS,

and designed for seismic
accelerations of 0.45 g
horizontal and

0.33 g vertical.

Cutaway of canister inside Horizontal Storage Matrix® HSM (HSM-MX)

Module (HSM) after placement - A dual-level system that addresses space
constraints, aging management concerns, dose
Options for your specific needs: rates, site excavation costs, and Beyond Design

Basis events.
HSM-H - Enhanced shielding performance,
increased heat rejection capabilities (40.8 kW),
and enhanced ruggedness for resisting acts
of sabotage.

HSM-HS - A high seismic version of HSM-H,
designed for sites with 1.0 g horizontal and
1.0 g vertical seismic accelerations.

IDEAL FOR...
...any facility requiring a safe, stable, simple
Independent Spent Fuel Storage Installation

Loading of(HSM-MX, which reduces your ISFSI
footprint as much as 45 percent

Orano TN



Orano TN DRY STORAGE SYSTEMS

The configuration of the NUHOMS Matrix module

Highest Shielding

The self-shielding features of the HSM array
results in dose rates that are lower by a factor
of 5 or more compared to competing vertical
systems. For example, to meet the NRC site
boundary annual dose limit of 25 mrem, the
EOS system estimates 1,150 ft, whereas the
competing systems require 1,560 ft, or greater.

Dry Shielded Canisters

NUHOMSE® canisters are constructed using

alloy steel, aluminum, and metal matrix
composite (MMC) plates. Geometric spacing,
fixed neutron absorbers, and soluble boron (for
PWR) are used to maintain criticality control for
enrichments up to 5.0% 23°U. The canister shells
can be fabricated from three different types of
stainless steel to account for varying corrosive
environments.

Rocco Catanzarite
VP Sales & Marketing
Orano TN

7160 Riverwood Drive, Suite 200
Columbia, MD 21046 USA

+1 (410) 910 6915
rocco.catazarite@orano.group

www.orano.group/usa

Earthquake Resistant

Orano’s NUHOMS system has successfully
withstood significant earthquakes. Its low
profile, array structure, and horizontal position
ensure stability. The NUHOMS system is the
highest seismically qualified dry fuel storage
system in the world.

Flooding and Tornado Risks

Orano’s NUHOMS system has safely operated
through tornado events. Our impact design
analysis criteria examples include withstanding
the impacts of a 275 b steel pipe traveling more
than 105 mph, a 275 b armor-piercing artillery
shell at 125 mph, and a 4,000 lb. automobile
traveling more than 133 mph (equivalent to a
full-size pickup truck).

Even when submerged, Orano’s
robust NUHOMS dry storage system
is designed to maintain its secure
storage, stability, and cooling. Watch
video simulation.

Accessible and Retrievable

NUHOMS canisters are easy to retrieve and
move due to their stable horizontal orientation.
This allows for lower doses during the fuel
loading process, as it takes less time to move
the canister, and makes it easy to retrieve to
transport off site.

[m] 3l
T

Watch a complete
inspection of the NUHOMS
module and canister. -

NUHOMS® , Matrix® and EOS® are registered trademarks of TN Americas LLC (Orano TN). The data and information contained
herein are provided solely for illustration and informational purposes and create no legal obligations by Orano TN. None of the
information or data is intended by Orano TN to be a representation or a warranty of any kind, expressed or implied, and Orano TN
assumes no liability for the use of or reliance on any information or data disclosed in this document. ©2024. All rights reserved.


https://www.youtube.com/watch?v=EF9B8NotKAw
https://www.youtube.com/watch?v=EF9B8NotKAw
https://youtu.be/g8rxnlvslHc
https://youtu.be/g8rxnlvslHc
https://www.orano.group/usa/en/our-portfolio-expertise/used-fuel-management/canisters-casks
https://www.orano.group/usa/en/our-portfolio-expertise/used-fuel-management/canisters-casks

HI-STORM FW® Vertical
Ventilated Storage System

The Holtec International Storage Module Flood and Wind
(HI-STORM FW) system is Holtec International’'s USNRC-
licensed, highest capacity canister-based system for storage of
spent nuclear fuel (NRC Docket No. 72-1032). The design
details of the HI-STORM FW System have been guided by two
decades of research and technology development by Holtec
International. The canister, known as the multi-purpose
canister (MPC), is licensed by the USNRC for transportation in
the HI-STAR 190 transportation overpack (NRC Docket No. 71-
9373). Holtec's dry cask storage technology is predicated on
providing our clients with an integrated solution for all stages
of spent fuel management in a safe and secure manner that
limits the dose to the public and employees. In use at over
60% of the operating nuclear units in the United States, there
are more than 1,200 Holtec dry storage systems loaded.

Top Lid with
Axisymmetric
Air Passage [ HI-STORM FW on VCT at a U.S. Nuclear Plant ]

The HI-STORM FW system consists of

interchangeable sealed MPCs, which contain the

Closure Ring\ /Main Lid fuel, a vertically ventilated storage overpack

S s & constructed from a combination of steel and

' /E”°'°5”re Vessel concrete which protects the MPC during storage,

‘ and a variable weight transfer cask (HI-TRAC VW)

which contains the MPC during loading, unloading,

and transfer operations. The variable weight allows

for maximum shielding for any given crane lifting

capacity (up to 130 tons). The surveillance and

maintenance required by the plant's staff is

minimized since the system is completely passive
and is composed of proven materials.

HI-STORM FW Body

Inlet Air Vent The HI-STORM FW system can safely store up to
37 PWR or 89 BWR fuel assemblies in the MPC-37
or MPC-89, respectively, including damaged fuel,
fuel debris, BWR fuel with and without channels,
and other non-fuel hardware. The MPC external

] diameters are identical to allow the use of a single

MPC Support Ring

overpack, transfer, and transportation cask design.

HI-STORM FW Overpack and MPC
Shown in Partial Cutaway View

The steel exterior of the HI-STORM FW overpack
protects the stored contents from natural and manmade projectiles including an F-16 plane impact. The steel
exterior of the overpack ensures no spalling of concrete is possible as there is with dry storage systems employing
exposed concrete. No rebar is used in the plain concrete; this feature eliminates the development of cracks which
cause radiation streaming paths and also makes on-site assembly a simple process.
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The entire basket is manufactured from the neutron absorber material, Metamic®-HT, that serves the dual function
of structural integrity and criticality control. Manufactured by laser-cut slotted plates of extruded Metamic-HT
panels, there are no bends or radii at the cell corners, no internal welds, and large cell openings to ensure ease
of fuel assembly insertion, even severely deformed fuel. Since Metamic-HT is the sole material of the basket,
concerns regarding interaction of coated carbon steel materials and various MPC operating environments are not
applicable; there is no risk of corrosion or hydrogen generation from the fuel basket material.

The use of Metamic®-HT and its vertical orientation
allow HI-STORM FW to accommodate total high heat
load, high heat load per assembly, and short cooling
time, making it ideal for the defueling of Part 50
facilities as promptly as possible and assisting with
long term spent fuel management. “One MPC fits all,”
meaning that there is one basket design regardless of
fuel type, initial enrichment, or burnup. All locations of
the MPC basket are usable regardless of fuel type,
initial enrichment, or burnup.

