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GE Hitachi Nuclear Energy ("GEH") has followed and participated in recent NRC meetings
associated with licensing strategies for small modular reactors, many of which are non-light-
water reactors. The NRC has expressed its intent to interact with stakeholders to begin
addressing issues of generic interest for licensing small modular reactors in advance of
future licensing action requests. Through this submittal, GEH proposes to support the NRC's
work on licensing strategies for non-light-water reactors.

In 1994, the NRC issued NUREG-1368, "Preapplication Safety Evaluation Report for the Power
Reactor Innovative Small Module (PRISM) Liquid-Metal Reactor," which documents results of
the NRC review of reactor development efforts during the Department of Energy ("DOE")
Advanced Liquid Metal Reactor program. Recently, GEH received a DOE grant under the
Global Nuclear Energy Partnership ("GNEP") efforts to develop enhanced safeguards
programs and technologies for peaceful expansion of nuclear energy and demonstration of
more proliferation-resistant fuel cycle technologies.

As part of the GNEP efforts, GEH developed a licensing strategy for the GEH PRISM sodium-
cooled reactor design certification, as well as a preliminary version of a Design Control
Document ("DCD") that will serve as the licensing basis for future certification of the PRISM
design. The PRISM is an advanced sodium-cooled reactor, which is a necessary component
to destroy (i.e., "fission") transuranics or disposition weapons grade plutonium as fuel in the
reactor to close the nuclear fuel cycle and/or reduce proliferation concerns to minimize
storage needs and impacts for spent nuclear fuel.' In addition, GEH's PRISM Program builds
upon extensive advanced reactor licensing experience obtained while interfacing with NRC
on certification of ABWR and ESBWR designs.

1 See Presentation, Global Nuclear Energy Partnership Technology Demonstration Program, David Hill

(INLI, Aug. 10, 2006, http://www.mcs.a nl.qov/events/workshops/nprcsafc/Presentations/NucPhysConf.pdf.
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As part of the NRC's efforts to engage the nuclear industry in generic discussions related to
licensing strategies, licensing documents, and regulatory processes for eventual reviews of
applications for small modular reactors, GEH provides the NRC with the enclosed documents
for the purpose of facilitating further discussions in these areas. As discussed on several
occasions with NRC staff of the Advanced Reactor Program in the Office of New Reactors
("NRC/ARP"), it is not GEH's intent at this time to submit a design certification application, but
rather to offer this information as an example for the NRC to use in developing a licensing
strategy for non-light-water reactor design reviews.2 In this manner, the NRC and GEH may
work cooperatively on generic topics to the extent support is available for further research,
development of generic approaches, identification of regulatory guidance needs, and
discussion of licensing process issues for non-light water reactors exemplified by a well-
developed PRISM reactor.

While information for the PRISM design has been derived from previous Applied Technology
documents from the ALMR program, GEH has reviewed the enclosed licensing strategy
document (Enclosure 1) to ensure that no Applied Technology information is contained in this
version of the document, and it is being submitted as a public document. However, GEH
continues to refine the information contained in the PRISM DCD including redacting
proprietary information, which is not yet complete. Therefore, the enclosed DCD (Enclosure 2)
is considered preliminary and proprietary information and contains Applied Technology
information. An accompanying affidavit (Enclosure 3) sets forth GEH's basis for requesting
withholding of the DCD at the current time.

In spite of the DCD being withheld from the public, it may assist the NRC in comparing the
licensing strategy to the type of information contained in the DCD and in preparing
discussion topics with industry representatives working in the area of licensing non-light-
water small modular reactors. The PRISM DCD is provided separately to NRO/ARP on DVD
numbers 1 through 10, which are to be controlled as proprietary information and Applied
Technology.

The licensing strategy can be further enhanced and refined for a streamlined, well-
understood approach. This information is being provided at the request of NRC/ARP and will
be considered along with information from a variety of other sources to help the NRC staff
develop policies and guidance related to advanced reactor technologies and designs.

2 GEH informed the NRC of future plans to submit a design certification application for PRISM

as early as first quarter 2012 (see GEH to NRC, "Response to NRC Regulatory Information
Summary 2010-03," March 15, 2010).
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Please contact me or Patricia Campbell (202-637-4239; patriciaL.Campbell@qe.com) if you
have any questions.

Sincerely,

Jerald G. Head

Enclosures:

1. PRISM Licensing Plan
2. PRISM Design Control Document (Proprietary Information/Applied Technology,

provided separately to NRC/ARP in electronic media on DVDs numbers 1 through
10 to be controlled as PI and AT)

3. Affidavit (providing basis for Proprietary Designation of Enclosure 2)

Cc: S. Atherton (GEH)
R Campbell (GEH)
E. Loewen (GEH)
M. Mayfield (NRC)
C. Monetta (GEH)
W. Reckley (NRC)
D. Roderick (GEH)
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GE-Hitachi Nuclear Energy Americas LLC

AFFIDAVIT

I, Patricia L. Campbell, state as follows:

(1) I am the Vice President, Washington Regulatory Affairs, of GE-Hitachi Nuclear Energy
Americas LLC ("GEH"), and have been delegated the function of reviewing the information
described in paragraph (2) which is sought to be withheld, and have been authorized to
apply for its withholding.

(2) The information sought to be withheld is contained in Enclosure 2 of GEH Letter Number
MFN 10-118, Jerald G. Head to U. S. Nuclear Regulatory Commission ATTN: Document
Control Desk, entitled "Submittal of Licensing Strategy Document for PRISM Design
Certification," April 21, 2010. Enclosure 2 is a GEH proprietary report, "PRISM Design
Control Document" ("DCD"), Tier 1 and Tier 2, DRF 0000-0115-6308, December 2009.
Because the entire document is considered preliminary, business confidential proprietary
information, and was derived from previously developed documents designated "Applied
Technology" ("AT") by the U.S. Department of Energy, Office of Nuclear Energy, Science
and Technology ("DOE-NE"), GEH considers the document in its entirety to be proprietary
information and includes no non-proprietary version of the document in this submittal. The
document is marked accordingly. Prior to any future disclosure as part of an application
seeking NRC review, GEH will work with DOE-NE to ensure that a public document may
be submitted.

(3) In making this application for withholding of proprietary information of which it is the
owner or licensee, GEH relies upon the exemption from disclosure set forth in the Freedom
of Information Act ("FOIA"), 5 USC Sec. 552(b)(4), and the Trade Secrets Act, 18 USC
Sec. 1905, and NRC regulations 10 CFR 2.390(a)(4) and 9.17(a)(4) for trade secrets and
commercial information (Exemption 4). The material for which exemption from disclosure
is herein sought is, in its current form, preliminary commercial information and does not yet
represent information prepared and verified as an application to the NRC seeking NRC
review and approval. Before a formal request for NRC review, the document would be
prepared and verified specifically as an application. Because the NRC New Reactor
Office/Advanced Reactor Programs, in discussions with GEH, requested this information in
its current form, it is being submitted as a preliminary document. Because of its preliminary
nature, GEH considers it proprietary information for the reasons set forth in paragraph (4),
until such time that GEH may prepare it in final form for an application seeking NRC
review and approval.

(4) The information sought to be withheld is considered to be proprietary for the reasons set
forth in paragraphs (4)b., in part, and (4)c, in part. Some examples of categories of
information that fit into the definition of proprietary information are:
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a. Information that discloses a process, method, or apparatus, including supporting data
and analyses, where prevention of its use by GEH's competitors without license from
GEH constitutes a competitive economic advantage for GEH over other companies.

b. Information that, if used by a competitor, would reduce their expenditure of resources
or improve their competitive position in the design, manufacture, shipment,
installation, assurance of quality, or licensing of a similar product.

c. Information that reveals aspects of past, present, or future GEH customer-funded
development plans and programs, that may include potential products of GEH (in this
case, the information was developed as part of a DOE funded effort and was derived
from information designated Applied Technology by DOE-NE).

d. Information that discloses trade secret and/or potentially patentable subject matter for
which it may be desirable to obtain patent protection.

(5) To address 10 CFR 2.390(b)(4), the information sought to be withheld is being submitted to
the NRC in confidence. The information is currently preliminary and is of a sort customarily
held in confidence by GEH, and is in fact so held. The information sought to be withheld
has, to the best of my knowledge and belief, in its current form, consistently been held in
confidence by GEH, not been disclosed publicly, and not been made available in public
sources. While still considered preliminary, disclosures to third parties, including any
required transmittals to the NRC or to the DOE, have been made, or must be made, pursuant
to regulatory provisions or proprietary and/or confidentiality agreements that provide for
maintaining the information in confidence. The initial designation of this information as
proprietary information, and the subsequent steps taken to prevent its unauthorized
disclosure in its current form are as set forth in the following paragraphs (6) and (7).

(6) Initial approval of proprietary treatment of a document is made by the manager of the
originating component, who is the person most likely to be acquainted with the value and
sensitivity of the information in relation to industry knowledge, or who is the person most
likely to be subject to the terms under which it was licensed to GEH. Access to such
documents within GEH is limited to a "need to know" basis.

(7) The procedure for approval of external release of such a document typically requires review
by the staff manager, project manager, principal scientist, or other equivalent authority for
technical content, competitive effect, and determination of the accuracy of the proprietary
designation. Disclosures outside GEH are limited to regulatory bodies, customers, and
potential customers, and their agents, suppliers, and licensees, and others with a legitimate
need for the information, and then only in accordance with appropriate regulatory
provisions or proprietary and/or confidentiality agreements.

(8) The information identified in paragraph (2) above is classified as proprietary because it
contains results and details of analyses methods and techniques developed by GEH for
evaluations of a sodium-cooled PRISM design and which was achieved at a cost to GEH
and is, at this time, considered preliminary information that may eventually (in a different
form) be submitted to the NRC as an application for review. The development of the
evaluation process along with the interpretation and application of the analytical results is
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derived from the extensive experience database that constitutes a major GEH asset. The
preliminary PRISM DCD is considered preliminary information currently under a business
confidential review process at this time because it has not been verified for transmittal as an
official design certification application, nor has it been reviewed for determining which
portions of the document represent Applied Technology information and should be treated
accordingly. It is possible that the GEH business confidential review process will later
determine that the document should be revised and formatted to be in a form to submit as a
design certification application. In that case, proprietary information and Applied
Technology information would be removed and provided in a separate document that would
be referenced as appropriate in the DCD, consistent with other design certification
applications currently under NRC review.

(9) The information sought to be withheld is not currently being submitted for specific action
by the NRC related to the document, although (through its format and content) it may
inform the NRC staff in certain generic activities and interactions. GEH does not currently
request NRC review of the document for issuance of a certified design or manufacturing
license. GEH has informed the NRC that a design certification application may be
submitted as early as first quarter 2012. At that time, the revised versions of the preliminary
documents would be submitted in a form that may become public information. However,
that does not obviate the fact that the information is currently preliminary and is considered
business commercial and confidential information at this time. In addition, the formal
application for a design certification would need to be reviewed to ensure that it does not
contain Applied Technology information, in which case GEH will interact with DOE-NE
prior to submitting a public version of a PRISM Design Control Document.

I declare under penalty of perjury that the foregoing affidavit and the matters stated therein are
true and correct to the best of my knowledge, information, and belief.

Executed on this 2 1st day of April 2010.

Patricia L. Campbell
GE-Hitachi Nuclear Energy Americas LLC
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PRISM Licensing Plan

Focuses on design certification for PRISM, but discusses a broad range of potential licensing
approaches and, thus, could be used to facilitate NRC and industry discussion on pluses and
minuses of different approaches available.

Discusses prototype testing that might be used prior to licensing. [[We recognize that the initial
PRISM module that might be licensed by the NRC would initially operate on qualified fuel, but
could be used for fuel qualification of recycled fuel for future PRISM modules fully engaged in
the recycling mission.]]

Discusses potentially using 10 CFR Part 50 two-step process. [[We recognize that the NRC
suggested that this is not an acceptable option during the licensing workshop. A two-step
process should not be ruled out because it is anticipated the first PRISM reactor would be heavily
funded by Federal funding thus the federal funding profile better supports a Part 50 process.]]

Provides a history of sodium-fact reactors NRC licensing activities, largely based on Clinch
River Breeder Reactor (largely focused on the licensing proceeding) and the Power Reactor
Development Company fast breeder history (extracted from NRC history brochure and website
information).

Provides information on the PRISM design attributes, including purpose of recycling spent fuel.

Discusses Various licensing options currently available, and includes a draft regulatory section
that shows a set of technical requirements for sodium-cooled reactors. [[DRAFT regulatory
requirements specifically for a sodium-cooled reactor are not intended to suggest that the NRC
needs to develop these regulations before issuing a license. The NRC, however, has stated that it
would work on developing technology-specific requirements in parallel with a licensing action
for those design types that may be licensed in more than a single licensing action. That is, if
only one sodium-cooled reactor might be licensed, the NRC may still develop the requirements
in parallel, but may elect not to also develop a set of regulatory requirements in parallel for
future rulemaking.]]

Discusses details of licensing and gets into technical issues.

In some cases, the document has attempted to capture the status of NRC licensing of advanced
reactors. Because this information was developed largely in 2008, it is not reflective of all of the
recent NRC actions related to advanced and small modular reactors. It could, however, be useful
to start a dialogue of the new NRC infrastructure being developed.

The document has sections that are marked as placeholders to show where additional work is
necessary. [[This might be an example of how to issue a document for pre-application meetings
to begin actions in advance of a complete application or to identify gaps and areas for more
discussion or guidance - e.g., topic areas for white papers.]]

The format of the proposed sodium-cooled reactor regulations is based largely on the current
requirements in 10 CFR Part 50 and expanded as needed for addressing technical differences.
Some of the regulations are fully developed, particularly the appendices.

A list of past AEC/DOE sodium standards is provided, even though it is somewhat historical at
this time.

Drop-In Meeting 4/21/2010
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DOE Disclaimer

This report was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States government nor any agency thereof, nor any of their employees, makes a
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency thereof.
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Executive Summary
Licensing Plan: Four options for licensing Americas sodium cooled

reactor

Sodium-cooled nuclear reactors have seen many iterations of concept including:
Experimental Breeder Reactors I & 2, USS SEAWOLF (SSN-575), burner reactor, Clinch River
Breeder Reactor (CRBR), Advanced Liquid Metal Reactor program (ALMR), Integral Fast
Reactor (IFR), Power Reactor Innovative Small Modular (PRISM), and the Sodium Fast Reactor
(SFR). Sodium-cooled reactors can provide an improvement in uranium resourceft.,'•diý .tio-
by a factor of a hundred compared to today's commercial water reactors, th?ý0re y
transforming nuclear power into a practically inexhaustible energy source. Im~agaion"•
sodium reactor can operate with a fuel cycle that destroys long-lived transurar fi,,iQ.pes. -

The first nuclear reactor to produce electricity was sodium-cooled (EBRJ);-,the second
nuclear powered submarine put to sea was powered by a sodium-cooled :al ndct!ý,ý
U.S. Advanced Liquid Metal Reactor (ALMR) program joined our national lcbo.ratof6s,ýnd U
industry in a common goal to produce a superior sodium reactorredesign c -l~

d 
f tni[ M

"America's sodium reactor!"
Further an NRC licensed sodium-cooled reactor canpric s-cutt~g solutions to some

of DOE Secretary Chu's and the Nation's daunting .eallenges"uchsIas:
NNSA: Fissile Materials Disposition alternatesS Disosition metric

of plutonium (melting classified shapes with,,the correctJ9 mount of uranium and
zirconium, producing the metallic alloy U-Pu-Z•:startu e PRISM. This eliminates
the costly plutonium purification step needed whenQ'w ons plutonium is used as
LWR fuel. This reestablishes U.S. international leadership.

Nuclear Waste Disposal: What is the best solution for nuclear waste disposal?
Solution: Through science, prove that transuranics (Np, Pu, Am, and Cm) contained in
used nuclear fuel can fuel a sodium-cooled reactor. Its "waste," or fission products,
has significantly reduced long-term radiotoxicity. This strategy changes the time
frame for safe and secure waste management within a geologic repository.

Nuclear Energy: What is the spark to build advanced light water reactor technology,
and focus Generation IV & Fuel Cycle R&D? Solution: A bold leadership move to
support advanced sodium-cooled technology (outlined in this concept paper), lowers
GHG emissions, supplies clean secure energy, and improves economic prosperity
through job creation and national security through initial plutonium consumption.
Starting this work now improves market confidence that there is a future for nuclear
power.
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A sodium-cooled reactor that produces useful power requires (among other things) a license
from the U.S. Nuclear Regulator Commission. This document provides four options to
accomplish this. Any one of these options requires a significant amount of effort. GEH, as a
reactor vendor, holds the first Design Certification (ABWR) issued by the NRC in 1997, and is
seeking a design certification for the ESBWR design. Regulatory uncertainty to license a
sodium-cooled reactor is so large that the "valley of death" for this transformational energy
technology appears nearly infinite. Only through formal and transparent interaction with the
NRC in a license application submission can entrepreneurial decisions be made for the
future. Transparent interactions with the NRC, industry, and most importantly, stakeholders
for the safety of sodium-cooled reactors will accomplish tangible risk reduction. This
document provides four different options to start this transparent interaction.

