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Protecting People and the Environment

NRC’s Primary Functions

" License and regulate the Nation’s civilian use of
byproduct, source, and special nuclear materials to
ensure adequate protection of public health and
safety, promote the common defense and
security, and protect the environment

= Review license applications and issue licenses
when appropriate

" Provide oversight through inspection, enforcement
and evaluation of operational experience

" Conduct research to provide support for regulatory
decisions
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= NRC regulations in 10 CFR Part 52 provide the
requirements for certification of new reactor
designs for reference by applicants for combined
licenses (COLs) to construct and operate nuclear
power plants

" Nuclear industry has submitted applications for
new and amended design certifications (DCs) and
COLs under Part 52

= NRC staff evaluating DC and COL applications to
determine whether applicable requirements in
Part 52 are satisfied
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Large Light Water Reactors

Protecting People and the Environment

= Certified
= U.S. Advanced Boiling Water Reactor (ABWR)
= System 80+ Pressurized Water Reactor
= AP600 Pressurized Water Reactor
= AP1000 Pressurized Water Reactor

= Under Review
= AREVA U.S. Evolutionary Pressurized Reactor (U.S. EPR)
= MHI U.S. Advanced Pressurized Water Reactor (US-APWR)

= |n Rulemaking
= GEH Economic Simplified Boiling Water Reactor (ESBWR)
= AP1000 and ABWR DC Amendments

= Renewals Submitted
= ABWR GEH
= ABWR Toshiba
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= AP1000
= R-COLA: Vogtle3 &4

= S-COLA: Bellefonte*, Lee, Harris, Levy County,
Summer, Turkey Point

= ABWR
= R-COLA: STP3 &4

= ESBWR
= R-COLA: Fermi 3
= S-COLA: Grand Gulf*, Victoria County,** and River Bend*

*review suspended
**application withdrawn
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COL Applications (continued)

= EPR
= R-COLA: Calvert Cliffs3 & 4
= S-COLA: Bell Bend, Callaway*, Nine Mile Point*

*review suspended

= US-APWR
= R-COLA: Comanche Peak3 &4
= S-COLA: North Anna
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=z Advanced Reactor Background

= Small modular reactors (SMR) are defined as
those with an output of less than 300 mWe
(per IAEA)

= Small Modular Reactors

* High temperature gas cooled reactors (HTGR)
= PBMR
= Prismatic

" Liguid metal reactors (LMR)

= Toshiba: Super-Safe, Small and Simple (4S)

= General Electric — Hitachi (GE-H): Power Reactor
Innovative Small Module (PRISM)
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" |ntegral pressurized water reactors (iPWR)
* NuScale
* mPower
* Westinghouse SMR

* Holtec inherently safe modular
underground reactor (HI-SMUR)

= QOther
* Hyperion
* Terra Power
e ??
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Advanced
Reactor
Program

Next Generation Nuclear
Plant (NGNP)/High
Temperature Gas Reactors
(HGTR)

Liquid Metal Reactors
(LMRs)

Integral Pressurized Water
Reactors (iPWRs)

Other Conceptual
Innovative Designs
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Advanced Reactor Program (ARP)

The ARP was established in 2008 and has continued
to mature

Making progress on developing infrastructure and
resolving issues for SMRs

Emphasizing preparation for the review of small
light-water reactors

Maintaining efforts on NGNP consistent with DOE’s
proposed application submittal schedule

Maintaining knowledge base of fast reactor designs
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Potential Small Modular Reactor Licensing Applications

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
B&W mPower Pre-app Review mPower Design Certification Review
W. Pre-App Review Westinghouse SMR Design Certification Review

Toshiba 4S Pre-App Review Toshiba 4S Design Approval Review

TVA Pre-app Review TVA Clinch River CP Review [

TVA Pre-app Review TVA Clinch River OL Review >

Interactions with Other Innovative Designs

Legend:

Operating License Design Certification Construction Permit | Other SMR Activities | | Hearing _—
Pre-application Review OV YCEM [ RaD/nfrastructureDevelopment ]

NOTE: Schedules depicted for future activities represent nominal assumed review durations based on submittal time frames in letters responding to
RIS 2011-02 from prospective applicants or other public settings. Actual schedules will be determined when applications are docketed.