The height of the MPC cavity can be customized for
each fuel type to be stored in it. Accordingly, the
height of the HI-STORM FW overpack and the height
and weight of the HI-TRAC VW transfer cask are
optimized for the fuel length. The weight savings
afforded by the reduced equipment height is directly
translated into additional shielding in the HI-TRAC VW.
Benefits include minimized dose to loading personnel
and the prevention of expensive plant modifications.

HI-STORM FW System — General

Number of
Assemblies
Maximum Heat-Load
(System)

Maximum Heat-Load 3.20 kW 1.45 kW
Per Assembly (pending approval) (pending approval)

Maximum Initial
Enrichment
Maximum Acceptable
Fuel Burnup

Minimum Fuel 1 year 1 year
Cooling Time (pending approval) (pending approval)

Burnable Poison Rod Assemblies (BPRASs),
Thimble Plug Devices (TPD), Control Rod
Assemblies (CRAs), Axial Power Shaping Rods
(APSRs), Wet Annular Burnable Absorbers
(WABAs), Rod Cluster Control Assemblies
(RCCAs), Control Element Assemblies (CEAs),
Instrument Tube Tie Rods (ITTRs), Water
Displacement Guide Tube Plugs, and Orifice
Rod Assemblies.

37 89

45 kw 46.36 kW

5 w% U-235 4.8 w% U-235 (Planar-Avg.)

68,200 MWd/MTU 65,000 MWd/MTU

With or Without
Fuel Channels

Non-Fuel Hardware
Approved Contents

No. of Damaged Fuel
Assemblies

Up to 12 damaged fuel assemblies per system | Up to 16 damaged fuel assemblies per system
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NAC Solutions: NAC

MAGNASTOR® — Proven, High (FINTERNATIONAL
Capacity Spent Fuel Management

MAGNASTOR System Key Design Parameters

Features Fuel-Specific Data PWR / BWR

MAGNASTOR incorporates unique design,
fabrication, and operations features. Among
these are: Thermal Capacity:

Maximum Assembly Capacity: 37187

Storage: 35.5 kW / 33 kW (design 40 kW)
Transport: 24 kW nitial license

e adeveloped-cell basket design that increases . .

- . o L N Storage: Three years minimum
spent fuel capacities and simplifies fabrication, UL Transport: To meet maximum heat loads
while providing high strength and excellent heat
remov%l 9 hig 9 Fuel Initial Enrichment: 5.0 wt % / 4.5% wt % U-235 maximum

e aunique canister closure design that improves Fuel Burnup (Assembly Avg.): 60 GWD/MTU maximum

welding time, reduces personnel dose,a nd

. PWR/BWR
enhances drying performance

Key System Dimensions

Standard: 225 inches

e a low-profile \_/ertlcal cpncrete qask design to ' VCC Length: Segmented Body: 204 inches
improve on-site handling and site dose rates, with
proven, simple construction and operations VCC Outer Diameter: 136 inches
features; also maintains robustness against Type 1/3—173 inches

beyond-design-basis threats Canister Cavity Length: Type 2/4—180 inches

e asimple, proven transfer system that facilitates
transfer without excessive dose or handling

e anew, effective and efficient approach to water Overall Canister Length:
removal and canister drying

Internal Cavity Diameter: 71 inches

Type 1/3—173 inches
Type 2/4—180 inches

Canister Shell Thickness: 0.5 inches
Max. Weight on Crane Hook: 114.25 tons / 114.75 tons

Max. Weight on ISFSI Pad: 160 tons / 161 tons

*MAGNASTOR CoC Amendment 5 includes a unique regionalized loading zone
for spent fuel with three years cool time.

Concrete Cost Savings

~ Cask Lid MAGNASTOR design enhancements drive the
following dry storage cost savings:

| ——Alr Outlet e capital and operational costs per assembly substantially
reduced for the long terms

e greater savings in life cycle costs for dry storage when
considering turnkey fleet implementation program

o system fabricability and construction have been fine-
tuned to reduce costs as compared to earlier designs

‘ ™~ Steel Liner e mechanical assembly assures low risk, high quality and
predictable fabrication and construction

Improved Operations
Other MAGNASTOR improved operational features

Outer Rebars\

Concrete —~ 1

Tsc— |- include:
e simple, easy-to-install lid system—final closure
| —Inlet Plenum operations and personnel exposures can be greatly
reduced

e the transfer cask has improved operations and
maintenance features

e concrete cask design increases ingress and egress

capabilities, while simplifying site handling and operations
Vertical Concrete Cask Components

©2018 NAC International Inc.
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NRC PROPOSES TO CERTIFY WESTINGHOUSE ELECTRIC COMPANY'S
AP600 REACTOR DESIGN

The Nuclear Regulatory Commission is proposing to amend its regulations to
certify the AP600 standard plant design developed by the Westinghouse

https://www.nrc.gov/reading-rm/doc-collections/news/1999/99-100.html
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Electric Company. The certification would be the third to be issued under the
NRC's new licensing process for standard design certification and would be
valid for 15 years.

The public is invited to submit comments on the proposed design certification
rule, the AP600 design control document submitted by Westinghouse which
has been incorporated into the NRC rule, and the environmental assessment of
the AP600 design. Interested parties also may request an informal hearing. Both
comments and hearing requests on the proposed rule change should be filed
within 75 days of publication of a notice on the AP600 which will be published
shortly in the Federal Register.

Last fall, the NRC issued a final design approval for the Westinghouse AP600
plant, completing the staff's technical review of the application for design
certification received in 1992. This step permitted the staff to begin the
administrative, or rulemaking, phase.

The AP600 design is for a nuclear power plant that would be capable of
producing 600 megawatts of electricity. The plant, which can be assembled
from modular components, features enhanced safety systems that rely on
gravity and pressure differentials to safely shut the reactor down or mitigate the
effects of an accident. It is designed for a 60-year operating life.

If certified by the Commission, a utility that wishes to build and operate a new
nuclear power plant could choose to use the design and reference it in an
application for a license. Safety issues within the scope of the certified design
would not be subject to litigation, although site-specific environmental impacts
associated with building and operating the plant at a particular location would
be.

Future applicants for a license could make plant-specific changes to portions of
the AP600 standard design by following the procedures set out in the design
certification rule. The applicant would be required to maintain records of all
such changes until the license is terminated.

No application for a license using the AP600 standard design has been filed
with the NRC.