GE's history with sodium cooled power reactor systems is strong. We started emr:ko• ,. q
in 1950s with the establishment of the Knolls Atomic Power Laboratory. That eff6•\le Nto fft,.
successful commissioning and operation of the submarine USS Seawolf. Over the •yaOs we
have devoted a significant amount of effort and capital to active investigation' of\,the

scientific, developmental, engineering, construction, and reactor-opeof .... ospects. bf
sodium-cooled reactors. We have experience building one-of-e-kind -el s,,su I

SEFOR and the NR-1 (deactivated last November, after almost 40 years "We have
built prototypes for new, quieter naval propulsion plants (S5G) ii' f mar ears
provided a test platform for advanced natural-circulation prop )1ibn p as 'Nell as a
training platform for nuclear navy personnel. GE Hitaehi7NIclear Etbe gy, wit his heritage,
understands the licensing issues that must be addFe ea§outliKekin the plan being
submitted herewith. This comprehensive licensingflpan is the r.esult ofko'inte rdisciplinary
evaluation and provides the following:

* History of previous NRC sodium efforts,
" Four discreet and different options to licensing a sodkim reactor,

Establishes the licensability of PRISM by starting t"e process with NRC and with
support by the national laboratories.

Within the current regulatory framework, this plan evaluates the following options:

Option 1: Deterministic Approach. This option uses deterministic engineering judgment and
analysis to establish the licensing basis (including selection of events) and licensing technical
requirements. This approach has been used for licensing operating LWRs and involves no
use of PRA information (10 CFR Part 50).

Option 2: Risk-Informed and Performance-Based Approach. This option uses deterministic
engineering judgment and analysis, complemented by design specific PRA information, to
establish the licensing basis (including selecting licensing basis events) and licensing
technical requirements. The use of the PRA would be commensurate with the quality and
completeness of the PRA presented with the application (10 CFR Part 52).S
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Option 3: Risk-Informed and Performance-Based Approach (with greater emphasis on PRA).
This option places greater emphasis on the use of the design-specific PRA in complementing
deterministic engineering judgment and analysis, to establish the licensing basis (including
selecting licensing basis events), and licensing technical requirements (10 CFR 53).

Option 4: Draft new body Risk-Informed and Performance-Based Regulations for sodium
cooled reactors. This option would use a new body of regulations to establish the licensing
basis (including selecting licensing basis events) and licensing technical requirements,
making extensive use of the risk-informed and performance-based regulatory structure,
with subsequent rulemaking (10 CFR 56s). The thickness of the document comes from
drafting Option 4, which is provided in Appendix B.

Both Option 1 and Option 2 can currently be used to license a sodium cooled reactor. p)ption
1 may provide a better path for a demonstration or qualification reactor. Op tij '2 i'sthe
preferred path for commercial reactors. Option 3 and 4 can be developed oveirfl e•to
maximize the benefit of risk informed options for future concepts.

In summary, this DRFT document (many sections of this document still need'to\,be
completed) is provided to the NRC to show the amount of thought that has.been given'.•to,
licensing. It can be used as a comprehensive starting point for dialog(1,etwede NRWC and,
industry on options to license the PRISM and other modular and next-, eneýatonrea' io' ,
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1.1 General Plant Description

The PRISM reactor design proposed is for a small,
modular, pool-type, liquid-metal (sodium)-cooled
reactor producing 840 MWt power. Figure 1.1 is a
cut-away view of the reactor module. The standard
plant design consists of three identical power
blocks of 622 MWe, for a total electrical rating of
1,866 MWe. Each power block (Figure. 1.1)
comprises two reactor modules, each with an
individual thermal rating of 840 MWt. Each
module is located in its own below-grade silo and
is connected to its own intermediate heat transport
system (IHTS) and steam generator system. The
steam generator and secondary system hardware
are located in a separate building, which is on a
common seismic isolation pad. As currently
planned, all the reactors on the site share a
conunon control center, reactor maintenance
facility, remote shutdown and radwaste facility,
and assembly facility. Each power block of two
reactor modules would share a sodium service
vault containing sodium purification equipment.
The facility is being designed to permit siting at 90
percent of existing continental United States sites.
The proposed life is 60-years for the facility. The
major plant characteristics are listed in Table 1.1.

Each reactor module has its own steam generator
which is combined with the other steam generator
in a common header to feed a single turbine
generator. The reactor module and its associated
components are seismically isolated to reduce
horizontal oscillations (see the call out in Figure
1.1). The reactor module enclosure consists of the
reactor vessel, the containment vessel, and the
reactor closure head. The reactor vessel is a 5.08-
cm (2 in.)-thick stainless steel vessel, 30 ft in
diameter and 60 ft high. The reactor containment
vessel is a 2.5-cm (l-in.)-thick stainless steel vessel
approximately 31 ft in diameter. A 15.2-cm (6 in.)
diametral gap filled with argon gas exists between
the reactor vessel and the containment vessel. The
vessels are designed to permit in-service visual
inspection of the two vessels. The gap between the
two vessels is also intended to contain a primary
coolant leak without resulting in core uncovering.
The reactor closure head is common to both
vessels. The closure head is an 18-inch thick steel
plate with a rotatable plug (Figure 1.3) for

refueling, and with penetrations for the primary
coolant pumps, the intermediate heat exchanger
system, and instrumentation and hardware. The
system is designed so that all containment
penetrations only penetrate, through the closure
head.

The PRISM core (Figure 1.4) is designed to use
metallic fuel rather than oxide fuel. The core is
designed to have a 21 cent reactivity swing during
the fuel cycle. Reactivity and power are controlled
by eight independently regulated absorber
assemblies (control rods). Any one of the eight
absorber assemblies is capable of shutting down
the reactor and maintaining the core in aY', ht-
shutdown condition. In addition, the'reactor oie is
designed to utilize passive reactiAt'\ Cdbaol "

mechanisms to give a negativ reactivity
coefficient for all design-basis transi~ents.ý:ifur to
six Gas Expansion Modules ( ,GE on thecore
periphery, insert negatiKve . eactivkiy>
(approximately 69 cents) foowing_ 0 ý-flowevent. ._. [/ )

The main power systmn1s displayeýin'lF'gure 1.5.
The primary,'coolant i-s fOrced through-the core by
four ectfroma'OtiE (, EM ),pumps. During normal
operations the EM 'pump!s eive power from the

</Onsafety AC distbution system. Should the
preferred safety ACý,-distribution system fail, the
seconidary offsite power supply system powers the
EM pum. If the4iO6ferred and secondary offsite
supplies are lbs(d.tl plant, and therefore the EM
pumps, have,ýeno emergency ac power system.
However, power is supplied to the EM pumps to
provide coastdown, similar to a centrifugal pump,
by four synchronous motor/generator machines.

The heat removed from the core is transferred
from the primary coolant to an intermediate
sodium loop through the intermediate heat
exchanger. The IHTS piping is connected to the
steam generator via piping. The IHTS piping is
enclosed in a guard pipe to contain possible
sodium leaks. Shutdown heat is removed by three
systems: (1) the main condenser, (2) the auxiliary
(steam generator to air) cooling system (ACS), and
(3) the safety-grade passive reactor vessel
auxiliary cooling system (RVACS).
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The control system for the PRISM is a state-of-
the-art, hierarchical distributed microprocessor-
based digital -control system. An overview of the
plant control system (PCS) concept is shown in
Figure 1.6. Plant operations from 0-to-25 percent
power are semiautomatic (manually initiated, but
automatically implemented). This control mode
involves a progression through a series of hold
points or plant verification states. Operation from
25-to 100-percent power is fully automated. Each

of the six reactor modules has an independent
reactor protection system (RPS) located in the
reactor vault, but isolated from the reactor module.
The RPS is a digital system entirely independent
of the PCS. The RPS is a quad-redundant
protection system.

The PRISM design features have been chosen to
prevent core-melt/core-damage events that
previous LMR designs have traditionally been
designed to accommodate.

1.1
Characteristics (Mod B) /

Table
PRISM Power Block Desigr

N

Rated power 1,680 MWt, 622<(wle 1,

Steam flow rate 6,0009,0-0q-b/hr

Core coolant flow rate (per reactor) 8§600 gpmr \ "
Feedwater flow rate &/,6900 ,

Absolute pressure in reactor vessel 10LI'n (u Are)

Maximum linear heat generation rate \ 0\O.0 kW'-7

Average linear heat generation rate /\ \j7<ikW/ft
Number of Intermediate Heat Transport System (IHTIS)\joops 4

IHTS flow rate (per loop) 7 40,000 gpm

Number of steam lines 2

Steam design pressure (turbine throttle conditions) 1 2,100 psia

Steam design temperature (turbine throttle conditions) 8460F
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PRISM POWER BLOCK
1.
2.
3.
4.
5.
6.

7
8.
9.
10.
11.
12.
13.
14.
15.
16.

Steam Generator
Reactor Vessel Auxiliary Cooling System Stocks (8)
Refueling Enclosure Building
Steam Tunnel To Turbine
Reactor Protection System Modules
Seismic isolation Bearing
Reactor Module
Primary Electromagnetic Pump
Reactor Core
Intermediate Heat Exchangers
Lower Containment Vessel
Upper Containment Building
Sodium Dump Tank
Intermediate Heat Transfer System
Steam Outlet Piping
Feedwater Return Piping

Figure 1.1 PRISM Power Block
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Figure 1.2 Advanced Recyt

Figure 1.3 Reactor Assembly
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Figure 1.4 Advanced Ac
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Figure 1.6 Control System

S1-9 0



This page is intentionally left blank.

1-10



1.2 Previous PRISM Licensing
One of the major challenges to the construction
and operation of a nuclear power plant is the time,
cost, and effort required to obtain regulatory
licensing from the U.S. Nuclear Regulatory
Commission (NRC). The need to improve the
situation has been well recognized by both
government and industry, and a number of
remedies have been proposed. One of the most
important remedies is the regulatory certification
of standard designs. The NRC has issued both a
Nuclear Power Plant Standardization Policy
Statement and a Rule identified as Title 10, Code
of Federal Regulations, Part 52 (10 CFR 52 - Early
Site Permits; Standard Design Certifications; and
Combined Licenses for Nuclear Power Plants) to
this end. It is expected that the implementation of
this approach will be of major benefit, especially
when applied to new designs. Also, regarding new
designs, the NRC has issued a policy statement on
advanced reactors which sets forth desired
attributes of improved safety characteristics for
advanced designs, and encourages early

* interaction of the designer with the NRC to
streamline the licensing process. GEH has
submitted a letter to the NRC to start this
interaction.

The sustainable model for PRISM includes an
integrated on site Fuel Cycle Facility (FCF). The
FCF uses an electrochemical process to condition
spent fuel from PRISM into fresh fuel for
recycling in the PRISM reactor. The entire
licensing plan must then include plans for both the
PRISM reactor and for the FCF. Part 1 of the
licensing plan covers PRISM. The licensing of the
FCF will be treated in Part 2 at a later date
following further process development and design
definition of the facility.

This PRISM Licensing Plan is based on
recognition of established policies and precedents
in the nuclear licensing process, and on
information received from the Department of
Energy (DOE), NRC, and electric utilities
regarding their views of the desired process for the
licensing and commercialization of a new reactor
type. The Plan takes into account the progress of
the NRC toward implementing the nuclear power
plant standardization policy, and the recognized
need of the utilities for standardized plants, which

reduce licensing risks and uncertainties through
standard plant design certification.

An assessment of the overall situation spotlights
the central problem in licensing and
commercializing a new reactor type such as the
PRISM. The NRC, in rule 10 CFR 52, strongly
indicates that prototype reactor testing and
operation will be required before granting a
Standard Design Certification (SDC) for a new
reactor type. The electric utilities, however,
strongly indicate that they are unwilling to invest
in commercial units of a new reactor type until
they are assured that such a reactor will receive a
license. What is needed to resolve this problem is
a prototype test which can resolve the flie-nsimig
issues before the utilities co/1ditsubstaiitial
financial resources to the commerciaploanfV

The PRISM, with its modular design ajdýsparate
nuclear safety related island, permits the option of
an affordable prototype test. One-ractor nO ule
of the PRISM power blocl an b Ilt a\4p
subjected to a series of tests to demoi-gtrate its
inherent and passive safey cnaraceisticsLidn~rder

. •us f to J/ 7
to resolve the licensing issues. 1l. is sigfificant to
note that, in this conte.t, a passive tf•re is one
which•relies .,on y on thicg'laws of science and the
integrity of sto'th&ural "'i~mbers; requires no
sensing, switching,;imotive.power, or human
action; and is not defeated, or is difficult to defeat,
by hurman action. The inherent and passive safety
characteristics of/PRISM make it possible to
demonstrate •the fuVldixtent of those features on the
prototype wtih" 'high expectation that subsequent
commercial operation would still be possible. A
non-safety related turbine island is then added,
permitting operation as a power producer to
demonstrate operating, maintenance, and
inspection characteristics, and to recover a portion
of the development costs. The Next Generation
Nuclear Plant (NGNP) Licensing Strategy Report
to Congress (Aug 2008) selected an approach
similar to this.

It should be pointed out that the conventional
approach to licensing is by no means ruled out by
the PRISM concept. In the conventional
approach, a Construction Permit and Operating
License (CP/OL) would be obtained for the first
complete PRISM plant. In parallel, a Final Design
Approval (FDA) would be obtained for the
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standard plant design. The complete first plant
would then be built. After the appropriate tests
and operation of this first plant, the SDC would be
obtained based on the FDA and on the first plant
tests and operating experience. However, it is felt
that a licensing approach utilizing a prototype test
may have a better path forward for the U.S.

1.3 U.S. Leadership

Other nations have continued to work on fast
reactor and fuel reprocessing technologies while
the U.S. stopped by ending the Advanced Liquid
Metal Reactor (ALMR) program in 1994. The
U.S. slowly restarted via the Generation 4 nuclear
power plants (GEN IV), Advanced Fuel Cycle
Initiative (AFCI) and most recently the Global
Nuclear Energy Partnership (GNEP) policy
framework. France, UK and Japan in particular
have committed billions of dollars to oxide fuel
cycles and wet reprocessing infrastructure for light
water reactors. Although their experience
indicates that the oxide fuel process requires
continuous infusions of government money, they
are reluctant to consider a different approach
primarily because of the sunk cost. The U. S. has
the opportunity to learn from the experience of
those countries and to commercialize the metal
fuel with electrometallurgical processing (unique
U.S. technology). It is expected that a commercial
scale demonstration of the metal fuel cycle will
prove more economical, more proliferation
resistant, and produce a waste stream of superior
compatibility with geological disposal as
compared to the oxide fuel experience. In
addition, metal fuel demonstrates several unique
and very desirable characteristics enhancing the
safety performance of PRISM. Among these
advantages are:

" Thermal conductivity of the metal fuel
significantly reduces the temperature
gradient from center line to surface of the
fuel when compared to oxide fuel (reduced
center line temperature means reduced stored
energy);

* Metal fuel is compatible with the coolant
eliminating energetic interaction in case of
fuel-clad breach and minimizing erosion and
transport of fuel material in case of clad
breach.

* Passive safety preventing fuel melting

1.4 U.S. ALMR Program

The U.S. Advanced Liquid Metal Reactor
(ALMR) program, 1990 to 1995, was a
continuation of the quest in the last part of the 2 0th

century for a commercially viable sodium cooled
fast reactor. The failure of the Clinch River
Breeder Reactor (CRBR, 1972-1983) project in
1983, due to budget over runs, many technical
factors, and licensing issues with the NRC caused
a careful review of strategy. CRBR was a
monolithic, oxide fueled, loop reactor seeking
economy of scale by making the follow on plant
three times as big. PRISM, as a modular 'me1'al
fueled, pool design could not have (been pmore
different. PRISM sought econoiriecs/Ir 1
factory fabrication of standard mod KI5P aassive,
safety features replacing costly active engineered
safety features, and replication-,'of stand'ard
modules with factory constrnion. GE ledW\'

design team that represente& a cross§s\et.on of
U.S. industry:

* Babcock & Wi.Lox e6

0

0

* Westihg9Uise

ALMR adopted the metal fuel with
electrometallurgical recycle developed at Argonne
National Laboratory and demonstrated at EBR II
as part of their Integral Fast Reactor (IFR)
research. Thus, the ALMR became a partnership
of the best of U.S. industry and the U.S. national
laboratory and can rightfully be called America's
fast reactor.

The ALMR licensing approach capitalized on the
prior CRBR interactions with NRC to license a
sodium cooled fast reactor, and added the
possibility of a commercial scale prototype test to
demonstrate the passive safety features. As part of
the ALMR program, the NRC was asked to review
PRISM. NUREG-1368 titled Preapplication
Safety Evaluation Report for the Power Reactor

0

1-12



* hinovative Small Module (PRISM) Liquid-Metal
Reactor was published by NRC in February 1994.
This document stated, "Because the NRC staff
review was based on a conceptual design, the Pre-
Application Safety Evaluation Report (PSER) did
not result in an approval of the design. Instead it
identified certain key safety issues, provided some
guidance on applicable licensing criteria, assessed
the adequacy of the preapplicant's research and
development programs, and concluded that no
obvious impediments to licensing the PRISM
design had been identified." There were,
however, many questions raised and left
unresolved at the time the ALMR program
funding stopped. This document (NUREG-1368)
and its unresolved questions form a logical basis
for moving forward with PRISM licensing.