06/08/2011
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Next Generation Nuclear Plant (NGNP)
= Sponsored by US Department of Energy (DOE)

= Required by Energy Policy Act of 2005

= Gas-cooled prismatic or pebble bed reactor — DOE is
currently selecting NGNP design as part of
Generation IV Program

" Licensing Plan: Combined License (COL) with
expected submittal in FY2013
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R USNRCG Next Generation Nuclear Plant
(NGNP) Reactor Technology

Fuel: Triso Fuel Particles
Power Level: ~ 250 MWt
Outlet Conditions: ~ 750 °C
Coolant: Helium

Power Cycle: Steam Turbine

il y
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Circulators

\

DOE Technology Selection

*Phase 1 Design Concepts
» conceptual design for
prismatic reactor completed
« other design concepts not
excluded

.Phase 2 DeSign SeleCtion Single Loop Single Loop Feedwater
* NEAC review of conceptual (MHTGR) (PBMR-CG) (AREVA)
design
* NEAC recommendation to
Secretary of Energy late
summer

Steam
Generators

Steam Generator
Tube Bundle

Two loop
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Small Pressurized Water Reactors

" Technology

= Pressurized Water Reactors with nuclear steam
supply components within the reactor vessel

= Current designs being discussed:
= NuScale Power — NuScale (45 MWe)
= B&W — mPower (125 MWe)
"= Westinghouse (200 MWe)
" Holtec International - HISMUR (140 MWe)
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o e TURBINE
: L=, —
*Nuclear steam supply system (NSSS) is : | o o oeeeen
factory built o o e
*Prefabricated and shipped by rail, truck, or : oo s o
barge *"“~——"""=""=-
Large natural heat sink vz )
*Below grade reactor commaen | "
- Enhances security and safety 2 1 | s
*Up to 12 modules at one site S -
*Containment is supported in a reactor o _ o
*Each module is separated by a wall in o =
the reactor pool 1
*Containment is maintained in a partial . e
vacuum s i
*Pre-application began in 2008
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Reactor Primary Circuilation

B&W mPower

Steam Outlet

Stoam Ganaratar

Intarnal CROM

Feedwatar Infst

Circulatars

MNuclear CGora

*125 Mwe Integral Reactor
*Internal Steam Generator
*Standard PWR fuel

eLarge primary coolant inventory
*Small penetrations in primary
coolant system at top of RPV
*No boron in primary coolant
*Pre-application began in 2009
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= TVA planning to submit a construction permit
application for the Clinch River Site

= The construction permit application will be based
on B&W’s mPower design which is currently in the
pre-application review phase

= Proposal requires:

= Coordination of 10 CFR Part 50 and 10 CFR Part 52
reviews

= Update of 10 CFR Part 50 infrastructure and NRC
inspection programs

= Discussions with TVA regarding approach to Part 50
application
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ASME Standards for New Reactor Construction

= ASME Boiler & Pressure Vessel Code

Changes expected in Section Il = Construction

Re-start activity on Sec lll, Subsection NH —
Elevated Temperature Design

Section D — Subgroup on Elevated Temperature
Design

New Working Group on High Temperature Gas
Reactors

New materials and fabrication techniques
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Codes and Standards Activities for SMRs

= For HTGR and LMR
= Current activities at ASME

= Section llI-Division 5 is being developed for high
temperature graphite and metallic materials.
Expected to be published in November 2011

= ASME is also working to develop inservice inspection
rules for graphite and high temperature metallic
materials under Section XI
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Codes and Standards Activities for SMRs

= PWRs
=" Current ASME activities

" None

= Potential Areas of Interest:
= Small bore piping (<4 in pipe) will be
extensively used in class 1 piping
= Inspection accessibility may be a challenge

= Refueling time varies from 24 months to 4
years
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= NRC has issued four design certifications to date (ABWR,
System 80+, AP-600, and AP-1000). These are certified in 10
CFR Part 52, Appendices A, B, C, and D, respectively.

= The NRC is currently reviewing two design certifications
- AREVA’s EPR (evolutionary pressurized-water reactor)

- Mitsubishi Heavy Industries” US-APWR (advanced
pressurized water reactor)

= The NRC is currently in rulemaking on one design certification
and two DC amendments

- General Electric-Hitachi’s ESBWR (first passive BWR)
- AP-1000 Revision 18 DC amendment

- ABWR DC amendment .,
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= NRC has received two design certification renewal
submittals

- ABWR GEH
- ABWR Toshiba

= NRCis currently reviewing 12 COL applications (20 new
reactor units).

= NRC has established an advanced reactors program in the
Office of New Reactors. Several applications are expected
to be submitted in the next three years.
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