Written comments as well as hearing requests on the proposed amendment to
10 CFR Part 52 should be addressed to the Secretary, U.S. Nuclear Regulatory
Commission, Washington, D.C., 20555-0001, ATTN: Rulemakings and
Adjudications staff. Comments may also be submitted via the NRC's electronic
rulemaking website at http://www.nrc.gov. Select "rulemaking" from the tool bar
and then "rulemaking forum." In addition to NRC, a copy of each hearing
request must be sent by overnight mail to Brian A. MclIntyre, Manager,
Advanced Plant Safety and Licensing, Westinghouse Electric Co., P.O.B. 355,
Pittsburgh, PA 15230-0355.
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1. INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

On March 28, 2002, Westinghouse Electric Company (hereinafter referred to as Westinghouse
or the applicant) tendered its application for certification of the AP1000 standard nuclear reactor
design with the U.S. Nuclear Regulatory Commission (the NRC or Commission). The applicant
submitted this application in accordance with Title 10 of the Code of Federal Regulations

(10 CFR) Part 52, Subpart B, “Standard Design Certifications,” and 10 CFR Part 52,

Appendix O, “Standardization of Design: Staff Review of Standard Designs.” The application
included the AP1000 Design Control Document (DCD) and the AP1000 Probabilistic Risk
Assessment (PRA). The NRC formally accepted the application as a docketed application for
design certification (Docket No. 52-006) on June 25, 2002. Information submitted before that
date is associated with Project No. 711.

The applicant originally submitted the AP1000 DCD on March 28, 2002. The DCD information
is divided into two categories, denoted as Tier 1 and Tier 2. Tier 1 means the portion of the
generic design-related information that is proposed for approval and certification, including,
among other things, the inspections, tests, analyses and acceptance criteria (ITAAC). Tier 2
means the portion of the generic design-related information proposed for approval but not
certification. Tier 2 information includes, among other things, a description of the design of the
facility required for a final safety analysis report by 10 CFR 50.34. Subsequently, the applicant
supplemented the information in the DCD by providing revisions to that document. The
applicant submitted the most recent version, DCD Revision 14, to the Commission on
September 7, 2004. Similarly, the applicant originally submitted the PRA on March 28, 2002.
The most recent revision of this report, Revision 8, was submitted by letter dated August 2,
2004. In addition, throughout the course of the review, the NRC staff (staff) requested that the
applicant submit additional information to clarify the description of the AP1000 design. Some of
the applicant’s responses to these requests for additional information (RAIs) are discussed
throughout this report. Appendix E to this report provides a listing of the issuance and response
dates for each RAI the staff submitted to the applicant. The DCD, PRA, Tier 1 information, and
all other pertinent information and materials are available for public inspection at the NRC
Public Document Room and the Agencywide Documents Access and Management System
Public Electronic Reading Room (ADAMS).

This final safety evaluation report (FSER) summarizes the staff’s safety review of the AP1000
design against the requirements of 10 CFR Part 52, Subpart B, and delineates the scope of the
technical details considered in evaluating the proposed design. In addition, this FSER
documents the resolution of the open and confirmatory items identified in the draft safety
evaluation report (DSER) for the AP1000 design, issued on June 16, 2003. Appendix G to this
report includes a copy of the report by the Advisory Committee on Reactor Safeguards (ACRS)
required by 10 CFR 52.53, “Referral to the ACRS.”

As described above, the applicant supplemented the information in the DCD by providing
revisions to the document. The staff’s review of these revisions to determined their impact on
the conclusions in this FSER was Open Iltem 1.1-1 in the DSER. The staff has completed its
review of the most recent version of the DCD, as documented throughout this report, and for the
reasons set forth herein, finds it to be acceptable. Therefore, Open Item 1.1-1 is resolved.
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Introduction

Sections 1.2 and 1.3 of this report summarize the AP1000 design. Section 1.4 of this report
identifies the agents and contractors who provided design services to the applicant or other
support for the design. Section 1.5 of this report provides a discussion of the principal matters
that the staff reviewed.

1.1.1 Metrication

This report conforms to the Commission’s policy statement on metrication published in the
Federal Register on June 19, 1996. Therefore, all measures are expressed as metric units,
followed by English units in parentheses. The unit of air volume flow was converted from
standard cubic feet per minute at 14.7 psia and 68 °F to standard cubic meters per hour at
760 mmHg and 0 °C.

1.1.2 Proprietary Information

This report references several Westinghouse reports. Some of these reports contain
information that the applicant requested be held exempt from public disclosure, as provided by
10 CFR 2.790, “Public Inspections, Exemptions, Requests for Withholding.” For each such
report, the applicant provided a nonproprietary version, similar in content except for the
omission of the proprietary information. The staff predicated its findings on the proprietary
versions of these documents, which are primarily referenced throughout this report.

1.1.3 Combined License Applicants Referencing the AP1000 Design

Applicants who reference the AP1000 standard design in the future for specific facilities will
retain architect-engineers, constructors, and consultants, as needed. As part of its review of an
application for a combined license (COL) referencing the AP1000 design, the staff will evaluate,
for each plant-specific application, the technical competence of the COL applicant and its
contractors to manage, design, construct, and operate a nuclear power plant. COL applicants
will also be subject to the requirements of 10 CFR Part 52, Subpart C, “Combined Licenses,”
and any requirements resulting from the staff’s review of this standard design. Throughout the
DCD, the applicant identified matters to be addressed by plant-specific applicants as “Combined
License Information.” This report refers to such matters as “COL Action Items” throughout.
Appendix F to this report provides a cross-reference between the COL action items identified in
this report and the COL information referred to in the DCD.

1.1.4 Additional Information

Appendix A to this report provides a chronology of the principal actions, submittals, and
amendments related to the processing of the AP1000 application. Appendix B of this report
provides a list of references identified in this report. Appendix C of this report provides a list
containing definitions of the acronyms and abbreviations used throughout this report.
Appendix D of this report lists the principal technical reviewers who evaluated the AP1000
design. Appendix E of this report provides an index of the staff's RAls and the applicant’s
responses. Appendix F of this report provides a cross-reference of the COL information in the
DCD, FSER, and COL action items. Appendix G of this report includes a copy of the letter
received from the ACRS providing the results of its review of the AP1000 design.
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The NRC licensing project managers assigned to the AP1000 standard design review are

Mr. John P. Segala, Mr. Joseph Colaccino, Mr. Steven D. Bloom, and Ms. Lauren M. Quinones-
Navarro. They may be reached by calling (301) 415-7000, or by writing to the U.S. Nuclear
Regulatory Commission, Office of Nuclear Reactor Regulation, Washington, DC 20555-0001.

1.2 General Design Description

1.2.1 Scope of the AP1000 Design

The requirement that governs the scope of the AP1000 design can be found in 10 CFR
52.47(b)(2)(i)(A)(4), which requires that an applicant for certification provide a complete design
scope, except for site-specific elements. Therefore, the scope of the AP1000 design must
include all of the plant structures, systems, and components that can affect the safe operation of
the plant, except for its site-specific elements. The applicant described the AP1000 standard
design scope in DCD Tier 2, Section 1.8, “Interfaces for Standard Design,” including the site-
specific elements that are either partially or wholly outside of the standard design scope. The
applicant also described interface requirements (see DCD Tier 2, Table 1.8-1, “Summary of
AP1000 Plant Interfaces with Remainder of Plant”) and representative conceptual designs, as
required by 10 CFR 52.47(a)(1)(vii) and 10 CFR 52.47(a)(1)(ix), respectively.