1.5 U.S. Clinch River Breeder Reactor
Project NRC Licensing Chronology

The Clinch River Breeder Reactor project
(CRBR), hence forth in this section called, the
"Project" was a sodium-cooled reactor very much
different from the PRISM system previously. described in Section 1.1. The Project reactor
design had some technical weaknesses and only
one licensing option (10 CFR Part 50); these two
issues led to the cancelation of the project in 1983
by Congress. The chronology of licensing events
are sumnmarized within this section of the licensing
plan so that lessons from the first attempt to
license a sodium-cooled reactor with the NRC can
be applied to PRISM.

Congress authorized the Project in 1970 as a
cooperative effort between industry and the U.S.
government to design, construct, and operate a
demonstration scale sodium-cooled reactor (Ref
9). The basic Project assumption was that with the
anticipated nuclear power expansion, uranium fuel
would not last. A breeder reactor, the Project's
reactor, would produce plutonium from the
abundant uranium-238 isotope (hence the term
breeder); the plutonium would be recovered from
the reactor fuel, and then used in water-cooled
reactors for fuel, better known as MOX (a mixed
oxide of uranium and plutonium).

The plant was to be located within TVA's system
* at a site on the Clinch River just west of Oak

Ridge, Tennessee. The plant was to produce about

350 MWe to provide large-scale data and
experience to test the overall operation record for
evaluating the commercial viability of producing
plutonium fuel for water-cooled reactors.

First in the licensing process came the preparation
of the program's environmental impact statement
by soliciting comments on scope and content from
many stakeholders (Ref 10). This process was
started in 1973. Hearings started in 1975 as the
Project worked on better defining the scope and
dealt with the six areas where additional
information was required. During the course of
this process, the litigation of the Project started
with East Tennessee Energy Group filing an
injunction on issues with the environmentaJ .hpact
statement requirements. In Kleppe(•vSierr ClIub
(Ref 11), the Supreme Court reversed a de6&inion of
a lower court that an environmental impact
statement is required for technology d' elopment
activity. From this point onwardthe iJn t
efforts spanned a 2.5-year perd nding e>II.,.

submittal of a 5,000 page. EISR4ef\•12) on
December 31, 1975. ,rt thelicensing rcesses

this document providedlt platfoifrmto address and
resolve comments <sibAitted b3(fldera'l'agencies
and interedtdp artles 'in fact the-Project EIS
addressed-lssue- \throuti the year of 2020,
inc1uding projectt"tctures, ý hedules, alternative

<,oie.gy sources, oti er\ reactor designs, and the
economics of producing plutonium in sodium-
cooled týeactors forthe subsequent use in water-

,,,e \ r/ /
coole reactors. Groups who vigorously opposed
the Project \ ".u the EIS process to submit
voluminous comments on the Draft Environmental
Statement (initial issue in 1974) and opposed it at
every turn throughout the preparation of the Final
Environmental Statement.

Those opposed to the Project also took many
opportunities to seek relief in the courts. For
example, in the U.S. Court of Appeals for the
District of Columbia in Scientists' Institute for
Public Information v. AEC ensured that an EIS
had to be completed for an R&D program. These
plaintiffs later in litigation sought to enjoin the
execution of the Project contracts for the purchase
of components.

In February 1977 and March 1977, the NRC
issued a favorable assessment of the Final
Environmental Statement (NUREG-0 139) and Site
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Suitability Report (NUREG-0786), respectively.
The Project sought a Limited Work Authorization
for site preparations under 10 CFR 50.10 (e) (2).
Then on April 20, 1977, President Carter
announced intention to cancel the Project. The
NRC responded by suspending hearings and
review of the application to build the Clinch River
Breeder Reactor. The ensuing four years of the
Carter administration sought to cancel the project.
However, design and procurement continued to
the point that by September 30, 1981, design was
stated to be 90% complete with $500 million of
reactor components on order. The Project also
continued to update the Preliminary Safety
Analysis Report (PSAR) to reflect these activities.
(The PSAR is necessary in licensing via 10 CFR
Part 50.) The reason that these design and
procurement activities continued after a
Presidential decree to stop the Project was
Congress still provided substantial funding for the
project (Ref 13).

All this changed in President Reagan's Omnibus
Budget Reconciliation bill of 1981 which
expressed the intention that the Project should be
expeditiously completed. The Act stated:

"Breeder reactor systems - The Clinch River
Breeder Reactor Project is to be funded at $228
million. This technology demonstration plant, as
set forth in the existing project arrangements, is a
key step in the development of the Liquid Metal
Fast Breeder Reactor. The conferees intend that
the plant should be constructed in a timely and
expeditious manner, so that a decision on the
commercialization and deployment of breeder
reactors can be made on the basis of information
obtained in the operation of the plant. The plant
should therefore be constructed on the basis of that
objective, and not on the basis ofproviding needed
power in the specific region of the Clinch River
site."

Reagan's Presidential direction allowed the
Project, in November 1981, to take three
initiatives in the NRC licensing process: 1) request
to conduct site preparations, 2) limited work
authorization, and 3) obtain a construction permit.
These actions are required/allowed under 10 CFR
Part 50 (Option 1 of this Plan). The NRC in
December of that year issued procedures under
which it would consider the requests, covering
such issues as:

* How oral presentations from stakeholders
would be taken.

" How independent review by the NRC staff
would be completed.

By June 1982, the NRC issued NUREG-0786 Rev.
01 titled "Site Suitability Report in the Matter of
the Clinch River Breeder Reactor Plant" which
explored site suitability for a sodium-cooled
reactor. By the close of the year, the NRC in a
"Partial Initial Decision," concluded the Clinch
River site was suitable, affirmed the contents of
the Final Environmental Statement, found the
requirements of NEPA and 10 CFR 51 had been
complied with, and that a Limited> Work
Authorization for site preparations sh%0t•j•eb'e
issued. On September of th~at, yea•y-ifet
preparation activities commenced\ a&<w th-
temporary stop work for two days, site prparation'•-N-
then continued without interruption-_
The intervenors' suits agaiti-"ijnýted W 'I)

Authorization and Construction Peimitcontinued
in the U.S. District Court' With b~othheaD

7iAterven7- / v, for3an
EPA as defendants, tie /ten petitioned for
investigation, and alleged that tlhere ,w~a~n effort
to conceaU~l cial safety".informatii-regarding the
"Coreýl -srupt•'ýAcc~ientiamong other issues.
T1i& again slo\,ed thbCli-,, icensing process./ , , <.: :\ - T

(However, in the spinn of 1983, the construction
permitiroceedings h'(jreceived a favorable report
from ,,-C's Adviýy Committee on Reactor
Safeguards Closure was being reached on all
these issuesnonettheless, on October 26, 1983, the
United States,'Senate terminated funding for the
Project coincident with the prospective retirement
of Senator Howard Baker of Tennessee.

The Hypothetical Core Disruptive Accident
(HCDA) for CRBR arose in analysis of the U0 2

fueled core. The positive sodium void reactivity
for a traditional "homogeneous" core design
produced a sufficiently energetic condition during
a Transient Over-Power (TOP) event to challenge
the structural integrity of the reactor. The
designers remedied this by creating an alternative
"heterogeneous" version of the core, still with U0 2

fuel, but with blanket assemblies interspersed in
the inner core zone. Because these blanket
assemblies had a12.9mm rod diameter, compared
with the smaller 5.8mm fuel rod diameter, the
blankets had significantly higher thermal inertiaS
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such that they had a delayed heat-up preventing
significant voiding during a Transient Over-Power
(TOP) event. The positive sodium void reactivity
in the heterogeneous CRBR core was sufficiently
reduced so that the total energy release in the
CRBR HCDA was within the structural
capabilities of the reactor. Critical experiments
were performed for the heterogeneous core at
Argonne-West in ZPPR-7, and the new sodium
void results appeared in Amendment 51 of the
CRBR PSAR in September 1979. This put the
HCDA issue to rest well before the 1983
intervenor actions.

The intervenors keyed on the licensing weakness
of the Project reactor core design and the "core
disruptive accident" (CDA). This created many
issues. The licensing weakness resulted from a
design choice to use an oxide fuel. The designer
finally excluded the CDA event from the design
basis of the reactor by changing the core design as
discussed above. The intervenors disagreed.
Therefore, the risks of a serious reactor accident
including the CDA and the source tern
calculations associated with it were difficult
technical issues to overcome.

Establishing at the outset of licensing the set of
credible design basis accidents is essential. This
will preclude expending a great deal of licensing
hearing effort on incredible events. This was done
in LWR licensing on an intuitive basis. Today, the
industry has Probabilistic Risk Assessment (PRA)
tools that can be used to determine a set of
accidents that are credible even though of
vanishing frequency.

In summary, this brief overview of the Clinch
River Breeder Reactor licensing efforts is
illustrative of what to expect when starting any of
the four licensing options presented in this plan.
Regarding PRISM:

It will be difficult.

It will be considered new.

It will take longer than expected.

It -will have well-organized and funded
intervenors using the legal system.

It will take time for the NRC to set up the
process for decisions.

1.6 Closing the Fuel Cycle

The U.S. initiated the Global Nuclear Energy
Partnership (GNEP) in 2006. Its vision was a
potential game-changer. GNEP sought
international cooperation in the search for
proliferation resistant fuel cycle processes that
might lead to safe, sustainable and economic
expansion of nuclear energy worldwide. GEH
viewed the objectives of GNEP as a perfect fit for
PRISM with the integrated on site fuel cycle
facility to recycle the spent metallic fast reactor
fuel. Thus, GEH began to promote PRISM as the
advanced recycle reactor and, coupled with the
fuel cycle facility, as the Advanced Recycle
Center.

Two predictable outcomes became el~ar asSE
advanced PRISM in the GNEP polihcyýmwork. •

" The cost of the several competingpath to
GEH's plan became ai, significant
discriminator to the U.S..govern4ment. X

* The licensing process may res It inadditions
to the design thav may resu!tin signflicant
cost increase.d-or example th~ original
PRISMdesign 'aiquot include cuntainment,
-- thaere seemecdto.be no technical basis to

ludeoneut onieiw\as added as a result of
- the NRC "er4 w Qhd> general industry

prudence. The current PRISM containment

consists of two sections: upper and lower.
~he,\,,Upper fcntainment is a concrete

remiforcedXsructure designed to protect the
PRISNI .per structure from external

events. This structure is located below
grade, further enhancing its ability to protect
against external events. The upper
containment is also designed to contain the
pressure from any internal pipe breaks and
sodium fires. The lower containment
consists of a one inch vessel that wraps
around the reactor vessel and is designed to
contain any leaks from the reactor vessel.
The current PRISM containment, although a
departure from a traditional LWR dome
containment, still represents a rugged,
defense in depth design protecting the
public.

An important teaching of GNEP was that each of
the four industrial teams recognized the need for
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a sodium-cooled reactor to consume
transuranics. The current focus of the DOE is
Fuel Cycle R&D looking at solutions to closing
the fuel cycle. There is still a highlight for the
need to move PRISM forward in the licensing
process. This will make the quality assurance
process through Request for Additional
Information (RAI), and subsequent rule making,
transparent to all stakeholders, and licensing
PRISM will give more substance to a cost
estimate to build.

1.7 The Role of Technology

Basic science surrounding the PRISM and
electrometallurgical recycle, including the electro
reduction needed to convert oxide used nuclear
fuel to metal, has provided an excellent basis for
the technology development for the tasks that
remain (Figure 1.7). The U.S. has a long and
successful history of operation of sodium cooled
fast reactors (most recently EBR II in Idaho and
FFTF in Washington) and a considerable database
of metal fuel operation from both of those sites.
The equipment required for electrometallurgical
refining and fabrication of the metal fuel will need
to be scaled up to handle batch sizes consistent
with commercial application. A PRISM module
can be started up with the well documented and
understood binary UZr or trinary PuUZr fuel.
After the safety tests for licensing of PRISM are
completed, the PRISM module can begin to load
lead test assemblies that include transuranics.
Qualification of the transuranic fuel will require
technology development assistance from the
national laboratories.

In addition to fuel and fuel cycle equipment
development, analytical tools will be updated to
support the safety analysis and the NRC
independent evaluations as shown in Figure 1.7.
The analytical tool development is not as daunting
as one would expect since:

" The PRISM core is small compared to the
very long path length of fast neutrons which
allows point calculations to yield a good
nuclear representation of everywhere in the
core;

* The sodium that cools the core is single
phase and operates at atmospheric pressure;
and

* Tools can be validated with previous U.S.
Government testing data.

These reasons are coupled with extensive use of
passive safety features. Examples of passive
features include naturally circulating fluid
systems, thermal expansion, mechanical stops, and
rupture discs. Since all design temperatures and
pressures are within the accepted envelopes of
standard materials, it is expected that refinements
to existing tools will be minor.

1.8 Continuing Process

There has been a history of evolution in the
licensing process for LWRs. The realitie~sof the
market place moved the construetiork.a Ad
operation licenses separated by large,^qapta'k
investment and several years (101iFi W5,) t•
combined construction/operating licensesKthat are
granted conditionally at the same time >1,`6'O FR
52). Additionally there is a -move toward a'risk-
informed body of rulemakinig4or nw ipants a§P!•. / /\ ýx \,opposed to the more deterministic /olass/eapproach

to licensing analysis .As'7the4,NRC mo6es to
consider licensing al-dvanced plant liŽePRISM,
the beginning may~l~e ,•imilar toh early LWR
process/ý,(.CF•.50) and.then moving towards risk
informed licensing prcessaifter some plants are in
operation. The rest of the s-ections of this plan
pryide the objecttes, approach, PRISM
Llc nsing Program lcensing Status, how basic
science can contributeo licensing, and next steps.
The larg"e appendices provide the reader in
Appendix A\ how the General Design Criteria
would be changed for PRISM Licensing per NRC
guidance in NUREG 1368 and 1369. Appendix B
is a draft rule making for sodium cooled reactors.
Appendix C provides PRISM requirements, and
Appendix D the requirements in Historical RTD
standards.
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2.1 Objectives

To be viable, and to operate without perpetual
government subsidy, the Advanced Recycling
Center must be economically attractive on a
commercial basis for private industry. GEH
believes that the PRISM, with co-located NFRC
using metal fuel, can be shown to fit a sustainable
business model if the uncertainties involved with
licensing PRISM and the NFRC can become
predictable.

Part 1 has been developed to achieve the following
objectives:

a Establish the licensability of PRISM nuclear
power plants by starting the process with
NRC and with support by the national
laboratories;

Start technical activities
uncertainties in the schedule
PRISM nuclear power plants;

to reduce
of licensing

* Reduce the costs of meeting licensing
requirements for follow-on plants to gain
build commitments from utilities; and,

" Provide an initial outline of key documents
such as Sodium Reactor Regulation (PART
56S), Sodium Standard Review Plan, Codes
and Standards, and Reg Guides.

The means to achieving these objectives is
obtaining standard design certification for the
PRISM Power Block, based on the testing and
operation of a prototype module.

New nuclear power plants can be licensed under
either of two existing regulatory approaches. The
first approach is the traditional "two-step" process
described in Title 10, Part 50, "Domestic
Licensing of Production and Utilization
Facilities," of the Code of Federal Regulations (10
CFR Part 50), which requires both a construction
permit (CP) and a separate operating license (OL).
The second approach is the new licensing process
described in 10 CFR Part 52, "Licenses,
Certifications, and Approvals for Nuclear Power
Plants," which incorporates a combined
construction and operating license (COL). This
second approach has been called "one-step"
licensing; however, due to the many steps

required, DCD certification, COL submittal,
construction inspection, ITAAC, etc. this process
has yet to be proven faster; more predictable or
less risky than the previous method. Both of these
processes allow a deterministic or risk-informed
performance-based approach to technical
requirements.

Many of the regulatory requirements and
supporting review guidance for LWRs are
technology neutral; that is, they are applicable to
non-LWR designs as well as LWR designs.
However, certain LWR requirements do not apply
to the unique aspects of a Sodium FasttReact'or
(SFR) design. Accordingly, in developing the
NGNP licensing strategy, the NR 'an ? \OE

considered the various options availabl'eto the
NRC staff for adapting current <NRC\.LWR
licensing requirements for the NGNP =These
options related to legal p Ns, e alRemsttr \1d
research, and regulatory infrastr n. nii• . / -'L . / / .N,,
included an examination ot1historieal\llcensing
activities. Evaluationii similar. to the.ýones
conducted for NGN iave behn(perf•rned for
PRISM. -These evaluations aýc 9itained in
Tables 1..3-2and.--3\in NUREG-1368 Pre-
appication Saf,,Evaluation Report for the
Power Reactor Innovative Small Module (PRISM)
•qi4ld-Metal Reactor,- and will be discussed in this

N',The licensing in in this P s Iwis
composed~of'hv•6 di'stinct aspects. The first aspect
is a recoimnenf,Odd approach for how the NRC will
adapt the current LWR technical requirements to
apply to a SFR. The second aspect is a
recommended licensing process alternative that
identifies which of the procedural alternatives in
the NRC regulations would be best for licensing
subsequent PRISM power plants.

2.2 Licensing Options

In evaluating how NRC LWR technical licensing
requirements may need to be adapted for different
types of reactors, many issues must be considered,
including (1) which section of the Atomic Energy
Act (AEA) should be used as the basis for the
reactor license application, (2) which NRC reactor
licensing process should be followed for the
reactor license application, and (3) how current0
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NRC LWR technical, regulatory, operation and
maintenance, administrative, and other non-
technical requirements should be adapted for the
reactor license application. This was done with
GE's 1987 submittal of the PRISM design [Ref.
1]. In this submittal, under PART 50, GE stated
that the following General Design Criteria (GDC)
do not apply: 33, 35-37, 41-46, 55 and 57. When
the NRC issued NUREG 1368, they only agreed
that 33 and 35 did not apply.

Within this regulatory framework, there are
several options for establishing the licensing basis,
each placing progressively greater emphasis on the
use of Probabilistic Risk Assessment (PRA)
techniques and risk insights. These options are:

Option 1: Deterministic Approach. This
option uses deterministic engineering
judgment and analysis to establish the
licensing basis (including selection of
events) and licensing technical requirements.
This approach has been used for licensing
operating LWRs and involves no use of PRA
information (10 CFR Part 50).

" Option 2: Risk-Informed and Performance-
Based Approach. This option uses
deterministic engineering judgment and
analysis, complemented by design specific
PRA information, to establish the licensing
basis (including selecting licensing basis
events) and licensing technical requirements.
The use of the PRA would be commensurate
with the quality and completeness of the
PRA presented with the application (10 CFR
Part 52).

* Option 3: Risk-Informed and Performance-
Based Approach (with greater emphasis on
PRA). This option places greater emphasis
on the use of the design-specific PRA in
complementing deterministic engineering
judgment and analysis, to establish the
licensing basis (including selecting licensing
basis events), and licensing technical
requirements (10 CFR 53).

" Option 4: Draft new body Risk-Informed
and Performance-Based Regulations for
sodium cooled reactors. This option would
use a new body of regulations to establish
the licensing basis (including selecting

licensing basis events) and licensing
technical requirements, making extensive
use of the risk-informed and performance-
based regulatory structure, with subsequent
rulemaking (10 CFR 56s).

2.3 Alternatives for Licensing for Each
Option

PRISM power plants can be licensed under the
four regulatory options previously presented.
Within this context, several alternatives under
each of these options are provided:

2.3.1 Option 1: 10 CFR Part 50 Licensing
Process

2.3.1.1 Alternative 1-1: Construction Permif and,
Operation license (CP/OL) (relmA'fiaryx
Design Provided) aplcto,

This alternative would start with an application for
a CP to be issued under 10,ER.R50.5(ak)\pat
would contain site safety information, a. complete
Environmental Report (El\l;(prelimnaiy \design
information, and a prelifminaU plan/for opefational
programs. Once ficCP is( liiissuedlan OL

asubmitted jipder 10 CFR
50.3ion of the final design
inforeation ad t°na programs (with
.k~ le,, tt sciedules). 'nce construction is

iomplete and the OL s issued, the NRC would
grant authorization to l el.

2.3. 1.2\ktenmatuve. L -2: CP/OL with a Final
Design ri vided.

This alternative would start with an application for
a CP to be issued under 10 CFR 50.35(b) that
would contain site safety information, a complete
ER, final design information, and a preliminary
plan for operational programs. Once the CP is
issued, an OL application would be submitted
under 10 CFR 50.34(b) with a description of the
operational programs (with implementation
schedules). Once construction is complete and the
OL is issued, the NRC would grant authorization
to load fuel.
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2.3.2 Option 2: 10 CFR Part 52 Licensing
Process

2.3.2.1 Alternative 2-1: 10 CFR Part 52 Licensing
Process (COL).

This alternative would begin with a COL
application filed under Subpart C, "Combined
Licenses," of 10 CFR Part 52 that would contain
site safety information, a complete ER, final
design information with Inspections, Tests,
Analyses, and Acceptance Criteria (ITAAC), and a
description of the operational programs (with
implementation schedules). Once the COL is
issued and ITAAC are met, the NRC would grant
authorization to load fuel.

2.3.2.2 Alternative 2-2: 10 CFR Part 52 Licensing
Process (Design Certification Rule
(DCR)/COL)

This alternative would start with a DCR
application filed under Subpart B, "Standard
Design Certifications," of 10 CFR Part 52 that
would contain non-site-specific parameters, final
design information with ITAAC, and generic
technical specifications. Subsequently, a COL
application would be submitted that would
reference the DCR and contain site-specific safety
information, a complete ER, final design
information for the site-specific design features,
and a description of the operational programs
(with implementation schedules). Once the COL
is issued and ITAAC are met, the NRC would
grant authorization to load fuel.

2.3.2.3 Alternative 2-3: 10 CFR Part 52 Licensing
Process (Early Site Permit (ESP)/COL).

This alternative would start with an ESP
application filed under Subpart A, "Early Site
Permits," of 10 CFR Part 52 that would contain
site-specific safety information, an ER, design
parameters, and a demonstration of the feasibility
of emergency plans. Subsequently, a COL
application would be submitted that would
reference the ESP and contain any remaining
environmental information, final design
information with ITAAC, and a description of the
operational programs (with implementation
schedules). Once the COL is issued and the
ITAAC are met, the NRC would grant
authorization to load fuel.

2.3.2.5 Alternative 2-5: 10 CFR Part 52:
Manufacturing License

The U.S. Nuclear Regulatory Cominss(
may issue a license authorizing manuf'
nuclear power reactors to be installedd•at
identified in the manufacturing license ap
A nuclear power reactor maifaCtuired
manufacturing license may 6iy be tným
and instanedi at a site ,r jo cn -elner a
construction permit uidr 10 GFR Pa 50 or a
combined license uflderý 10 CFR Pa. 52 has been
issued.,.manufa" ring license applicant may
referck;e a dr design certification or a
standard design a proval itq application. The
4apication must contain ' a'"inal safety analysis
report containing the formation with a level of
desiiinformation ,f• ,ficient to enable the NRC to
judge thepplicant's proposed means of assuring
that the manufac ing conforms to the design and
to reach a firtl conclusion on all safety questions
associated with the design, permit the preparation
of construction and installation specifications by
an applicant who seeks to use the manufactured
reactor, and permit the preparation of acceptance
and inspection requirements by the NRC. The
application must contain the proposed inspections,
tests, and analyses that the licensee who will be
operating the reactor shall perform, and the
acceptance criteria that are necessary and
sufficient to provide reasonable assurance that, if
the inspections, tests, and analyses are performed
and the acceptance criteria met:

2.3.2.4 Alternative 2-4: 10 CFR Part 52 Licensing
Process (DCRIESP/COL).

This alternative would start with DCR and ESP
applications filed under Subparts A and B of 10
CFR Part 52. Subsequently, a COL application
would be submitted that would reference the DCR
and ESP and contain final design information for
the site-specific design features, any remaining
environmental information, and a description of
the operational programs (with implementation
schedules). Once the COL is issued and the
ITAAC are met, the NRC would grant
authorization to load fuel.

The reactor has been manufactured in
conformity with the manufacturing
license; the provisions of the Act, and the
Commission's rules and regulations; and
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* The manufactured reactor will be operated
in conformity with the approved design
and any license authorizing operation of
the manufactured reactor.

* If the application references a standard
design certification, the ITAAC contained
in the certified design must apply to those
portions of the facility design which are
covered by the design certification.

* If the application references a standard
design certification, the application may
include a notification that a required
inspection, test, or analysis in the design
certification ITAAC has been successfully
completed and that the corresponding
acceptance criterion has been met. The
Federal Register notification required by §
52.163 must indicate that the application
includes this notification.

* An environmental report as required by 10
CFR 51.54.

" If the manufacturing license application
references a standard design certification,
the environmental report need not contain
a discussion of severe accident mitigation
design alternatives for the reactor.

GEH could apply for a manufacturing license
following development of the design and either
after or concurrent with design certification
review. It would allow manufacturing of the
nuclear power reactor before a specific site is
designated. GEH would need to weigh the
expected benefits of this approach and whether
there would be a market for the modules after
manufacturing.

2.3.3 Option 3:10 CFR Part 53 Advanced
Reactor Probabilistic Risk Assessment

NRC is currently evaluating the use of PRA in
advanced reactor licensing. This approach was
considered for the Next Generation Nuclear Plant
(NGNP) per the guidance of EPAC 2005 Nuclear
Energy title C but NPGP now plans to use Part 52.

2.3.4 Option 4: 10 CFR Part 56S New
Regulatory Process for Sodium
Reactors

This last alternative is to provide draft regulatory
language derived from PART 50 as under-pinning
of the safety philosophy that overlays the current
activities with probabilistic risk assessment, but
focuses the regulatory issues to those germane to
reactor systems cooled by sodium. This approach
we call PART 56S ("s" for sodium).

2.4 Objectives

This PRISM Licensing Plan has been developed to
achieve the following three objectives:

* Establish the licensability of 'rSM nucler
power plants prior to commiti tntbyt•e•
utilities to buy.

* Reduce uncertainties in the schedle of
licensing PRISM nuclealants

" Reduce the cost ofI meeting licensin
requirements. in

The means to achieving they o tives isobtainin gstandarcd'seiu ciic nfo'hScert'f to<for the

PRISM, -based o he testing and operation of an
initi"' moduler p rblock, or PRISM
prototype. The bottom lneh jective is to build

e1h first sodium co0ded reactor design that is
focu,,seidon future commercialization.

2.5 s •, " v""ory Committee on
Re•a "tllafeguards (ACRS)

Once the licensing review process has progressed
to the point that a preliminary safety evaluation
report has been generated, a subcommittee will be
formed for the review of the licensing application.
It is assumed that the ACRS will establish a
subcommittee on sodium-cooled reactors as well.
The ACRS meetings and the eventual ACRS
recommendation to the Commission are key
licensing events and are integral to the publication
of a safety evaluation. The ACRS review and
favorable recommendation are required regardless
of which of the four Options presented in the plan
is pursued.

S
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The history of the ACRS evolving into a more
important body goes back to the original 1954
Atomic Energy Act that permitted the wide use of
atomic energy for peaceful purposes, ending the
government monopoly on technical data and
allowing commercial nuclear energy to develop as
an urgent national goal. In the early years, there
was an impatience for the Atomic Energy
Commission to show progress in the growth of
nuclear power. Although ultimately defeated by a
narrow margin in Congress, then Senator Albert
Gore (senior) co-sponsored legislation for six
nuclear power plants of different designs to be
constructed to advance nuclear power generation.

The two-step licensing process was established
and each project was reviewed on a case-by-case
basis because of the differences in design (which
the AEC then encouraged). The technical staff
reviewed applications based on the information
provided and the ACRS performed an independent
review of a construction permit and license
application for a project, but these
recommendations were essentially not open to
public scrutiny. The staff's recommendation and
the ACRS recommendation went to the AEC
Commissioners, which made the final decision on
whether or not to approve the application. The
Comniission later delegated this final approval to
the panels drawn from the Atomic Safety and
Licensing Board, but retained its final jurisdiction
if it chose to review a board ruling (this continues
today under the NRC). Of course, at that time the
AEC both promoted and regulated the civilian use
of nuclear power.

With the two-step licensing process, the AEC
could allow construction to begin while continuing
to investigate outstanding safety questions.

This approach was in part due to the goals of rapid
development of nuclear power. The AEC and the
ACRS recognized that not all risks could be
eliminated, but that the hazards were assessed
through competent judgment at the time. In 1956-
57, this conflict between development goals and
assurance of safety soon was challenged when the
Commission granted a construction permit for a
commercial fast breeder reactor, despite
reservations of the ACRS - the applicant was the
Power Reactor Development Company, a
consortium of utilities led by Detroit Edison,

applying for a permit to build a fast breeder in
Lagoona Beach, Michigan, on Lake Erie about 30
miles between Detroit and Toledo.

The fast breeder was much more complex than the
light-water reactors at that time. The ACRS
concluded in its non-public report to the
Commission that there was insufficient
information available to assure that the fast
breeder reactor could be operated safely without
public hazard, and that the safety issues likely
could not be resolved within the proposed
schedule for an operating, license for the facility.
In Congressional budget hearings, the AEC
Chairman asked for supplemental funding for the
civilian power program. The AEF 'airmian
inadvertently revealed he would attend. a
groundbreaking at a specific date, veviýnthgl
construction permit was still under re, "W.`

Also, a Commissioner - in an ef"o to
demonstrate the need for theyfim'dn request
disclosed the ACRS conclusions onpAtl\projetc.t
He was uneasy about (the .4- S 'report's
implications on safety and wentto heý'4oint
Committee (with oversight of the AE), whose
members became upset that thicjE 'had not
informed th] bouthe -ACRS report. The AEC
was reif•tant it-make theAK RS report available
afdrikewise reluc'tant\to make"i't public. The AEC
staffconcluded its reiview and recommended that a
construction permit be granted. The Commission
(likely\ based on •te ACRS report) issued a
conditional"\jeniit such that safety uncertainties

would havbi6 be settled before an operating
license could be issued, thus allowing construction
to begin.

This action upset the Joint Committee and it took
action to prevent recurrence of what it believed
was "reckless and arrogant" action on the part of
the AEC Chairman. Not going so far as to create
separate agencies at that time (as later when the
NRC and ERDA - later DOE - were created),
legislation was introduced to establish the ACRS
as a specific statutory body, directing that its
reports on licensing cases be made public, and
requiring public hearings on all reactor
applications. Although the AEC opposed all three
measures, Joint Committee Chairman Clinton
Anderson (then Senator from New Mexico)
presented a bill to provide indemnity insurance for0
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reactor owners, which the AEC favored to
stimulate private investment in nuclear power. In
1957, the Price-Anderson Act amended the
Atomic Energy Act to include indemnity insurance
and to reform the AEC licensing process
(including a requirement for a mandatory public
hearing on all construction permits). Thus, the
ACRS has the following duties by statute (42
U.S.C. 2039, or Section 29 of the Atomic Energy
Act of 1954, as Amended).

"The Committee shall review safety studies and
facility license applications referred to it and shall
make reports thereon, shall advise the Commission
with regard to the hazards of proposed or existing
reactor facilities and the adequacy of proposed
reactor safety standards, and shall perform such
other duties as the Commission may request."

The ACRS must make a recommendation on the
PRISM design to the NRC Commission as a
statutory requirement. Its review will be focused
on the safety of PRISM. The team that submits
this license to the NRC needs to be ready to
defend the safety of the PRISM design. From a
logistics standpoint, the ACRS uses the NRC
Safety Evaluation Reports for each chapter to help
guide its review and it does challenge the NRC
staff in how detailed it has performed its review;
however, its ultimate recommendation will be on
the GEH application and not the NRC SER.

While it may seem that the ACRS focuses on or
oversees the NRC staffs review, it is actually
providing an independent recommendation to the
Commission on the safety of the PRISM design,
irrespective of the NRC staffs conclusions. That
is, the ACRS could express certain reservations
that the Commission would weigh against any
staff conclusions, but it is the Commission
decision (as may be delegated to the ASLB panels)
that is final. For design certifications (Option 2),
the public has an opportunity to comment on the
proposed rulemaking that would certify the
PRISM design.

2.6 Strategic Goals

Achieving the objectives of 2.1 would move
forward with the following goals:

Initiate substantive and transparent exchange
with NRC, including national laboratories,

using the design submittal and RAI (Request
for Additional Information) processes. The
first step in this process exists in the form of
the PRISM PSER (NUREG 1368).

* Reach agreement with NRC that the
regulatory issues surrounding reactor
systems cooled by sodium are significantly
different from water-cooled systems and that
the regulatory process would be enhanced in
clarity and thoroughness by accumulating
those regulatory issues in a separate body
(Part 56S).

- Obtain a standard design certification
(SDC) for PRISM using Part AS.,

" Obtain a COL for a single PR S mo ide to
demonstrate PRISM safety featur

* Start up, test and operate the PR S mod ul

" Load lead test assembi I) to bein
qualification of transuranie fauel

This outline of goals is the efe h. If
a new body of regtldaionl ob iscd o reactor
systems cooled by odium (Part s is hught to
be too undesirable, t1• eobjectives caill be met
by a ith COL, or the historic
se i orted by Part 50.CP a(i sipr

J ever, the co ern:ial adaitage of a Part 56S
cold••be remarkabl The clarity of the focused
rule•, •uld make tlihet utility applicant submittals
more ge ane to the unique issues thus enhancing
the efficiene. o thý)tm regulators and applicants.

In order to fualy explore the pros and cons of a
Part 50 versus a Part 52 licensing process for
PRISM, GEH convened a Lean Action Workout in
September 2009. Included were experts from
GEH (with experience in ALMR Part 50 licensing,
ABWR Part 52 licensing, and ESBWR Part 52
licensing), DOE, and architect-engineers, national
laboratories, universities and former CRBR
participants. The results of the Lean Action
Workout are presented below as a series of pros
and cons for a Part 50 and a Part 52 approach to
licensing PRISM. For a PRISM commercial plant,
the Part 52 licensing approach seems to be
preferred (Part 56S in the longer term when the
body of risk-informed and perfornance based
regulations are in place for sodium cooled
reactors). It presents a lower financial risk to the
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necessary commercial investment and is preferred
long term by the NRC, although Part 52 presents
some new risks because it is not yet a completely
proven process for advanced reactors. However,
for a first-of-a-kind prototype, Part 50 licensing
may be preferable. This is especially true if it is a
government-funded prototype or fuel testing
reactor that does not require substantial
commercial financing. Part 50 of the regulations
provides more time for design and technology
development to be completed before the final
design. It can accommodate an earlier start of
construction and produce additional political
momentum and offers a potentially shorter
schedule to start of operations. There is more
flexibility and time for the NRC to make final
licensing decisions.