1.2.2 Summary of the AP1000 Design

The AP1000 design has a nuclear steam supply system (NSSS) power rating of 3415 megawatt
thermal (MW1), with an electrical output of at least 1000 megawatt electric (MWe). The plant is
designated for rated performance with up to 10 percent of the steam generator (SG) tubes
plugged and with a maximum hot-leg temperature of 321.1 °C (610 °F). The plant is designed
to accept a step-load increase or decrease of 10 percent between 25- and 100-percent power
without reactor trip or steam dump system actuation, provided that the rated power level is not
exceeded. In DCD Tier 2, Section 1.2, “General Plant Description,” the applicant also indicated
that the plant is designed to accept a 100-percent load rejection from full power to house loads
without a reactor trip or operation of the pressurizer or SG safety valves. The goal for the
overall plant availability is projected to be greater than 90 percent, considering all forced and
planned outages, with a rate of less than one unplanned reactor trip per year. The applicant
stated that the plant has a design objective of 60 years without a planned replacement of the
reactor vessel. However, the design does provide for replaceability of other major components,
including the SG. The following is a general description of the AP1000 design. Subsequent
sections of this report provide detailed descriptions of the individual systems that make up the
AP1000 design.

1.2.2.1 Reactor Coolant System Design

The AP1000 reactor coolant system (RCS) is designed to effectively remove or enable removal
of heat from the reactor during all modes of operation, including shutdown and accident
conditions.

The system consists of two heat transfer circuits, each with the following components:
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an SG

two reactor coolant pumps (RCPs)
a single hot-leg

two cold-legs

In addition, the system includes a pressurizer, interconnecting piping, valves, and the
instrumentation necessary for operational control and safeguards actuation. All of the system
equipment is located within the reactor containment. Figure 1.2-1 of this report shows a
diagram of the AP1000 RCS.

Operation of the pressurizer controls the reactor system pressure. The spring-loaded safety
valves installed on the pressurizer provide overpressure protection for the RCS. These safety
valves discharge to the containment atmosphere. The valves for the first three stages of
automatic depressurization are also mounted on the pressurizer. These valves discharge
steam through spargers to the in-containment refueling water storage tank (IRWST) of the
passive core cooling system (PXS). The discharged steam is condensed and cooled by mixing
with water in the tank.

The following auxiliary systems interface with the RCS:

chemical and volume control system (CVS)
component cooling water system

liquid radwaste system

primary sampling system

PXS

spent fuel pit cooling system

SG system

1.2.2.2 Reactor Design

An AP1000 fuel assembly consists of 264 fuel rods in a 17x17 square array. The fuel grids
consist of an eggcrate arrangement of interlocked straps that maintains lateral spacing between
the rods. The fuel rods consist of enriched uranium, in the form of cylindrical pellets of uranium
dioxide, contained in ZIRLO tubing. The tubing is plugged with seals welded at the ends to
encapsulate the fuel. An axial blanket comprised of fuel pellets with reduced enrichment may
be placed at each end of the enriched fuel pellet stack to reduce the neutron leakage and
improve fuel utilization. Other types of fuel rods may be used to varying degrees within some
fuel assemblies. One type uses an integral fuel burnable absorber containing a thin boride
coating on the surface of the fuel pellets. Another type uses fuel pellets containing gadolinium
oxide mixed with uranium oxide. The boride-coated fuel pellets and gadolinium oxide/uranium
oxide fuel pellets provide burnable absorber integral to the fuel.

The applicant stated that the reactor core is designed for an 18-month fuel cycle. A core design
is maintained for projected fuel cycles. The reactor core is located low in the vessel to minimize
core temperature during a postulated loss-of-coolant accident (LOCA). The core is designed to
have a moderator temperature coefficient that is nonpositive over the entire fuel cycle and at

any power level, with the reactor coolant at the normal operating temperature. The core design
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provides an adequate margin so that departure from nucleate boiling will not occur with a

95 percent probability and 95 percent confidence basis for all Condition | and Il events. No
vessel penetrations exist below the top of the core because the AP1000 does not use bottom-
mounted in-core instrumentation. In addition, the design employs an integrated head package
that consists of the following components:

control rod drive mechanisms
integrated head cooling fans
instrument columns
insulation

seismic support

package lift rig

A permanent, welded-seal ring provides the seal between the vessel flange and the refueling
cavity floor.

1.2.2.3 Steam Generator Design

The AP1000 design uses the Model Delta 125 SG, which employs thermally treated, nickel-
chromiume-iron Alloy 690 tubes and a steam separator area sludge trap with clean-out
provisions. The channel head is designed to directly attach the two RCPs, and to allow both
manual and robotic access for inspection, plugging, sleeving, and nozzle dam placement
operations.

1.2.2.4 Reactor Coolant Pump Design

The four AP1000 RCPs are hermetically sealed canned pumps. Two RCPs are attached
directly to the SG channel head with the motor located below the channel head to simplify the
loop piping and eliminate fuel uncovery during postulated small-break LOCA scenarios. Each
RCP includes sufficient internal rotating inertia to permit coastdown to avoid departure from
nucleate boiling following a postulated loss-of-coolant flow accident. Each pump impeller and
diffuser vane is ground and polished to minimize radioactive crud deposition and maximize
pump efficiency. The RCPs are designed such that they are not damaged due to a loss of all
cooling water for the period up to and including a safety-related pump trip on high-bearing water
temperature. This automatic protection is provided to protect the RCPs from an extended loss
of coolant water.

1.2.2.5 Pressurizer and Loop Arrangement

The pressurizer is a vertical, cylindrical vessel with hemispherical top and bottom heads. One
spray nozzle and two nozzles for connecting the safety and depressurization valve inlet headers
are located in the top head. Electrical heaters are installed through the bottom head. The
piping layouts for the AP1000 are designed to provide adequate thermal expansion flexibility,
assuming a fixed vessel and a free-floating SG/RCP support system. The reactor coolant loop
and surge line piping are designed to leak-before-break criteria. The pressurizer itself is
designed such that the power-operated relief valve function is neither required nor provided,
given the AP1000 design spray flow rates.
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1.2.2.6 Steam and Power Conversion System Design

Turbine Generator

The AP1000 turbine generator design consists of a double-flow, high-pressure cylinder (high-
pressure turbine) and three double-flow, low-pressure cylinders (low-pressure turbines) that
exhaust to the condenser. It is a six-flow, tandem-compound, 1800-rpm machine. The turbine
system includes the following components:

. stop, control, and intercept valves directly attached to the turbine and in the steam-flow
path
. crossover and cross under piping between the turbine cylinders and the moisture

separator reheaters

The high-pressure turbine has extraction connections for one stage of feedwater heating, and
its exhaust provides steam for one stage of feedwater heating in the deaerator. The low-
pressure turbines have extraction connections for four stages of feedwater heating.

Two moisture separator reheaters are located between the high-pressure turbine exhaust and
the low-pressure turbine inlet. The moisture separator reheater, an integral component of the
turbine system, extracts moisture from the steam and then reheats the steam to improve turbine
system performance. The reheater has two stages of reheat.

The turbine is oriented in a manner that minimizes potential interactions between turbine
missiles and safety-related structures and components.