Part 50 Licensing

" Can only build one plant with a Part 50
license/may limit value for standardization

* Construction back-fit can be costly

* Uncertainty at every hearing

* NRC experience with Part 50 is aging

Part 52 Licensing

Pros:
* Higher power industry supI

lower financial risk (i
commercial enterprise)
construction financing

" Can build more than one pl
52 license/approved DCD

* Part 52 is preferred//Y_
plants (eg NGNP Hi•g Ter
Reactor) '<a ) /

* Step by stel "licensin
applicant tol"ank things (sit

S.Partr52 no'enffallv limits

Pros:
a Historical experience, we know it works

Construction can start earlier providing
additional momentum for a government-
funded project

More time available for design and
technology development for a prototype
plant project

Allows for more work to be done in
parallel (early site preparation, final
design, construction) with potential for a
shorter overall schedule to operation

Two formal hearings may build additional
public trust

NRC does not have to issue the license
until the end, gives NRC more comfort for
a new reactor design

Cons:
* Less power industry support because of

higher financial risk (if this is a
commercial enterprise)

lows

and

'ad schedale predictability and
46ess construction rework
Idesign is required earlier

-t and design certification

0 to operate based on an
ITAAC

Cons:
* Higher uncertainty because NRC has not

yet completed a COL or an ITAAC
closure process

" Higher level of detail in conceptual /final
design is required resulting in a later start
of construction

" Unknown/untested legal risk
* Up to four hearings are possible (but with

a narrowing scope for each)
* More steps in the licensing process
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Early required NRC approvals (eg design
approval) present additional risk to NRC
for new designs and therefore NRC
decisions are expected to be conservative
and lengthy

2.7 Section References

1. 10-CFR-50 Appendix A General Design
Criteria for Nuclear Power Plants

2. NUREG-1368, Preapplication Safety
Evaluation Report for the Power Reactor
Innovative Small Module (PRISM) Liquid
Metal Reactor

3. 10-CFR-50 Domestic licensing of production
and utilization facilities

4. 10-CFR-52 Licenses, certifications and
approvals for nuclear power plants

5. Next Generation Nuclear Plant Licensing
Strategy, A Report to Congress, August 2008.

6. GEFR-00842, (PRISM/ALMR) Licensing
Plan, April 1989.
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3.1 APPROACH

In order to achieve the objectives listed in the
previous section, a three-pronged approach has
been developed:

1. Design a standard PRISM plant whose
safety portion is licensable by certification
and amenable to many required prototype
tests. A government financed reactor
whose design could be evolved into a
certificate to manufacture could stir
commercial interest.

2. Perform safety tests and subsequent power
operation on a prototype reactor module in
order to establish the basis for standard
design certification. Then continue to
operate the prototype to qualify
transuranic fuel assemblies for future
PRISM construction.

3. Establish procedures to implement
standardized regulations that will permit
commercial PRISM plant licensing by
referencing the standard plant design
certification. This process for creating a
Part 56S can proceed as a DOE-NE
initiative independent of committed funds
for building a PRISM reactor.

The PRISM features that support this approach are
passive heat control, modularity and factory
fabrication.

3.1.1 Inherent Core Reactivity Control and
Passive Decay Heat Removal

A number of innovative features used in the
PRISM design contribute to the viability of this
approach. These features are a high degree of
inherent core reactivity control, and passive core
decay heat removal. These two features reduce
the challenges to engineered safety systems,
permitting the running of safety tests for a number
of severe events, such as loss of heat sink without
scram or loss of coolant flow without scram, and
still saving the reactor for additional tests and
power production. These features also eliminate
the need for most of the conventional active safety
systems, and for operator action to shut down the
reactor in the event of off-normal conditions.
From a safety point of view, the reactor system
can be decoupled from the remainder of the plant,

including the secondary heat transport system,
steam generator, plant control system, and plant
operators. Only the nuclear island, comprised of
the reactor module, reactor protection system, and
a small set of service systems, is required to be
nuclear safety related. This is a significant
departure from the LWR safety approach. The
operator safety functions can be limited to
monitoring post accident conditions,
communicating plant conditions to outside
personnel, providing mitigating actions, and
initiating recovery actions, for accidents such as
loss of flow or loss of heat sink. For other
potential accidents such as seismic events or a
sodium fire, the active involvement ofItrained
operators is still required. The preyio°is"Pý R
work performed on PRISM shows (these ties0
accidents/events have very low priority•Ž"

3.1.2 Modularity

A power plant would be cofeprd ofthrle
identical power blocks, with c ' eac power We
comprised of two identical la f " ' d dles

each with its own steam at'' fe ' gýone
turbine island. On'lrthe nuclearksln/(NI) is
safety related. Thu<s,<a~safety tdst 6roe NI can
demon• "• Nsaet.y characteristics for a
complete plant six times'its. size. There will still
,nýedto be an analysisof sitin1gmultiple reactors at
one:\site to mitigate' common failure modes or
interference from calsa~lty on one plant interfering
with another, but thiss not without precedent.

3.1.3 aýci rao rication, a

All of the plant components can be fabricated in
modules in a factory, shipped to the site by rail or
barge, and assembled into exact replicas of the
standard reactor, which has been tested and
certified. This permits a degree of reliability,
quality control, cost control, and replicability not
possible with the current practice of "stick
building" at the site. This also allows the use of a
manufacturing license, in Part 52.

Incorporation of the above detailed features, plus
use of the design principles of defense-in-depth,
redundancy, and diversity, yield a standard plant
design which fully meets the NRC Safety Goals,
and the NRC policy statements on the Regulation
of Advanced Nuclear Power Plants and on Severe
Reactor Accidents Regarding Future Designs and
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Existing Plants. This is the basis of the conceptual
design for PRISM that was submitted to the NRC
in the Preliminary Safety Information Document
(Ref 3.7.1). After reviewing the conceptual design
documentation the NRC published Preapplication
Safety Evaluation Report for the Power Reactor
Innovative Small Module (PRISM) Liquid-Metal
Reactor, Ref 3.3.3.

3.2 Approach to Safety

There are five levels of safety in the PRISM
design cited in NUREG-1368, 15.1.1:

3.2.1 Passive ("Inherent") and Basic Design
Characteristics

The first level of safety is passive (inherent) and
related to, or deriving from, basic design
characteristics. This means taking advantage of
every aspect of the design from the type of coolant
it uses down to the simplification of the
engineered safety features employed. For
example, sodium has excellent heat transport
characteristics; it can be utilized at low (operating)
pressure, far below its boiling temperature.
Building a power plant with six completely
separate small-size reactor modules allows each
unit to have passive decay heat removal and a
lower source term in the event of a catastrophic
accident than a single power plant of comparable
power output of the six modular reactors. The
reactivity feedbacks are such that the power
decreases significantly when off-normal events
take place, thus producing a passive response to all
unscramned scenarios. Core inlet nozzles are
designed to make total blockage of flow to an
assembly nearly impossible. Passive heat removal
systems such as the Reactor Vessel Air-Cooling
System (RVACS) provide highly reliable decay
heat removal. Finally, the metal fuel more
effectively retains fission products. Although
Doppler is a smaller negative reactivity effect for
metal fuel than for oxide, when combined with
other negative reactivity effects (for example,
radial and axial expansion of the core) the
temperature effects of the combined passive
negative reactivity insertions are sufficient to
control the core passively.

3.2.2 Protection against Anticipated and
Unlikely Events

This protection comes from a safety-grade Reactor
Protection System (RPS), a non-safety-grade Plant
Control System (PCS), the Auxiliary Cooling
System (ACS) and safety-grade RVACS backup
heat-removal systems, the containment vessel, and
from the use of four electromagnetic (EM) pumps
with synchronous machines to produce coast
down. The Gas Expansion Modules (GEMS) for
loss-of-flow events, the control rod stop system for
reactivity insertion events, and the Ultimate
Shutdown System (USS) give additional
protection against anticipated and unlikelY vents.
Although GEMS is a part of the submitted dbsitn,
further evaluation may reveal that it/has neghlgible
effect with a metal core and may be e'lmiWtaf'd as,
it greatly complicates operation.

3.2.3 Protection against Extremely Uuni ke~ly
Events

The ability of systems identified in efirst ad
second levels of safety t,5 defend thie. reactor•~, • 6:k v'.d f_ / I,:

against those accidents "classified as extremely
unlikely is cited. -A4ditionally, 6 reactor vessel
and reacto-r,'module,.closure assembly were

• d o r tlvty released by any

We 6r cladding failure.

32.4 Protection against Beyond-Design-Basis
Events ,J

The fourWlevel o2safety is the protection against
Beyond D "ý11gdasis Events (BDBEs) provided
by the reactor, ys passive feedbacks. The reactor is
protected against several of the most probable
unscrammed events, such as loss of heat sink or
loss of flow with coast down. Not all events
beyond the design basis were considered, only
those falling in a range that is considered to be
credible.

3.2.5 Probabilistic Risk Assessment (PRA)

The fifth level of safety is the use of PRA in
evaluating the overall safety of the design and in
pointing out areas requiring improvement. PRA
was used as a guide in the development of the
PRISM during the ALMR program to keep the
safety design process. PRA will be used in further
development to keep design focused on issues of
significance as measured by their impact on public
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risk. The PRA was used to select design basis
events (DBEs) and BDBEs and to assign
reliability requirements for systems and
components for power operations primarily. The
PRA was also the only evaluation in which the
BDBEs were considered. Some extremely'
improbable events were considered in the PRA,
and for these events, the coolability of core debris
and the possibility of energetics were discussed.

3.3 Licensing Basis Events

This plan has presented four different options for a
license for PRISM. Within the sphere of licensing
is a term called licensing basis event or LBEs. To
make this current licensing plan relevant an early
focus on the expected licensing basis events is
critical. Early identification of LBEs will help the
design team and the NRC revise focuses on the
critical issues. LBEs are different for repository
and reactors. For example, the current LBE for a
repository from Part 60 is defined as:

"(1) (i) Those natural and human-induced
events that are reasonably likely to
occur regularly, moderatelv
firequently, or one or more tines
before permanent closure of the
geologic repository operations area;
and

(i) Other natural and man-induced events
that are considered unlikely, but
sufficiently credible to warrant
consideration, taking into account the
potential for significant radiological
impacts on public health and safety.

(2) The events described in paragraph
(1)(i) of this definition are referred to
as "Category 1" design basis events.
The events described in paragraph
(1)(ii) of this definition are referred to
as "Category 2" design basis events."

Looking at Part 50 for a concise definition of a
LBE is a bit more vague and does not have a
similar definition. Appendix A of Part 50 tells the
licensor what General Design Criteria regulation
that has to be satisfied. There is, however, a
difference between pressurized and boiling water
reactors, each with a different set of events. The

events are outlined in Reg Guide 1.206, C.I.15
which states:

"The application should organize the
transients and accidents and present the
results that will (1) ensure that the applicant
has considered a sufficiently broad spectrum
of initiating events, (2) categorize the
initiating events by type and expected
frequency of occurrence so that only the
limiting cases in each group need to be
quantitatively analyzed, (3) permit consistent
application of specific acceptance criteria for
each postulated initiating event, and (4)
identify which transients or accidents are fuel-
design dependent and are to be anatyzeda`in
every.fiuel cycle. ?? ý. --,, <

To accomplish these goals,
process variable disturbances
failures or malfunctions are p
applicant should assign eaceo
initiating events to one; o
categories (additional' in
categories may be"'deJined
designs of new reacto

(])ln-jitcease in, "heat ren a1" by the

al by the

distribution

,RaLS flow rate

and power(4)
lies

(5) Increase in reactor coolant inventory

(6) Decrease in reactor coolant inventory

(7) Radioactive release firom a subsystem or
component"

An additional event category is ATWS. ATWS
events are events in which the reactor scram
system (the reactor protection and reactivity
control systems) is postulated to fail to operate, as
required, following anticipated transients such as a
loss of feedwater, loss of load, turbine trip,
inadvertent control rod withdrawal, loss of AC,
loss of condenser vacuum in PWRs, and a closure
of main streamline isolation valves in BWRs.
ATWS events per se are beyond-DBEs as they are
anticipated initiating transients plus the failure of
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an automatic scram resulting from common-mode
failure of the scram system. The ATWS rule,
promulgated in 10 CFR 50.62, specifies the
requirements for the operating PWRs and BWRs
of various vendor designs to reduce the probability
of unacceptable consequences resulting from
ATWS events. The NRC based these
requirements on the results of the staff studies of
the operating PWRs and BWRs under licensed
conditions at the time of the ATWS rulemaking.
With new reactor designs and power uprates of the
operating reactors, evaluation is necessary to
determine if these requirements remain
appropriate and sufficient. Even though ATWS
events are beyond-DBEs and are subject to PRA,
the physics and thermal-hydraulic phenomena of
the plant response to ATWS events should be
evaluated. Therefore, ATWS events are included
as a category of postulated accident analyses.

Since PRISM is not a. light water reactor the
definition of LBE from the Non-LWR PRA
Standard Draft provides a direction for the
licensing plan to focus on. The definition is:

"Licensing basis event (LBE)[is] an event
sequence or event sequence family that
includes a similar initiating event, similar
challenge to the plant safety functions, similar
response of the plant in the performance of
each safety function and similar end state. An
LBE may involve a single event sequence or
several event sequences grouped into an event
sequence family. Each release category may
include one or more LBEs. LBEs are not
required to be explicitly modeled in a PRA but

may be included to support licensing
applications. Each LBE is associated with
one and only one release category. "

This Licensing Plan is stronger since the early
PRA conclusions of the advanced conceptual
design will serve as a guide to the selection of
design-basis and licensing-bases events. By
Working towards the LBE definition for non
LWRs, the PRISM PRA provides an early
justification for placing certain events beyond the
licensing basis. Tables 3.1 and 3.2 provide these
events for LWR and PRISM respectively for
comparison. For the four options considered in
this plan, only Option 1 (Part 50) really does not
plan activities around this approach. ý /

3.4 Section References

1. GEFR-00793, PRISM
Information Document P
Department of Energy 1
DE-AC03-85NE37937,/
December 1987.

2. [Reserved] (Q
3. NUREG-1368,' rear Safety

Reactor

epsibility Study for a Risk
formance Based Regulatory
/Future Plant Licensing,
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Table 3.1. LBE for Light Water Reactors

Event~~ Teholg

Decrease in Feedwater Temperature,
Increase in Feedwater Flow, Increase in
Steam Flow, and Inadvertent Opening of a
Steam Generator Relief or Safety Valve

BWR & PWR

+

Radiological Consequences of Main Steam
Line Failures Outside Containment

BWR & PWR

Loss of External Load; Turbine Trip; Loss
of Condenser Vacuum; Closure of Main
Steam Isolation Valve; and Steam Pressure
Regulator Failure

BWR&PWR

Loss of Nonemergency AC Power to the
Station Auxiliaries

BWR & PWR

Loss of Normal Feedwater Flow BWR & PWR

Feedwater System Pipe Breaks inside and
outside Containment

PWR

i
Loss of Forced Reactor Coolant Flow
Including Trip of Pump Motor and Flow
Controller Malfunctions

Reactor Coolant Pump Rotor Seizure and
Reactor Coolant Pump Shaft Break

Uncontrolled Control Rod Assembly
Withdrawal from a Subcritical or Low-
Power Startup Condition

Uncontrolled Control Rod Assembly
Withdrawal at Power

Startup of an Inactive Loop or Recirculation BWR & PWR
Loop at an Incorrect Temperature, and Flow
Controller Malfunction Causing an Increase
in Core Flow Rate

Control Rod Misoperation (System BWR & PWR
Malfunction or Operator Error)

Inadvertent Decrease in Boron PWR
Concentration in the Reactor Coolant

Inadvertent Loading and Operation of a BWR & PWR
Fuel Assembly in an Improper Position

Spectrum of Rod Ejection Accidents PWR

Spectrum of Rod Drop Accidents BWR
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(

Event~~ Teholg

Chemical and Volume Control System
Malfunction that Increases Reactor Coolant
Inventory

PWR

Inadvertent Opening of a PWR Pressurizer PWR
Pressure Relief ValveI_______________________

Inadvertent Opening of a Pressure Relief BWR
Valve j______________________________

Table 3.2. Examples of LBE for PRISM

)

To be determined by PRA techniques

As expected, LWR and PRISM technology is different. At this point, whether h,(vent v s i nnsg
basis event or design basis event is not vital in determining which events are inc-uded in•jayA),Oiptions
2, 3, and 4 presented in the plan will use a PRA in a central role to help determine the licensing/design
basis events (to expand on and better evaluate what is presented in Table342'ý, In the'tr\.options, the
PRA will be used to determine the LBEs. This allows thg tiif Event proce ultimatelyIEvepyr, oprocss toeutimatel

define which events should be considered. The procesEvents tt', coulb'tentially lead to core
damage are determined based on operating exderieneinindustry, bter -minis'ic,"tudies interviews,

master logic diagrams, and so on; this is a bit more com<ift, with PRISM a§. those with previous hands on
operating experience have almost all retired. However, with• all the improvements in PRA analysis to list
all potentially challenging events and then to group them based\on similar n'itigation characteristics can
easily be determined. From there, events that do not lead t6@ore damage, or whose frequency is so
remote as to not be credible, are screened. The soon-to-be-issued\lNon•WR standard will provide detail
on what an initiating event analysis entails and requires. 'V
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SECTION 4.0 - PRISM LICENSING PROGRAM
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In order to achieve the previously stated
objectives, our three-pronged approach is:

" Design a standard PRISM Power Block
whose. safety portion is licensable by
certification and is amenable to affordable
prototype testing;

" Perform safety tests and subsequent power
operation on a fuel testing reactor module in
order to establish the basis for standard
design certification; and

* Establish procedures to implement
standardization regulations which will pennit
commercial PRISM plant licensing by
referencing the standard plant design
certification.