Main Steam System

The main steam system is designed to supply steam from the SG to the high-pressure turbine
over a range of flows and pressures for the entire plant operating range. The main steam
system is also designed to dissipate the heat generated by the NSSS to the condenser through
the steam dump valves, or to the atmosphere through power-operated atmospheric relief valves
or spring-loaded main steam safety valves, when either the turbine generator or the condenser
is not available. There are two steam headers, with each one utilizing six SG safety valves.

Main Feedwater and Condensate System

The main feedwater system is designed to supply the SGs with adequate feedwater during all
modes of plant operation, including transient conditions. The condensate system is designed to
condense and collect steam from the low-pressure turbines and turbine bypass systems, and
then to transfer this condensate from the main condenser to the deaerator. The applicant
stated that the main feedwater and condensate systems are designed for increased availability
and improved dissolved oxygen control.

1.2.2.7 Engineered Safeguards Systems Design
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The engineered safeguards systems include the following systems and components.
Figure 1.2-2 of this report shows some of the passive safety features, including the
containment, the passive containment cooling system (PCS), and the PXS.

The containment vessel is a free-standing, cylindrical steel vessel. Its engineered safety
feature (ESF) function is to contain the release of radioactivity following a postulated
design-basis accident (DBA). The containment vessel provides shielding for the reactor
core and the RCS during normal operation. It also functions as the safety-related
ultimate heat sink for the removal of the RCS sensible heat, core decay heat, and stored
energy.

The PCS consists of the following components:

. a passive containment cooling water storage tank that is incorporated in the
shield building structure above the containment

. an air baffle that is located between the steel containment vessel and the
concrete shield building

. air inlet and exhaust paths that are incorporated in the shield building structure
. a water distribution system
. an ancillary water storage tank and two recirculation pumps for onsite storage of

additional PCS cooling water

Upon actuation, the PCS delivers water to the top, external surface of the steel
containment shell, which forms a film of water over the dome and side walls of the
containment structure. Air is induced to flow over the containment as it is heated,
causing a chimney effect. This air flow and cooling water evaporation removes the heat
generated within the containment and expels it to the outside air. The applicant stated
that the PCS maintains the containment pressure and temperature within the appropriate
design limits for both DBA and severe accident scenarios. Figure 1.2-3 of this report
shows the PCS.

The major function of the containment isolation system is to provide containment
isolation to allow the normal or emergency passage of fluids through the containment
boundary while preserving the integrity of the containment boundary. This function
prevents or limits the escape of fission products that may result from postulated
accidents. In the event of an accident, the containment isolation provisions are
designed so that fluid lines penetrating the primary containment boundary are isolated.
The containment isolation system consists of the piping, valves, and actuators that
isolate the containment.

The containment hydrogen control system controls the hydrogen concentration in the

containment so that containment integrity is not endangered. It consists of the hydrogen
monitoring system, passive autocatalytic hydrogen recombiners, and hydrogen ignitors.
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. The PXS provides emergency core cooling following postulated design-basis events.
The PXS is comprised of the following components:

- two core makeup tanks

- two accumulators

- the IRWST

- a passive residual heat removal (PRHR) heat exchanger
- pH adjustment baskets

- associated piping and valves

. The automatic depressurization system (ADS), which is part of the RCS, provides
important passive core cooling functions by depressurizing the RCS. The PXS system
provides emergency core cooling following a postulated DBA by providing (1) RCS
makeup water and boration when the normal makeup supply is lost or insufficient,

(2) safety injection to the RCS to ensure adequate core cooling during a postulated DBA,
and (3) core decay heat removal during transients and accidents. Figure 1.2-4 of this
report shows the safety injection systems.

. The main control room (MCR) emergency habitability system is comprised of a set of
storage tanks connected to a main and an alternate air delivery line. Components
common to both lines include a manual isolation valve, a pressure-regulating valve, and
a flow metering orifice. This system is designed to provide the ventilation and
pressurization needed to maintain a habitable environment in the MCR for 72 hours
following any DBA.

In DCD Tier 2, Section 1.2.1.4.1, “Engineered Safeguards Systems Design,” the applicant
stated that the engineered safeguards systems are designed to mitigate the consequences of
DBAs with a single failure. With the exception of the MCR emergency habitability system, the
passive safety systems are designed to cool the RCS from normal operating temperatures to
safe-shutdown conditions. In addition, all of these systems are designed to maximize the use of
natural driving forces, such as pressurized nitrogen, gravity flow, and natural circulation flow.
They do not rely on active components such as pumps, fans, or diesel generators to function.
These systems do, however, use valves to initially align the safety systems when activated. In
addition, the safety systems are designed to function without safety-related support systems,
such as alternating current; component cooling water; service water; or heating, ventilation, and
air conditioning (HVAC).

The design of the AP1000 minimizes the number and complexity of operator actions needed to
control the safety systems. To meet this objective, the approach was to eliminate the action,
rather than automating it.

The automatic RCS depressurization feature included in the design meets the following criteria:
. The reliability (redundancy and diversity) of the ADS valves and controls satisfies the

single-failure criterion as well as the failure tolerance called for by the low core melt
frequency goals.
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. The design provides for both real demands (i.e., RCS leaks and failure of the CVS
makeup pumps) and spurious instrumentation signals. The probability of significant
flooding of the containment due to the use of the ADS is less than once in 600 years.

The design is such that, for small-break LOCA up to 20.32 cm (8 in.) in diameter, the core
remains covered.

Non-Safety-Related Systems Designs

The applicant stated that the non-safety-related systems used in the AP1000 are not relied on
to provide safety functions needed to mitigate DBAs. The AP1000 includes active systems that
provide defense-in-depth (DID) (or investment protection) capabilities for RCS makeup and
decay heat removal. These active systems are the first line of defense to reduce challenges to
the passive systems in the event of transients or plant upsets. Most active systems in the
AP1000 are designated as non-safety-related.

Examples of non-safety-related systems that provide DID capabilities for the AP1000 design
include the CVS, normal residual heat removal system, and the startup (backup) feedwater
system. For these DID systems to operate, the associated systems and structures to support
these functions must also be operable, including the non-safety-related standby diesel
generators, the component cooling water system, and the service water system. The AP1000
also includes other active systems, designated as non-safety-related, such as the HVAC system
which removes heat from the instrumentation and control (I&C) cabinet rooms and the MCR to
limit challenges to the passive safety capabilities for these functions.

In existing plants, as well as in the evolutionary advanced light-water reactor (ALWR) designs,
many of these active systems are designated as safety-related. However, by virtue of their
designation in the AP1000 design as non-safety-related, credit is generally not taken for the
active systems in DCD Tier 2, Chapter 15, “Accident Analyses,” licensing DBA analyses, except
in certain cases in which operation of a non-safety-related system could make an accident
worse.

The residual uncertainties associated with passive safety system performance increase the
importance of active non-safety-related systems in providing DID functions to the passive
systems. These active systems are not required to meet all of the criteria imposed on safety-
related systems, but the staff does expects a high level of confidence that active systems which
have a significant safety role will be available when challenged. As discussed in SECY-94-084,
“Policy and Technical Issues Associated with the Regulatory Treatment of Non-Safety Systems
in Passive Plant Design,” issued March 28, 1994, a process was developed for maintaining
appropriate regulatory oversight of these active systems in passive ALWR designs. In a staff
requirements memorandum (SRM) dated June 30, 1994, the Commission approved the
recommendations made in SECY-94-084 concerning the issue of regulatory treatment of non-
safety-related systems (RTNSS). Chapter 22 of this report summarizes the staff's evaluation of
RTNSS.

1.2.2.8 Instrumentation and Control System and Electrical System Designs
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Control and Protection Systems Designs

The AP1000 control and protection systems are significantly different from I&C systems in
operating reactor designs. In particular, the AP1000 employs digital, microprocessor-based 1&C
systems, instead of the analog electronics, relay logic, and hard-wired systems currently used in
most operating plants. In DCD Tier 2, Section 1.2.1.5.1, “Control and Protection Systems
Design,” the applicant stated that the design of the control and protection systems ensures that
a single failure in the 1&C system will not result in a reactor trip or ESF actuation during normal
operation. As compared to currently operating plants, the design is intended to reduce the
potential for a reactor trip and a safeguards actuation because of failures in the reactor control
or protection systems.

The AP1000 design minimizes the number of measured plant variables used for reactor trip and
for safeguards actuation relative to currently operating plants. The margin between the normal
operating condition and the protection system setpoints is increased relative to currently
operating plants. The potential for interaction between the protection and safety monitoring
system (PMS) and the plant control system is reduced, relative to currently operating plants by
incorporating a signal selector function that selects signals for control and for protection.

The AP1000 I&C systems are comprised of the following major systems:

. PMS

. special monitoring system (SMS)

. plant control system (PLS)

. diverse actuation system (DAS)

. operation and control centers system (OCS)
. data and display processing system (DDS)
. incore instrumentation system (IIS)

The PMS monitors plant processes using a variety of sensors; performs calculations,
comparisons, and logic functions based on those sensor inputs; and actuates a variety of
equipment. The PMS provides the safety-related functions necessary to control the plant during
normal operation, to shut down the plant, and to maintain the plant in a safe-shutdown
condition. The PMS is also used to operate safety-related systems and components.

The SMS consists of specialized subsystems that interface with the 1&C architecture to provide
diagnostic and long-term monitoring functions.

The PLS (1) controls and coordinates the plant during start-up, ascent to power, power
operation, and shutdown conditions, (2) integrates the automatic and manual control of the
reactor, reactor coolant, and various reactor support processes for specified normal and off-
normal conditions, (3) controls the non-safety-related decay heat removal systems during
shutdown, and (4) permits the operator to control plant components from the MCR or remote
shutdown workstation.

The DAS provides a backup to the PMS for some specific diverse automatic actuation and
provides diverse indications and controls to assist in operator manual actions. The DAS is a
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DID system that is also designed to provide essential protection functions in the event of a
postulated common-mode failure of the PMS.

The OCS includes the complete operational scope of the MCR, remote shutdown workstation,
technical support center, local control stations, and the emergency operations facility.

The DDS comprises the equipment used for processing data that result in non-safety-related
alarms and displays for both normal and emergency plant operations.

The IS provides a three-dimensional flux map of the reactor core. It also provides the PMS with
in-core thermocouple signals to monitor the adequacy of postaccident core cooling.

Alternating and Direct Current Power Designs

All safety-related electrical power is provided from the Class 1E direct current (dc) power
system. The AP1000 does not include a separate safety-related alternating current (ac) power
system. Safety-related dc power is provided to support reactor trip and engineered safeguards
actuation. Batteries are sized to provide the necessary dc power and uninterruptable ac power
for items such as PMS system actuation; control room functions including habitability; actuation
of dc-powered valves in the passive safety systems; and containment isolation.

Main Control Room Design

The MCR controls the plant during normal and anticipated transients, as well as DBAs. It
includes indications and controls that are capable of monitoring and controlling the plant safety
systems and the non-safety-related control systems. The MCR contains the safety-related 1&C
to allow the operator to achieve and maintain safe shutdown following any DBA.

During normal operation, the MCR is serviced by redundant, non-safety-related power sources
and HVAC systems. In the event that either the normal power source or the HVAC system
becomes unavailable, the applicant has stated that passive systems (batteries and compressed
air) will be available to support MCR operation for up to three days. The safety-related power
sources and passive cooling system are designed to provide a habitable environment for the
operating staff, assuming that no ac power is available. By using a passive cooling system, the
safety-related instrumentation (equipment racks) is maintained at acceptable ambient conditions
for three days following a loss of all ac power. After three days, it will be possible to continue
operation with the control room cooled and ventilated by the natural circulation of outside air.

The operators can transfer control from the MCR to the remote shutdown workstation should the
MCR become uninhabitable. The remote shutdown workstation contains the safety-related
indications and controls that allow an operator to achieve and maintain safe shutdown of the
plant following an event when the MCR is unavailable.

1.2.2.9 Plant Arrangement

The AP1000 plant is arranged with the following principal building structures:
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the nuclear island

the turbine building

the annex building

the diesel generator building
the radwaste building

The nuclear island is structurally designed to meet seismic Category | requirements in
accordance with the guidance in Regulatory Guide 1.29, “Seismic Design Classification.” The
nuclear island consists of the following buildings:

. a free-standing steel containment building
. a concrete shield building
. an auxiliary building

The nuclear island is designed to withstand the effects of postulated internal events such as
fires and flooding without loss of capability to perform safety functions.

Figure 1.2-5 of this report shows the AP1000 building layout.

The containment building is the containment vessel and the structures contained within the
containment vessel. The shield building comprises the structure and annulus area that
surrounds the containment building. The containment building is an integral part of the overall
containment system, which contains the release of airborne radioactivity following a postulated
DBA and provides shielding for the RCS during normal operations. The containment and shield
buildings are an integral part of the PCS. The auxiliary building protects and separates all of the
seismic Category | mechanical and electrical equipment located outside the containment
building. The auxiliary building contains the MCR, I&C systems, dc system, fuel handling area,
mechanical equipment areas, containment penetration areas, and main steam and feedwater
isolation valve compartments.

The turbine building houses the main turbine, generator, and associated fluid and electrical
systems. It also houses the makeup water purification system. No safety-related equipment is
located in the turbine building.

The annex building serves as the main personnel entrance to the power generation complex.
The building includes the health physics area, the non-Class 1E ac and dc electric power
systems, the ancillary diesel generators and their fuel supply, other electrical equipment, the
technical support center, and various HVAC systems. No safety-related equipment is located in
the annex building.

The diesel generator building houses two diesel generators and their associated HVAC
equipment. No safety-related equipment is located in the diesel generator building. The
building is a nonseismic structure designed for wind and seismic loads in accordance with the
Uniform Building Code.

The radwaste building contains facilities for segregated storage of various categories of waste
prior to processing, for processing by mobile systems, and for storing processed waste in
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shipping and disposal containers. No safety-related equipment is located in the radwaste
building. It is a nonseismic structure designed for wind and seismic loads in accordance with
the Uniform Building Code. The foundation for the building is a reinforced concrete mat on
grade.