4.1 Standard Plant Design and
Certification

The PRISM innovative features of inherent core
reactivity control and passive core decay heat
removal reduce the challenges to engineered safety
systems permitting the running of safety tests for a
number of severe events, such as loss of heat sink
without scram or loss of coolant flow without
scram, and still allowing the reactor to be available
for additional tests and power production. These
features eliminate conventional active safety
systems, and allow operator action to shut down
the reactor in the event of off-normal conditions.
Thus, from the safety point of View, the reactor
system can be decoupled from the remainder of
the plant, including the secondary heat transport
system, steam generator, plant control system, and
plant operators. Only the nuclear island,
comprised of the reactor module, reactor
protection system, and a small set of service
systems, is required to be nuclear safety related.
The operator safety functions can be limited to
monitoring post accident conditions,
communicating plant conditions to outside
personnel, providing mitigating actions, and
initiating recovery actions.

PRISM modularity: The ARC is comprised of
three identical power blocks, with each power
block comprised of two identical nuclear and
steam generator islands feeding one turbine island.
Only the nuclear island (NI) is safety related.
Thus, a safety test on one nuclear island can

demonstrate the safety characteristics for a
complete plant six times its size and cost.

Another feature is factory fabrication. Essentially
all of the plant can be fabricated in modules in a
factory, shipped to the site by rail or barge, and
assembled into the reactor system, for testing and
certification. This permits a degree of reliability,
quality control, cost control, and replication not
possible with the current practice of "stick
building" at the site.

Incorporation of the above features, plus use of the
design principles of defense-in-depth, redundancy,
and diversity, yield a standard plant design which
will fully meet the NRC Safety Goals, and the
NRC policy statements on the Rgutn of
Advanced Nuclear Power Plants anld on *S•er
Reactor Accidents Regarding Futur I anJ
Existing Plants (References).

4.2 Safety Testing -

For an advanced power
demonstration of the desi
Since the infrastructure for testinfig feýt:ýi s of
sodium-cooled rea:ors in the ? S. 'as been
dismantled _( . IT FTJF, and ELILLt), it will be
most- en icense a reactor of
pr6typical size.• PIM)IM, a design that is
(ideally suited to thi• aproach. A single module
(ori~)werblock) canih b constructed and subjected
to extensiive safety test to demonstrate the passive
features o the design. This testing, including
failure to scram 4'i atures and loss of heat sink
events, may'b,.ýe"accomplished without significant
reduction in expected operating life of the plant.
After the test program is complete and the design
certification obtained for the standard design of
PRISM modules, the test module can continue to
operate testing lead assemblies for transuranic fuel
in addition to producing electricity for sale.
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4.3 Learning from NGNP Licensing
Strategy

In the August 2008 Report to Congress on the
Next Generation Nuclear Plant Licensing Strategy
the following statement was made: "Based on the
evaluation of the technical requirement
modification options and the licensing process
alternatives.., the Secretary of Energy and the
Commission have determined that the overall
NGNP licensing strategy should comprise... a risk-
informed, performance-based approach to
adapting technical requirements, and ... license
applications submitted under the 10 CFR Part 52
Licensing Process" (Reference 4.5.1). The basic
objective of achieving a license for PRISM in a
time efficient and resource efficient way, three of
the options presented use a risk-informed,
performance-based approach to adapting technical
requirements with license applications.

If PRISM follows the NGNP approach, this would
be either Option 2 or 3 in this plan.

Under this recommended licensing process
approach, the applicant will file a COL application
under Subpart C of 10 CFR Part 52 that contains
site-specific safety information, a complete
environmental report, appropriate final design
information for required safety-significant systems
with Inspections, Tests, Analyses and Acceptance
Criteria (ITAAC), and a description of the
operational programs (with implementation
schedules). The final design information is
defined as the level of information that is
sufficient to resolve all safety issues. The
applicant is not required to complete a detailed
design at this stage of the review.

Once the COL is issued, the applicant will
coordinate construction with the NRC staff to
ensure that the ITAAC are met. Once construction
is completed and the NRC staff finds that the
ITAAC have been or will be met, the applicant
will be authorized to load fuel. An application
reviewed under the 10 CFR Part 52 COL licensing

review process requires a mandatory hearing
before the COL license is issued and an
opportunity for a second hearing limited to
addressing contentions alleging that the ITAAC
had not been met.

Both licensing risk and attendant financial risk
associated with this approach are greatly reduced
relative to other licensing options considered.
Risks are reduced because the NRC will approve
the final design for required safety-significant
systems, site selection, verification criteria, and
operational and procedural aspects of the
application before any significant safety system
construction begins.

With regard to technical licensing, requiriments,
the Secretary of Energy and th' Commission

determined that the best option forhlicensing the&
NGNP prototype would be to use a nslk5nformed V
and performance-based technical appr6al`,1\, in
particular, Option 3 (i.e., use 'ofetermlmnstic
judgment and analysis, complement'e design

specific PRA information) (tJ, ada4 t'e :existing
LWR technical requirements-ýandto establish the
technology-unique •requrm thatre not
addressed by existig LwR requrements and
guidan6ee: ifehNthe ceurrnt state of PRISM
technol6gy desig devepoment and experience,
andfthe quality and\completeness of the associated
design-specific PRA),•' Option I and 2 is a strong
optii$'for licensing jthe PRISM prototype, which
makes\,,imary useoddeterministic judgment and
analysis cýrplemineited by design-specific PRA to
establish the liensing basis and requirements.
The use of the'-RA would be commensurate with
the quality and completeness of the PRA presented
with the application. Once the technology is
demonstrated through successful operation and
testing of the PRISM prototype, and a quality PRA
including data becomes available, greater
emphasis on design-specific PRA to establish the
licensing basis and requirements will be a more
viable option for licensing a commercial version
of the PRISM.
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Table 4.1 Provides the schedule to develop, review, and construct an NGNP under this recormnended
licensing strategy:

Table 4.1. NGNP RISK BASED LICENSING SCHEDULE [Ref 4.5.11

208-01

20 1-01

Programmatic and key technical issues identified, design
underway

Design and COL application developed

COL application submitted

Applicant begins site preparation activities

COL issued and safety-related construction begins

Construction co lete and fuel londin hi- inc P,

The process of licensing PRISM has a recognized starting point compared to oh>)non'-LWiR
technologies given that the Preliminary Safety Evaluation Report for the Power Reactor Iniov'atrv6Small\
Module (PRISM) Liquid Metal Reactor, NUREG-1368 was issued in 1994 [Ref 4.5.2]. NWGR,.G -1358
will be used as guidance. The General Design Criteria of Appendix A in 1OCFR50 are sut•a~ntia),ly the
same as when NUREG-1368 was issued. The first review by NRC regarding the applicability of arx50
General Design Criteria has been completed. This is a significant head start on the lie/esmlsn rocess.'\\\->• .. . •The NRC staff has esiae S COL

4.4 Evaluation of the NGNP Strategy application re , rl at a
application review, ot previu~sly reaviewed,

The recommended licensing process is expected to would take 33-60 months to complete, depending
reduce both licensing risk and attendant financial on the unqueness otk\hedesign, 't1-er there is a
risk compared to other licensing options need f6r testi•-nd\theextent of the testing
considered. Risks would be reduced because the program, whetherpr, ograrniý.'atic matters need to• . . ~~~/ X2; .•.\

NRC will approve the final design, site, (be addressed as the \1icenniil process proceeds
verification criteria, and operational and ('R1e,4.5.3). PRIiSM already has a PSER
procedural aspects of the application before any (NUREG- 1368) andthe NGNP will likely precede
significant construction begins. This licensing PRISMI('a first-of-&akind non-LWR review with
process will result in conducting the mandatory progralia', ýeglftory, and technical issues that
hearing on a final design with an ITAAC before must be itl~n•ified and resolved during the
any significant construction begins. A potential licensing rev"ew. Thus, the NRC will have
hearing before fuel load would be limited to established a set of requirements for early
contentions alleging that the ITAAC had not been identification and disposition of key technical,
met. regulatory, and programmatic issues to be

The approach for adapting NRC LWR technical addressed during a pre-application review. Such
early resolution of key issues will permit a COL

requirements has the advantage of limiting adverse safety review to be completed in just 48 months,
impacts on the licensing schedule, as well as icuig1 otsfrmnaoypbi
limiting regulatory and licensing uncertainty including 12 months for 'Mandatory public

limtin reulaoryandlicnsig uceraity, hearings. This schedule is optimistic, but can be
while providing consistency with the Commission aris. Thided is thestC, butlcation
policy guidance on the use of PRA. This approach is complished provided that the "COL applicationdesinerwithfleibiity complete and of high quality", and all the
also provides the PRISM designer with flexibility cond
in optimizing the design for performance and itions required for it are met. Any non-

safety, while contributing significant lessons mandatory hearing activities that are available to

learned toward the goal of developing risk- the public before startup will occur near the end of
learned cwrdithera foral ofue c meralo g PRISk construction. These activities are included in the
in e c4-year estimate for the construction of the facility.

de~s gn.
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In Table 4.2 is the estimate by the NRC and DOE staff of the review and construction duration for key
milestones of the NGNP 10 CFR Part 52 COL licensing review:

Table 4.2. NGNP REVIEW

Milestone ~ ~ ~ ~ I TieIceet TtlLpe

(m nts Tie(ots

Pre-application review begins 0 0

Pre-application review conducted 36 36

COL application submitted 0 36

NRC staff conducts COL review 36 72

COL hearing conducted 12 84

COL issued 0 84( ,4(3
Safety-related construction begins 0 84 :<

1_ \ .N
Would the schedule for PRISM be shorter given that the PSER exists? NGNP is engagew ith the NRC
on an advanced reactor (as authorized in EPAC 2005). NGNP review will precede-P-RISM licis.nng
efforts. PRISM will learn from the over 16,000 RAIs from LWR to ensure an application of/highqualit•7.

as other non-technicalRCrgulati'iis/that
4.5 Implementing the NGNP Licensing the applicant w not comply k

Strategy for PRISM I,./N! .f
are otherwise,,ýnappropriate t'b-apply to the

Conducting a thorough and comprehensive NRC pr6Tlety.pe. The .nalysis >vi11l allow the
review on an aggressive schedule will require /idenhtiictin \ resolution of
rigorous adherence to the recommended licensing programmatic, regulatoT and key technical

strategy. To implement the licensing strategy issues.),
successfully the following actions would be P and key technical
necessary: issue's identified during the pre-application

* Funding requested in future Administration's reni. are re lved at least one year before
Budget requests will identify the amount the censing application is submitted, to
required to achieve annual program goals. ensure the incorporation of any design

modifications. To achieve this, preliminary
NRC implements a pre-application review to design descriptions of all safety-significant
identify and resolve policy, regulatory, and ssesms eaalbea h einn

key echicalisses fr PISM.TheNRCsystems must be available at the beginning
key technical issues for PRISM. The NRC of the pre-application review (FY 2010), and
staff will gather information; identify and GEH must propose reasonable solutions to
develop proposals for resolution of key potential programmatic, regulatory, and key
design, safety, and licensing issues; and technical issues at that time.
prepare papers identifying programmatic,
regulatory, and key technical issues with
recommendations for consideration and
approval by the Commission.

Updates NUREG 1368 regulatory gap
analysis in FY 2010, which identifies which
existing LWR requirements and guidance the
design does or does not comply with, as well

If manufacturing is done before a CP or COL
license is granted, GEH will need to inform
the NRC of such procurement activities with
sufficient notice to support appropriate staff
inspection.

A licensing application in FY 2013 for a fuel
testing nuclear power plant (using 10 CFR
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50.43(e)) may incorporate compensatory
measures to address uncertainties in the
design (caused by delayed demonstration
testing). Such measures may include
supplemental robust systems, a staged
startup process, limitations on operation
imposed by technical specifications or
license conditions, a limited duration of the
license, and others. The license application
must be a high-quality submittal, supported
by sufficient R&D, consisting of a
preliminary design (final for all safety-
significant systems), sufficient for the
Commission to resolve all safety questions
associated with the design.

Testing and code development necessary to
support the licensing application for the
prototype must be completed in time to
support the license application. Test results
conducted during the COL review must
continue to confirm the adequacy of the
design and require few design modifications.

* A complete and high-quality final design is
prepared in parallel with the NRC staff's
review of the preliminary design (final
design for all safety-significant systems).
The staff will be informed of the progress of
balance-of-plant development as the review
progresses, and amendments to the license
application will be submitted periodically to
reflect these design developments.

* GEH responds to. requests for additional
information and fully addresses the staff's
concerns in an expedited manner (i.e., 60
days or less versus the typical 90-day
turnaround time), by obtaining technical
support by the national laboratories.

" Site preparation (NRC approval not
required) and limited work authorization
activities (conducted under 10 CFR 50.10(c))
conducted during the license application
review will shorten the construction time.

The technical approach to establishing the
licensing basis and requirements is expected to
include the following:

* Establishment of licensing-basis event
categories (i.e., abnonnal occurrenlces,
design basis accidents, and beyond-design-

basis accidents) based on the expected
probability of event occurrence; within each
category, selection of licensing basis events
using deterministic engineering judgment
complemented by insights from the PRA.

* Selection of the safety-significant systems,
structures, and components (SSCs) relied on
to prevent or mitigate the safety-significant
licensing-basis events using deterministic
judgment, complemented by insights from
the PRA.

* Establishment of conservative design and
acceptance criteria for core and safety-
significant SSCs, consistent wit the
applicable LWR requirements ý -and
recognizing the design and ýtechnolog
aspects unique to the PRISM.

" Verification of adequate safetý magins to
the integrity and performafii2 of co )and
safety-significant SSCsuinmg aIo ter va C\
analysis or a best-e t1'mate analysis wit
consideration of uncereities

" Establishmen of special treatment
requirements t•o ensure the required
per anc capabilityE and reliability of the

'safety-sigrnu'ic m S using deterministic
engineering ,ud;ment, Ccomplemented by
insights and information from the plant PRA.

* sýe of consequence acceptance limits for
onsite nr offs[te releases for licensing-basis
evenm s th are consistent with current dose
limits f•ot LWRs in 10 CFR Part 20,
"Standards for Protection Against
Radiation," and 10 CFR 50.34, "Contents of
Construction Permit and Operating License
Applications; Technical Information"; also,
assessment of radiological consequences for
licensing-basis events on the basis of event-
specific mechanistic source tenns. However,
the differences in sodium versus water must
be explained.

0 Consideration of containment functional
performance requirements as a radionuclide
barrier in the context of design and
performance of such features as the core,
fuel, and cooling systems, understanding that
a sodium cooled system places different
demands on the containment system.
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0 Establishment of defense-in-depth (DID)
requirements using deterministic engineering
judgment, complemented by risk insights, as
appropriate.

To successfully implement the above technical
licensing requirements, it will be necessary to
resolve the following NRC licensing technical
policy/programmatic issues and obtain
Commission decisions on these matters:

* Requirements and criteria for functional
performance of the containment as a
radiological barrier, for low pressure sodium
systems.

* Source term for the licensing-basis event
categories, for sodium cooled systems with
solubility of some fission products.

" Approach for using the PRA to select
licensing-basis events; and establish special
treatment requirements.

" Acceptable basis for event-specific
mechanistic source term calculation,
including the site source term.

GEH expects to meet the following technical and
programmatic requirements:

* Implementation of an acceptable TRU fuel
qualification test program to demonstrate the
high levels of safety performance and
reliability of the reactor fuel.

* Train personnel in the sodium cooled reactor
technology.

* Fabrication quality control for drive fuel to
ensure the requisite high level of in-reactor
fuel safety performance over core lifetime.

* Use of verified and validated evaluation
models, analytical tools, and methods used
for accident analysis, thermal-fluid and
neutronic analysis, and confirmation of the
acceptability of the models; also, adequate
understanding and applicable data for
significant radionuclide transport
mechanisms for all sources and barriers and
pathways to the environment, including
containment design features.

* Establishment of performance and reliability
of the safety-significant reactor core

structures using acceptable engineering
codes and standards, including materials'
property requirements under irradiation and
accident conditions.

* Sufficient provisions, including in-service
inspections, post-irradiation examinations,
and testing, to adequately inspect, examine,
and test the SSCs of the reactor and plant
that are determined to be safety significant;
also, instrumentation to accurately and
reliably monitor the safety-significant
parameters and conditions of the reactor and
plant.

* An adequate startup test and commisioning
program to validate the data andaQsu'm~iqns
used in the design of the'b, SS to
demonstrate their proper functiom and toI'.
validate the design and safety'.naaly sis'"
methods and, calculations. 1-4

" Coordinate the NRC reqdeest8-,tfo',additl6-amo
information with national' laboratory
technical support. 

y M

4.6 Section R ij ,ices

I NextGeration"Nuclear Plant Licensing
jStrategy, A Peport toNCongress, August 2008.