The overall plant arrangement utilizes building configurations and structural designs to minimize
the building volumes and quantities of bulk materials (concrete, structural steel, and rebar),
consistent with safety, operational, maintenance, and structural needs. The plant arrangement
provides separation between safety-related and non-safety-related systems to preclude adverse
interaction between safety-related and non-safety-related equipment. Separation between
redundant, safety-related equipment and systems provides confidence that the safety design
functions of the AP1000 can be performed. In general, this separation is achieved by
partitioning an area with concrete walls.

1.3 Comparison with Similar Facility Designs

The AP1000 standard design contains many features that are not found in currently operating
reactor designs. For example, a variety of engineering and operational improvements provide
additional safety margins and address Commission policy statements regarding severe
accidents, safety goals, and standardization. The most significant improvement to the design is
the use of safety systems that rely on passive means, such as gravity, natural circulation,
condensation and evaporation, and stored energy, for accident prevention and mitigation. DCD
Tier 2, Table 1.3-1, “AP1000 Plant Comparison with Similar Facilities,” provides a detailed
comparison of the principal design features of the AP1000 standard design with the certified
AP600 design and a typical two-loop plant.

1.4 |dentification of Agents and Contractors

Westinghouse is the principal AP1000 designer. The following organizations provided the
principal subcontracting services for the design of the AP1000:

. Avondale Industries, Incorporated

. Bechtel North American Power Corporation
. Burns & Roe Company

. Chicago Bridge & Iron Services, Inc.

. MK-Ferguson Company

. Southern Electric International

Westinghouse received additional support from the following organizations:

. SOPREN/ANSALDO of Italy

. University of Western Ontario of Canada

. Ente Nazionale per I'Energia Eletrica (ENEL) of Italy

. Badan Tenaga Nuklir Nasional (BATAN) of Indonesia

. Ente per le Nuove tecnologie, I'Energie e I'Ambiente (ENEA) of Italy
. Badan Pengkajian dan Penerapan Teknologi (BPPT) of Indonesia

. FIATof Italy
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. INITEC of Spain

. Asociacion Espanola de la Industria Electrica (UNESA) of Spain

. Union Temporal Empresas (UTE) of Spain

. Perusahaan Listrik Negara/Badan Pengkajian dan Penerapan Teknologi (PLN/BPPT) of
Indonesia

. Oregon State University

. Electricité de France (EdF)

. Shanghai Nuclear Engineering Research & Design Institute (SNERDI) of China

. Mitsubishi Heavy Industries (MHI) of Japan

. Unterausschuss Kernenergie (UAK) of Switzerland

. Desarrollo Tecnologico Nuclear (DTN) of Spain

. Fortum of Finland

1.5 Summary of Principal Review Matters

The procedure for certifying a design is conducted in accordance with the requirements of

10 CFR Part 52, Subpart B, and is carried out in two stages. The technical review stage is
initiated by an application filed in accordance with the requirements of 10 CFR 52.45, “Filing of
Applications.” This stage continues with reviews by the NRC staff and the ACRS and ends with
the issuance of an FSER that discusses the staff’s conclusions related to the acceptability of the
design. The administrative review stage begins with the publication of a Federal Register notice
that initiates rulemaking, in accordance with 10 CFR 52.51, “Administrative Review of
Applications,” and includes a proposed standard design certification rule. The rulemaking
culminates with the denial of the application or the issuance of a design certification rule.

The staff performed its technical review of Westinghouse’s application for certification of the
AP1000 standard design in accordance with the requirements of 10 CFR Part 52,

Sections 52.47, “Contents of Applications”; 52.48, “Standards for Review of Applications”; and
52.53. The staff evaluated the technical information required by 10 CFR 52.47(a)(1)(i) and
provided by the applicant, in accordance with NUREG-0800, “Standard Review Plan for the
Review of Safety Analysis Reports for Nuclear Power Plants.” That evaluation is the subject of
this report.

In addition to these safety standards, the staff followed Commission guidance provided in the
SRMs for all applicable Commission papers, including those referenced throughout this report.
In particular, SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary
and Advanced Light-Water Reactor (ALWR) Designs,” issued April 2, 1993; SECY-94-084, and
SECY-95-132, “Policy and Technical Issues Associated with the Regulatory Treatment of Non-
Safety Systems (RTNSS) in Passive Plant Designs (SECY-94-084),” issued May 22, 1995,
identify staff positions generic to passive light-water reactor (LWR) design certification policy
issues. SECY-96-128, “Policy and Key Technical Issues Pertaining to the Westinghouse AP600
Standardized Passive Reactor Design,” issued June 12, 1996; SECY-97-044, “Policy and Key
Technical Issues Pertaining to the Westinghouse AP600 Standardized Passive Reactor
Design,” issued February 19, 1997; and SECY-98-161, “The Westinghouse AP600 Standard
Design as it Relates to the Fire Protection and the Spent Fuel Pool Cooling Systems,” issued
July 1, 1998, identify staff positions on issues specific to the AP600 design. In SRMs dated
July 21, 1993, June 30, 1994, June 28, 1995, January 15, 1997, and June 30, 1997, the
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Commission provided its guidance on these matters as they pertain to passive plant designs.
Unless otherwise noted, the staff reviewed the AP1000 application using the newest codes and
standards endorsed by the NRC.

Chapter 20 of this report discusses the staff’'s evaluation of the technically relevant unresolved
safety issues, generic safety issues, and Three Mile Island requirements (10 CFR

52.47(a)(1)(ii) and (iv)). Chapter 2 of this report presents the staff's evaluation of the site
parameters postulated for the design as required by 10 CFR 52.47(a)(1)(iii). Section 19.1 of this
report summarizes the staff’s evaluation of the design-specific PRA (10 CFR 52.47(a)(1)(v)),
and Section 14.3 of this report provides the evaluation of the ITAAC required by 10 CFR
52.47(a)(1)(vi).

Selected chapters of this report, particularly Chapter 14, discuss the staff’'s evaluation of the
interface requirements and representative conceptual designs (10 CFR 52.47(a)(1)(vii) through
(ix)). The staff also implemented the Commission’s Severe Accident Policy Statement, dated
August 8, 1985, and the Commission’s SRMs related to SECY-90-016, “Evolutionary Light
Water Reactor (LWR) Certification Issues and Their Relationship to Current Regulatory
Requirements,” issued January 12, 1990; SECY-93-087; SECY-94-084; SECY-95-132;
SECY-96-128; and SECY-97-044, in its resolution of severe accident issues. Section 19.2 of
this report discusses the staff's evaluation of severe accident issues.

The regulations in 10 CFR 52.47(a)(2) describe the level of design information needed to certify
a standard design. In addition, the February 15, 1991, SRM associated with SECY-90-377,
“‘Requirements for Design Certification Under 10 CFR Part 52,” issued November 8, 1990, sets
forth the Commission's position on the level of design information required for a certification
application. The staff followed this guidance in preparing this report. The staff also followed the
guidance of SECY-92-053, “Use of Design Acceptance Criteria During 10 CFR Part 52 Design
Certification Reviews,” issued February 19, 1992, and SECY-02-0059, “Use of Design
Acceptance Criteria for AP1000 Standard Plant Design,” issued April 1, 2002. To allow for the
use of rapidly developing technology, the staff based its safety determinations on design
acceptance criteria (DAC) for certain technical areas. The DAC are part of the Tier 1
information proposed for the AP1000 design. Section 14.3 of this report includes the staff's
evaluation of the Tier 1 information, including DAC and ITAAC.