42. ',NJlRE Preapplication Safety
" Evaluation Report for the Power Reactor

Inn1ovative Smaly Module (PRISM) Liquid-li\etaReactor;February 1994.

3. Periodic-i Briefing on New Reactor Issues,
Advance~lReactor Licensing Activities, by
Luis Reyes, Executive Director for
Operations, February 20, 2008.
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5.1 Recent Advanced Reactor
Licensing Activities

The NRC reports activities in several primary
groups. These are generally the existing LWR
fleet, new COL activity involving established
designs and new designs (ESBWR, AP1000),
and requests for pre-application discussions.

The NRC reports on its web site that its
advanced reactor research applies principally to
six reactors: AP1000, ACR-700, ESBWR,
PBMR, GT-MHR and IRIS. In addition to these
reactors, discussions are ongoing and/or
requested for . PRISM, 4S, NuScale, and
Hyperion. Several technical topics and activities
have been identified and linked to nine key
research areas:

" Framework, including the development of
regulatory decision-making tools based on
the risk-informed, performance-based
principles (GEH has drafted a new
framework Part 56S in Option 4).

* Accident analysis (including Probabilistic
Risk Assessment (PRA) methods and
assessments, human factors, and
instrumentation and control);

" Reactor/plant systems analysis (including
thermal-fluid dynamics, nuclear analysis,
and severe accident and source term
analysis);

* Fuels analysis and testing;

" Structural analysis (including
containment/confinement performance and
external challenges);

" Consequence analysis (including dose
calculations, and environmental impact
studies); and

* Nuclear safeguards and security.

As a regulatory agency the NRC does not
conduct research, rather it evaluates it. Most of
this information can and will be obtained
through domestic and international cooperation,
as well as through research and development
conducted by promoters of the designs.

In a letter dated July 16, 2008 to Rep.. Darlene
Hooley, Dale Klein clarified how NRC
prioritizes its work and the expectation for 2009.
Excerpting from that letter:

"The Commission has an established policy
to support design certification reviews
before a construction permit or combined
license (COL) application has been filed. In
accordance with that policy, the staff is to
develop budget estimates to conduct all pre-
application reviews, design certification
reviews, early site permit reviews, and COL
reviews that are reasonably expected to be
submitted in the coming fiscal year or
beyond However, when it comes timieto
execute the budget, the staffis togie
priority to applications that are icgiil wi1th

a COL partner and assign a loe rior'
to applications that are not clebr algned
with a COL partner if undingo,,
approved to review all .pp 'iiicIa n'"

Currently, the effort
review the number or
expected to arrive lb
2009 will exceed thi

fred 1thVN to
ieatio gsubmitted and

thebeginnimg of FY
urces ,.n the FY 2009
ubmitted to Congress.
tcurrently have the
4igs of the four small

(IRIS, 4S, NuScale,
a commitment from a

0
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5.2 NRC Regulatory Process for
Advanced Reactors

In October 2008, the NRC published its Final
Policy Statement on the Regulation of Advanced
Reactors. Quoting from the Federal Register /
Vol. 73, No. 199 / Tuesday, October 14, 2008 /
Rules and Regulations:

"Consistent with its legislative mandate, the
Commission's policy with respect to
regulating nuclear power reactors is to
ensure adequate protection of the
environment and public health and safety
and the common defense and security.
Regarding advanced reactors, the
Commission expects, as a minimum, at least
the same degree ofproiection of the
environment and public health and safety
and the common defense and security that is
requiredfor current generation light-water
reactors (L WRs). (Current generation
L WRs are those nuclear power plants
licensed before 1997.) Furthermore, the
Commission expects that advanced reactors
will provide enhanced margins of safety
and/or use simplified, inherent, passive, or
other innovative means to accomplish their
safety and security functions.

Among the attributes that could assist in
establishing the acceptability or licensability
of a proposed advanced reactor design, and
therefore should be considered in advanced
designs, are:

" Highly reliable and less complex
shutdown and decay heat removal
systems. The use of inherent or
passive means to accomplish this
objective is encouraged (negative
temperature coefficient, natural
circulation, etc.).

* "Longer time constants and sufficient
instrumentation to allow for more
diagnosis and management before
reaching safety systems challenge
and/or exposure of vital equipment to
adverse conditions.

* Simplified safety systems that, where
possible, reduce required operator

actions, equipment subjected to
severe environmental conditions, and
components needed for maintaining
safe shutdown conditions. Such
simplified systems should facilitate
operator comprehension, reliable
system function, and more
straightforward engineering analysis.

Designs that minimize the potential
for severe accidents and their
consequences by providing sufficient
inherent safety, reliability,
redundancy, diversity, and
independence in safety systems, with
an emphasis on mi. ni .'zi t.7e
potential for accil ents oeT
minimizing the consequ inee o sch
accidents.

Designs that proyide • eliable
equipment in the !balance ofplnt
(BOP) ( fy"
independence from BOP',) o educe
the number '0o all'eiges o sqfety

signs at provie easily
,oaijngimb' equipment and

compo ýents.P

* Designs that reduce potential
radiatioh exposures to plant

& ersonnel.,

igns that incorporate the defense-
M-depih philosophy by maintaining
multiple barriers against radiation
release, and by reducing the potential
for, and consequences of severe
accidents.

* Design features that can be proven by
citation of existing technology, or that
can be satisfactorily established by
commitment to a suitable technology
development program.

* Designs that include considerations
for sqfety and security requirements
together in the design'process such
that security issues (e.g., newly
identified threats of terrorist attacks)
can be effectively resolved through
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facility design and engineered
security features, and formulation of
mitigation measures, with reduced
reliance on human actions.

Designs with features to prevent a
simultaneous loss of containment
integrity (including situations where
the containment is by-passed), and
the ability to maintain core cooling as
a result of an aircrqft impact, or
identification of system designs that
would provide inherent delay in
radiological releases (if prevention of
release is not possible).

" Designs with features to prevent loss
of spent fuel pool integrity as a result
ofan aircraft impact.

" Designs with features to eliminate or
reduce the potential theft of nuclear
materials.

* Designs that emphasize passive
barriers to potential theft of nuclear
materials.

If specific advanced reactor designs with
some or all of the previously mentioned
attributes are brought to the NRC for
comment and/or evaluation, the Commission
can develop preliminary design safety
evaluation and licensing criteria for their
safety-related and security-related aspects.
Incorporating the above attributes may
promote more efficient and effective design
reviews. However, the listing of a particular
attribute does not necessarily mean that
specific licensing criteria will attach to that
attribute. Designs with some or all of these
attributes are also likely to be more readily
understood by the general public. Indeed,
the number and nature of the regulatory
requirements may depend on the extent to
which an individual advanced reactor
design incorporates general attributes such
as those listed previously.

In addition, the Commission expects that the
safety features of these advanced reactor
designs will be complemented by the
operational program for Emergency
Planning (EP). This EP operational

program, in turn, must be demonstrated by
inspections, tests, analyses, and acceptance
criteria to ensure effective implementation
of established measures. The Commission
also expects that advanced reactor designs
will comply with the Commission's safety
goal policy statement (51 FR 28044; August
4, 1986, as corrected and republished at 51
FR 30028; August 21, 1986), and the policy
statement on conversion to the metric
measurement system (61 FR 31169; June
19, 1996).

To provide for more timely and effective
regulation of advanced reactors, the
Commission encourages the earliest
possible interaction of applicc,' ven J,ý,,
other government agencies, anh• th NRC1(
provide for early identification o'e
requirements for advanced reactosa
provide all interested part / in'ludin t'

public, with a timely, inden
assessment of the safe and suio:m ti
characteristics of advi ed I I eacts gns.
Such licensing i ion.nd.guiance
early in the &d1,iprocess w ibute
towiFf minimizing complexitya(4d adding
stab iliii L4a1Žedie'tability in the licensing

.and regula ioadvcjd reactors.

While the NRu, does not develop new
ieactor design, the Commission intends to
evelop the c 1ability, when appropriate,

for tirely dessment and response to
innov nd advanced reactor designs
that might be presented for NRC review.
Prior experience has shown that new
reactor designs-even variations of
established designs-may involve technical
problems that must be solved to ensure
adequate protection of the public health and
safety. The earlier these design problems
are identified, the earlier satisfactory
resolution can be achieved. Prospective
applicants are reminded that, while the NRC
will undertake to review and comment on
new design concepts, the applicants are
responsible for documentation and research
necessary to support a specific application.
Research activities would include testing of
new safety or security features that differ
from existing designs for operating reactors,
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or that use simplified, inherent, passive
means to accomplish their safety or security
function. The testing shall ensure that these
new features will perform as predicted, will
provide for the collection of sufficient data
to validate computer codes, and will show
that the effects of system interactions are
acceptable.

During the initial phase of advanced reactor
development, the Commission particularly
encourages design innovations that enhance
safety, reliability, and security (such as
those described previously) and that
generally depend on technology that is
either proven or can be demonstrated by a
straightforward technology development
program. In the absence of a significant
history of operating experience on an
advanced concept reactor, plans for the
innovative use ofproven technology and/or
new technology development programs
should be presented to the NRC for review
as early as possible, so that the NRC can
assess how the proposed program might
influence regulatory requirements.

Finally, the NRC also believes that it will be
in the interest of the public as well as the
design vendors and the prospective license
applicants to address security issues early in
the design stage to achieve a more robust
and effective security posture for future
nuclear power reactors. "

5.3 PRISM & NRC Policy

The NRC policy statement on advanced reactors
(previous section) poses attributes that the
PRISM design currently meets. Table 5.1 lists
each of the attributes and the corresponding
design feature.

This preapplication safety evaluation report
(PSER) for the power reactor innovative small
module (PRISM) liquid-metal reactor was issued
to document the review performed by the
Nuclear Regulatory Commission (NRC) staff.
'This review was performed at the request of the
U.S. Department of Energy (DOE) consistent

with the NRC's advanced reactor policy
statement (51 Federal Register 24643).

This report presents the NRC staff's evaluation
of the safety features of the PRISM design,
including the projected research and testing
needs. In addition, this report presents criteria
proposed by the NRC staff to judge the
acceptability of the PRISM design and, where
possible, includes statements on the potential of
the PRISM design to meet these criteria.
However, it should be recognized that final
conclusions in all matters discussed in this report
require approval by the Commission.

Major differences in criteria proposed°by the
preapplicant and the PRISM desigij ers whi6
deviate from current light-W aer <react r
guidance for the review of Ls , In s were ,

identified in a staff policy issue <'pa •rto theý

Commission (SECY-93-092, A *1l 8' 199
The Commission appro.~ ed tl-,, staff,
recommendations contained in thA icy i ssue
paper in a staff requirementsmei a•um July
30, 1993, which wasefeleased/to he pibli on
August 16, 1993. tth time the PRSM design
is submitted for design certififeati ri'-it will be
necegs@sa)'.s f . \~f to identi"fy the data,foy-fr the \~ ~ h

ana •Lses, aý>iceep iace iteria, confirmatory
-research, and program plaa in much greater

in order "hat the Commission, the
eslgners, and the public are more fully aware of

the tebhmical /regulatory requirements for
protot:\ demonstration and design
certification.

The staff has reviewed this design placing
emphasis on those unique features in the design
that accomplish key safety functions for reactor
shutdown, decay heat removal, and the
containment of radioactive materials.

5.4 Previous Meetings and
Interactions with the NRC on
PRISM/ALMR

[place holder]
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Table 5.1. Attributes to Establish Licensability

Atrbts tha Coul Asis in Esalihn the Li b.'t ofa0dace eco

Exerte fomFialPoic Satmet n h RguatonofAdanedRectrs Otoe

Highly reliable as well as inherent or passive shutdown
and decay heat removal systems.

Negative temperature coefficient, air
cooling

Longer time constants with instrumentation permitting
deliberate before reaching safety systems.

Simplified safety systems that reduce required operator Pool reactor with primary coolant
actions and minimize components needed for confined to pool
maintaining safe shutdown conditions.

Sufficient inherent safety, reliability, redundancy, Pool reactor with passive coo'lng for7Ju
diversity, and independence in safety systems decay heat removal.
minimizing accident potential in preference to
minimizing the consequences of such accidents.

Reliable equipment in the balance of plant to minimize Build to best industryv•tiardsari "
challenges to safety systems.

Designs that provide easily maintainable equipment and Balance ofplantm' equ 1menlincli-,
components. steam generator out of nuelearý,'nd.

Designs that reduce potential radiation exposures to Balance ofp, nt equipmentineluding
plant personnel. / steamgenerator-but of nuclear island.

Defense-in-depth philosophy maintaining multiple Barriersinclude meiakfuel compatible
barriers against radiation release, and reducing potential with coolant,'reactor vessel with non-
and consequences of severe accidents. \boiling metkil •oolant, and a

A ,containmen --- ssel.

Design features proven by citation to existing "Qe.igný'fedtures derived from EBR-II,
technology, or established by a suitable technology FF>'•nI ad other national laboratory
development program. work.

Designs for safety and security requirements such that Reactor is underground in a vessel with
security issues are effectively resolved through facility no penetrations.
design and engineered security features, and formulation
of mitigation measures, with reduced reliance on human
actions.

Maintain containment integrity and core cooling after an Reactor underground in a vessel
aircraft impact, or identification of system designs that surrounded by a containment sealed du
would provide inherent delay in radiological releases (if ring operation.
prevention of release is not possible).

Prevent loss of spent fuel pool integrity after an aircraft Used fuel on site is minimized
impact. compared to L WR. Recycle reduces

used fuel inventory.
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Atrbue tha Col Asis in Esalihn the Sies o an .Adane Reco

Exerte fro Fia Poic Sttmn on the Reuato of Advnce Reactrs Octbe

2008

Eliminate or reduce the potential theft of nuclear
materials.

Reduced inventory of nuclear materials

Passive barriers to potential theft of nuclear materials. Additional design features to minimize
theft exposure.
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Table 5.2. PRISM Meetings with the NRC During 1984-1986

[place holder]
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Table 5.3. PRISM Meetings with the NRC During 1987

[place holder]
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Table 5.4. PRISM Meetings with the NRC During 1988

[place holder]
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5.5 Meetings and Interactions with the NRC on Other Advanced Designs

A number of interactions and meetings with the NRC have taken place regarding other advanced designs.
These interactions are summarized below.

The lesson learned from these activities were [place holder]

Table 5.5. Toshiba 4S Meeting with NRC

Dat Acivt Come

10/23/2007 Pre-Application Review with Toshiba Kick-Off Meeting on Proposed Pre-
Application Review of 4S Reactor Design
Status Review N

4 4

2/21/2008 Pre-Application Review with Toshiba Long Life Metallic Fuel for the
Design i

4 4 m

5/21/2008 Pre-Application Review with Toshiba Safety and Regulatory
4S Reactor Design

8/8/2008 Pre-Application Review with Toshiba Phenomena Identification andanking
Tables (PIRT) Insights ankIN1) PolI
Statement ConformancCafor the Rcactor"

Table 5.6. Westinghouse IRIS Interactions withC N IC

Date Activity

5/7/2001 Plans for Pre-Application Review*

9/23/2002 Plans for Pre-Application Review

3/31/2003 Transmittal

11/4/2003 Transmittal

11/4/2003 Transmittal

4/15/2004 Plans for Pre-Application Review with Westinghouse

4/15/2004 Transmittal

8/19/2004 Transmittal

2/22/2005 Plans for Pre-Application Review with Westinghouse

7/15/2005 Transmittal

9/26/2007 Transmittal
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Table 5.7. NuScale Interaction with the NRC

Dat AciiyCmet

7/24/2008 Pre-Application
Review with
NuScale Power Inc
NuScale Power Inc

Pre-Application Kick-Off Meeting

11/7/2008 Transmittal Proprietary codes and methods

11/20/2008 Pre-Application Discuss proprietary information concerning codes and
Review with methods for core design, fuels performance analysis,
NuScale Power Inc LOCA analysis, and containment performance analysis.

Nuclear fuels, thermal-hydraulics, and nuclear,<\
analysis/neutronics will be discussed. ("K

Table 5.8. Hyperion Interaction with the NRC

Dat Acivt Comet

8/22/2007

Planning Pre-Application
Review with Hyperion Power
Gen

Discuss potential' 'apeapplicatimnaGti'ities
associdt-e-d-With theý,\perion Re'actor design.

5.6 Section References

1. Energy Policy Act of 2005 (EPACT 2005), Title VI Nuclea Matters, Subtitle C Next Generation
Nuclear Plant.

2. [place holder]

3. NUREG-1368, Preapplication Safety Evaluation Report for the Power Reactor Innovative Small
Module (PRISM) Liquid Metal Reactor.
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SECTION 6.0 - BOLSTER BASIC SCIENCE CONTRIBUTIONS TO
LICENSING DEVELOPMENT

The Spectrum
Problem I of Solutions

Electricity
Process ret
Fuel testing

A Metoffidceromic
WtPP compotable

I 99% long term heot rernDmol

IW a se

Re-enrichment
S7.OOD MT CANDo

Storts
with

I Seporation

6-1



This page is intentionally left blank.

6-2



6.1 Strategic Research

Research and development will focus on
development and qualification of a self-cooled
electromagnetic (EM) pump, passive safety
features, and passive shutdown heat removal.
Elements of each of these technologies have been
developed but not necessarily put into a prototypic
demonstration as may be required for PRISM.