As part of its technical review, the staff issued numerous RAls to gain sufficient bases for its
safety findings, thereby meeting the requirement in 10 CFR 52.47(a)(3) to advise the applicant
on whether additional technical information required submission. Appendix E of this report
provides an index of the applicant’s responses to these RAls.

Section 1.2.1 of this report discusses the scope of the design to be certified. Because of the
unique nature of the AP1000 design, the applicant implemented an extensive testing program to
provide data on the passive safeguards systems. These data validate the safety analysis
methods and computer codes and provide information to assess the design margins in the
passive safety system performance. Chapter 21 of this report discusses the staff’s evaluation of
the testing program required pursuant to 10 CFR 52.47(b)(2). Because the AP1000 is designed
as a single unit (i.e., no safety systems will be shared at a multi-unit site), 10 CFR Part 50,
Appendix A, General Design Criterion (GDC) 5, “Sharing of Structures, Systems, and
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Components,” and 10 CFR 52.47(b)(3) do not apply to this design. Any applicant wishing to
construct multiple units at a single site will be required to address these regulations in its
application.

In DCD Tier 2, Section 1.2.1.1.2, the applicant states that the plant design objective is 60 years.
Throughout this report the staff makes reference to the applicant’s 60 year design objective.
These statements, however, do not affect the bases of the staff's evaluation. In accordance
with the Atomic Energy Act of 1954, as amended, and 10 CFR 50.51(a), the staff based its
review on a license duration of 40 years.

1.6 Summary of Open Items

As a result of the staff’s review of Westinghouse’s application for certification of the AP1000
design (including any additional information provided to the NRC through April 21, 2003), the
staff identified several issues that remained open at the time the DSER was issued. In addition,
the staff identified additional issues after the issuance of the DSER. The staff considers an
issue to be open if the applicant has not provided requested information and the staff is
unaware of what will ultimately be included in the applicant’s response. Each open item was
assigned a unique identifying number which indicates the section in this report where it is
described. For example, Open ltem 4.4-1 is discussed in Section 4.4 of this report.

The DSER was issued with 174 open items. When the FSER was prepared, the staff
discovered Open Item 3.7.2-1 had not been included in DSER Section 1.6, “Summary of Open
ltems.” After issuance of the DSER, two new issues were identified through discussions with
the ACRS, Open Items 5.2.3-2 and 5.2.3-3. In addition, 28 issues connected to Open

Iltem 14.2-1 were identified during the supplemental review concerning the initial plant test
program. This report includes a discussion of these open items. As set forth throughout this
report, all open items have been resolved.

1.7 Summary of Confirmatory Items

The NRC staff’s review of Westinghouse’s application for certification of the AP1000 design, as
documented in the DSER, identified several confirmatory items. An item is identified as
confirmatory if the staff and Westinghouse have agreed on a resolution of a particular item, but
the resolution has not yet been formally documented in the DCD. Each confirmatory item was
assigned a unique identifying number. The number indicates the section in this report where
the confirmatory item is described. For example, Confirmatory Item 7.2.3-1 is discussed in
Section 7.2.3 of this report.

The DSER was issued with 27 confirmatory items. After issuance of the DSER, two additional
confirmatory items were identified, Confirmatory Items 3.8.2.6-1 and 3.8.5.5-3. This report
includes a discussion of these confirmatory items. As set forth throughout this report, all
confirmatory items have been resolved.

1.8 Index of Exemptions
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In accordance with 10 CFR 52.48, the staff used the current regulations in 10 CFR Part 20,
“Standards for Protection Against Radiation”; Part 50, “Domestic Licensing of Production and
Utilization Facilities”; Part 73, “Physical Protection of Plants and Materials”; and Part 100,
“Reactor Site Criteria”; in reviewing Westinghouse’s application for certification of the AP1000
design. During this review, the staff recognized that the application of certain regulations to the
AP1000 design would not serve the underlying purpose of the rule, or would not be necessary
to achieve the underlying purpose of the rule.

In a letter dated December 3, 2002, Westinghouse submitted a list of exemption requests.
These exemptions are discussed in the sections of this report listed below.

Section Exemption
8.2.3.2 Exemption from GDC 17, “Electric Power Systems,” requirement for a physically

independent circuit (i.e., a second off-site electrical power source)

15.2.9 Exemption from 10 CFR 50.62, “Requirements for Reduction of Risk from
Anticipated Transients without Scram (ATWS) Events for Light-Water-Cooled
Nuclear Power Plants,” requirement for automatic startup of auxiliary feedwater
system

18.8.2.3 Exemption from 10 CFR 50.34(f)(2)(iv) requirements for safety parameter display
console

1.9 Index of Tier 2* Information

The NRC staff has determined that certain changes to or departures from information in the
DCD that are proposed by an applicant or licensee who references the certified AP1000 design
will require NRC approval before the change can be implemented, in accordance with the
design certification rule. This information will be referred to as Tier 2* in the proposed design
certification rule. At the time the DSER was issued, the staff had not completed its review of the
Tier 2* information pertaining to the AP1000 design. This was Open ltem 1.9-1 in the DSER.

DCD Introduction Table 1-1, “Index of AP1000 Tier 2 Information Requiring NRC Approval for
Change,” provides a list of the items designated as Tier 2* information. The staff has now
completed its review of the Tier 2* information pertaining to the AP1000 design. For the
reasons set forth throughout this report regarding Tier 2* information, the staff finds such
information acceptable. Therefore, Open Item 1.9-1 is resolved.

1.10 COL Action Items

COL applicants and licensees referencing the certified AP1000 standard design must satisfy the
requirements and commitments identified in the DCD, which is the controlling document used in
the certification of the AP1000 design. In addition, the AP1000 DCD identifies certain general
commitments as “Combined License Information Items,” and in this report as “COL Action
ltems.” These COL action items relate to programs, procedures, and issues that are outside the
scope of the certified design review. These COL action items do not establish requirements;
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rather, they identify an acceptable set of information to be included in a plant-specific safety
report. An applicant for a COL must address each of these items in its application. It may
deviate from or omit these items, provided that the deviation or omission is identified and
justified in the plant-specific safety report.

Westinghouse included a summary of COL action items in DCD Tier 2, Table 1.8-2, “Summary
of AP1000 Standard Plant Combined License Information Items,” and provided an explanation
of the items in the applicable sections of the DCD. At the time the DSER was issued, the staff
had not completed its review and cross-reference of the COL action items. This was Open
Item 1.10-1 in the DSER.

In addition, the staff identified a number of new COL action items as a result of its review.

These are highlighted throughout this report. The applicant revised the DCD to incorporate
these new COL action items. The staff reviewed the revised DCD and found it to be acceptable.
Appendix F to this report provides a cross-reference between the COL action items identified in
this report and the COL information referred to in the DCD. Therefore, Open Iltem 1.10-1 is
resolved.
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