The EM pump and supply system needs to be
demonstrated to be capable of operation with high
reliability in a high temperature, high radiation
environment for the projected design life of the
pump. The most obvious element for qualification
will be the insulation. It will be qualified in
suitable aging processes and then demonstrated in
a suitable prototype.

The use of passive reactor shutdown features that
do not require operator intervention or external
power supply and cannot be manipulated by the
operator allows for nuclear-safety grade
construction to be limited to the reactor module
and therefore reduces the risk to the public. These
features have been demonstrated in EBR-II and
FFTF. These approaches emphasize the
optimization of inherent processes for reactor
shutdown and shutdown heat removal and allows
for significantly simplified designs and a
corresponding simplification of the licensing
certification process.

PRISM includes a passive decay heat removal
system (RVACS) using air natural circulation to
remove heat from the containment vessel surface.
Approximately one-half length RVACS segment
tests at ANL and tests in the Interim Decay
Storage (IDS) facility at FFTF established the
initial database for concept validation for the
smooth channel configuration. Further testing of
enhanced heat transfer regimes should improve
RVACS perfohinance.

Improved computer codes in neutronics and
accident analysis will need verification and
validation.

6.2 NRC Analytical Tools

It is expected that certain analytical tools will need
to be validated or modified in a number of
technical areas to enable the review of PRISM

license application to evaluate the safety case, and
assess the safety margin.

The major technical areas include accident
analysis, fuel performance and fission product
transport. Other areas that may require limited
validation of tools include structural analysis,
human factors and human-machine interface, and
probabilistic risk assessment.

The NRC is responsible for ensuring safety in the
design, construction, and operation of commercial
nuclear facilities, including power plants and
research and test reactors, and in the other uses of
nuclear materials, such as in medicine and
industrial activities. As a key component of
nuclear safety, the NRC carries out'nde~pendent
confirmatory research to provide(the te .•Ic
basis and expertise needed to support,,heagency'•.
decision-making process and to i'dentify and
characterize important safety issues "requiing
resolution. The research/program pro\vides

analytical tools and inforafion/forýstaffto
identify and resolve safety iss es, ma. ~eegulatory
decisions, develop regudlations anl guidance-,eand
conduct independent analyses to Jsupport
regulatorydecilsions< The research is also inended
to reduce uncertaintles \in areas where safety
margins aell ehaacterized and wheref~~e/g/ . N_ \ ,\,

aulatory decisions need to beconfirmed.

F\rny reactor des&gn, analytical tools and
assooiated research and development (R&D) and
data are\needed for confirmatory safety analysis.
For the PRI.M, CRC will need to ensure that tools
are capable ofevrifying the adequacy of the design
to address challenges to the following fundamental
safety functions:

* Adequate heat removal

* Reactivity control

" Confinement of radioactivity

The challenge to heat removal involves timely and
sufficient cooling of the fuel element, the core, the
reactor vessel, and the confinement, and is critical
to preventing failures of fission product barriers.
PRISM design backs up normal operation with
passive heat removal systems to handle that
challenge.

The challenge to reactivity control involves
maintaining the reactor in a stable condition.
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PRISM design employs passive physics to back up
active control elements to handle that challenge.

The challenge to confinement of radioactivity
involves maintaining fuel integrity as well as that
of core structures, the primary containment vessel,
and the reactor confinement structures, thus
limiting the release of radioactivity to the
environment.

The analytical tools must be able to verify the
adequacy of PRISM design features to address
these challenges.

6.3 Other Regulatory Development
Activities

The NRC in its Final Policy Statement on the
Regulation of Advanced Reactors encourages
"design innovations that enhance safety,
reliability, and security". These design
innovations need to be well supported by analysis
and testing that is a product of a "straightforward
technology development program". The NRC
recognizes it may need to alter some of its
requirements in licensing these designs to meet its
goal of providing adequate protection of the health
and safety and the common defense and security to
at least the degree provided in current light water
reactor plants. New designs will present new
technical challenges. The NRC will ensure
solutions are developed by licensee and potential
licensees to ensure the adequate health and safety
of the public.

6.4 Exploratory Research

While a great deal of knowledge has been
developed over the last 50 odd years about the
design and operation of liquid metal reactors, there
will be additional areas of research that will open
up as a consequence of operating PRISM in a
commercial context.

6.5 Toward Enhanced Integration in
R&D Planning Processes

Significant advances in computer technology have
occurred since the original PRISM reactor design
was developed and its associated analyses were
performed. It is recognized that there are many
opportunities to apply newer computer technology,
which will be referred to as High Performance

Computing (HPC), in support of the project.
Traditionally, scientific progress was based on
theory and experimentation. A new approach,
based on simulation, is rapidly becoming the new
route to achieve scientific advancements. Not
only has computer simulation ushered in a new era
of science and engineering by fostering discovery
in realms where theory and traditional experiment
have limited applicability, but simulation is also
the only approach that derives a direct benefit
from computer-scaling based on Moore's law.
Hence, simulation is the most economical
approach in developing science. The new
paradigm is that whenever one can simulate, one
should. This profound transformation in sRientific
advancement has already provided uthprec'edefed
insights to address some of the greatest ch'l einges
in the research and education commuini . HPO
advances also make use of mor~eletailed'
simulations to reduce even further any "i"ik\that
arises from differences betwe e hresuits<-f
mathematical models and aca I operAtion. •Pt
contributes to improved ope ator v suaiza'iion and
understanding, feeds d6,on ito lmproved training
simulators, and cane n be us to 4 madow"
operation and mtchpecte st actual\ rsdicndd.etectns

behaviors and detect anomalies.
Strategicl 

"earc X

Research and devel pment will focus on
development and quallification of a self cooled
electromagnetlc/(EM( ) pump, passive safety
features,\ passve shutdown heat removal.
Elements of &eac of these technologies have been
developed but not necessarily put into a prototypic
demonstration as may be required for PRISM.

The EM pump and supply system needs to be
demonstrated to be capable of operation with high
reliability in a high temperature, high radiation
environment for the projected design life of the
pump. The most obvious element for qualification
will be the insulation. It will be qualified in
suitable aging processes and then demonstrated in
a suitable prototype.

The use of passive reactor shutdown features that
do not require operator intervention or external
power supply and cannot be manipulated by the
operator allows for nuclear-safety grade
construction to be limited to the reactor module
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and therefore reduces the risk to the public. These
features have been demonstrated in EBR-II and
FFTF. These approaches emphasize the
optimization of inherent processes for reactor
shutdown and shutdown heat removal and allows
for significantly simplified designs and a
corresponding simplification of the licensing
certification process.

PRISM includes a passive decay heat removal
system (RVACS) using air natural circulation to
remove heat from the containment vessel surface.
Approximately one-half length RVACS segment
tests at ANL and tests in the Interim Decay
Storage (IDS) facility at FFTF established the
initial database for concept validation for the
smooth channel configuration. Further testing of
enhanced heat transfer regimes should improve
RVACS performance.

Improved computer codes in neutronics and
accident analysis will need verification and
validation.

6.7 Toward Enhanced Integration in
R&D Planning Processes

Significant advances in computer technology have
occurred since the original PRISM reactor design
was developed and its associated analyses were
performed. It is recognized that there are many
opportunities to apply newer computer technology,
which will be referred to as High Performance
Computing (HPC), in support of the project.
Traditionally, scientific progress was based on
theory and experimentation. A new approach,
based on simulation, is rapidly becoming the new
route to achieve scientific advancements. Not only
has computer simulation ushered in a new era of
science and engineering by fostering discovery in
realms where theory and traditional experiment
have limited applicability, but simulation is also
the only approach that derives a direct benefit
from computer-scaling based on Moore's law.
Hence, simulation is the most economical
approach in developing science. The new
paradigm is that whenever one can simulate, one
should. This profound transformation in scientific
advancement has already provided unprecedented
insights to address some of the greatest challenges
in the research and education community. HPC
advances also make use of more detailed

simulations to reduce even further any risk that
arises from differences between the results of
mathematical models and actual operation. HPC
contributes to improved operator visualization and
understanding, feeds down to improved training
simulators, and can even be used to "shadow"
operation and match predicted against actual.
behaviors and detect anomalies.

6.8 Section References

1. Next Generation Nuclear Plant Licensing
Strategy, A Report to Congress, August 2008.
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7.1 Summary

Sodium-cooled nuclear reactors have seen many
iterations of concept including: Experimental
Breeder Reactors I & 2, USS SEAWOLF (SSN-
575), burner reactor, Clinch River Breeder
Reactor (CRBR), Advanced Liquid Metal
Reactor program (ALMR), Integral Fast Reactor
(IFR), Power Reactor Innovative Small Modular
(PRISM), and the Sodium Fast Reactor (SFR).
Sodium-cooled reactors can provide an
improvement in uranium resource utilization by
a factor of a hundred compared to today's
commercial water reactors, thereby transforming
nuclear power into a practically inexhaustible
energy source. Sodium-cooled reactors
accomplish this by recycling transuranic
elements from its fuel as well as light water
reactor used fuel. Recycling reduces the
radiotoxicity (radioactivity) of reactor high level
nuclear waste from millions of years to only a
few hundred years by destroying transuranics
and therefore removing long-term repository' heat burden and minimizing the only significant
hurdle to the continued and expanded operation
of safe, greenhouse gas emissions-free
electricity generation via the operation of
nuclear power plants. The basic properties of
sodium allow fission-produced neutrons to stay
at higher energies, which in turn produce more
neutrons per fission, allowing better fuel
utilization using all isotopes of uranium and all
elements above uranium - transuranics such as
Np, Pu, Am and Cm as fuel. Sodium, with its
higher heat transfer capacity, allows inherent
safety characteristics that take advantage of
natural laws (passive safety) rather than relying
on less perfect operator ability and human
designed control systems (engineered safety).

The first nuclear reactor to produce electricity
was sodium-cooled (EBR-I); the second nuclear
powered submarine put to sea was powered by a
sodium-cooled reactor; and the U.S. Advanced
Liquid Metal Reactor (ALMR) program joined
our national laboratories and U.S. industry in a
common goal to produce a superior sodium
reactor design called PRISM - "America's

* sodium reactor!" The current Technology
Readiness Level (TRL) of PRISM, which the

GEHitachi Nuclear Energy Americas LLC
(GEH) team is proposing, ranges from 4 to 8,
where I means that concepts have been
proposed but no technology development has
occurred and 9 indicates "deployment ready."
GEH has carefully outlined to DOE-NE 135,
critical technology elements that must be
pursued to improve the overall TRL of a
sodium-cooled reactor [Ref 7.4.1 ].

The licensing strategy detailed in this document
is simple:

" Design PRISM so that it meets theiGeneral
Design Requirements as i;djtstddto

recognize and appropriate" y valWue the
unique characteristics of a kgma ,,iso/dium
cooled pool reactor with metav:ne1 0-,

* Prove the design of the safety fe b
building an initial modulei&h atestingkit- to
certify the standard de T " fbtesting'• t to
load can be uran•m" -.uzrconlim or
plutonium-uraniu'-zirconiu 9loyŽ forra
which there-Js1 a substbttil. 1,perations
basis from "%111. Once& tiNefty tests
a e c mpletedheN, eactor module will be
used to e ftiJ ethat includes more
transuranicl'm Iernts

FiS1owing this stratfegy will result in a product
tha protects the/ public safety and is
commercially attrctive. Commercial viability
primarilY hnges on making the licensing
process prei.6able and affordable.

7.2 The Options

This section evaluates the schedule and cost
aspects initially in section 2.2. Each option has
both positives and negatives and requires inpout
from the U.S. Government on what they want to
prioritize, i.e., schedule, cost, PRA, new
legislation, or __

7.2.1 Options I: 10 CFR50

[place holder]
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7.2.2 Option 2: 1OCFR52

[place holder] 7.3 Next Steps

A major uncertainty for PRISM deployment
resides in the licensing arena. To put a box
around licensing of PRISM, the next steps are to
initiate substantive discourse with NRC and
leverage the prior work that produced NUREG
1368, and produce a preliminary licensing
application to the NRC. This requires that a
Design Control Document (DCD) be finalized.
The DCD will be comprised of Tier I and Tier 2
(19 Chapters) sections and becomes the basis for
the certification of PRISM standard design.

7.2.3 Option 3: 1OCFR53

[place holder]

7.2.4 Option 4: DRAFT 10 CFR56S

[place holder]

[place holder]

7.4 Closing

[place holder]

7.5 Section

1. Global Nuch
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AUKS AdviSory tommittee Un Reactor Sateguards

ACS Auxiliary Cooling System

AEA Atomic Energy Act

AEC Atomic Energy Commission

AFCI Advanced Fuel Cycle Initiative

AISI American Iron and Steel Institute

ALARA As Low As Is Reasonably Achievable

ALMR Advanced Liquid Metal Reactor

Am Americium ( "K

AMS Advanced Maintenance System

ANL Argonne National Laboratory N

ANS American Nuclear Society

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers / ,

ASTM American Society for Testing and Materials ,'- \., 7/ ) *,>
ATWS Anticipated Transients Without Scram ^( ( ( ( 1/
BDBEs Beyond Design Basis Events \ \.

BOP Balance of Plant

COL Combined Operating License

CP Control Panel K," ,, \ \\ v

CP/OL Combined Construction Permit and O~ejaling License ).

CRBR Clinch River Breeder Reactor //y
DBE Design Basis Events

DCD Design Certification Document

DCR Design Certification Rule

DNMS Delayed Neutron Monitoring System

DOE Department Of Energy

EBR-II Experimental Breeder Reactor, number two

EM Electromagnetic

EP Emergency Planning

EPRI Electric Power Research Institute

ER Environmental Report

ESP Early Site Permit

ETEC Energy Technology Engineering Center

FCF Fuel Conditioning Facility

FDA Final Design Approval

FFTF Fast Flux Test Facility
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GDC General Design Criteria

GE General Electric

GEH GE Hitachi Nuclear Energy
GEMS Gas Expansion Modules

GEN IV Generation 4 nuclear power plants
GNEP Global Nuclear Energy Partnership
HCDA Hypothetical Core Disruptive Accident
HTS Heat Transport System

±
IDS Interim Decay Storage

IEEE Institute of Electrical and Electronics Engineers

IFR Integral Fast Reactor

IHTS Intermediate Heat Transport System

IHX ,Intermediate Heat Exchanger
INPO Institute of Nuclear Power Operations

+

ISI In-service Inspection
+

ITAAC Inspections, Tests, Anal,

IVTM In-Vessel Transfer Machine

LOCA Loss of Coolant Accident

LWR Light Water Reactor
MWe Megawatt Electric
MWt Megawatt Thermal

NFRC Nuclear Fuel Recycling Center
NGNP The Next Generation Nuclear Plant

NI Nuclear Island
NQA Nuclear Quality Assurance
NRC Nuclear Regulatory Commission

O&M Operating and Maintenance
OBE Operating Basis Earthquake
OL Operating License

PCS Plant Control System
PIRT Phenomena Identification and Ranking Tables
PRA Probabilistic Risk Assessment

PRISM Power Reactor Innovative Small Module

PSER Pre-Application Safety Evaluation Report
PSID Preliminary Safety Information Document
PWR Pressurized Water Reactors
RAI Request for Additional Information
RPS Reactor Protection System
RTD Resistance Temperature Detectors
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APPENDIX A - 10 CFR 56 APPENDIX A MODIFICATION PER
NUREG 1368 & 1369

A.1. Introduction and Scope

This appendix provides the current version of the Appendix A of 1OCFR50 with the recommended
changes suggested in NUREG-1368. The deletions are presented in strike out mode so that the reader can
see the small amount of changes needed to the GDC to make them applicable to PRISM licensing. Behind
the marked up GDC are the justifications for the changes.
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Appendix A to Part 50 56--General Design Criteria for Sodium Cooled Nuclear Power Plants
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Provisions for Containment Testing and Inspection 53
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VII. Sodium Protection: Protection Against Sodium Reactions 70
Sodium Heating Systems 71

Introduction

Under the provisions of § -9 56.34, an application for a construction permit must include the principal design criteria for a
proposed facility. Under the provisions of 10 CFR - 57.47, --2 57.79, 52 57.137, and 5 57.157, an application for a
design certification, combined license, design approval, or manufacturing license, respectively, must include the principal
design criteria for a proposed facility. The principal design criteria establish the necessary design, fabrication, construction,
testing, and performance requirements for structures, systems, and components important to safety; that "s.structure,
systems, and components that provide reasonable assurance that the facility can be operated without unduerinsk to the
health and safety of the public..Q

These General Design Criteria establish minimum requirements for the principal design criteria for we-e- sodjium cooled
nuclear power plants similar in design and location to plants for which construction permits have been issued rbýthe
Commission. The CecF.al DCsign GCi-:C^- are alse .. n.idercd t^ be gcncrally applicablc te ether types ef "u I r p rits a .nd are inte.nded te p .vid. guidan. in establishing the prineipal design EritcC feF zh tu ,i ,.

The development of these General Design Criteria is not yet complete. For example, some of the de nee furthe
amplification. Also, some of the specific design requirements for structures, systems, and compor ents importa'nt to safety
have not as yet been suitably defined. Their omission does not relieve any applicant from considering the•'e ma'tt'ers , the
design of a specific facility and satisfying the necessary safety requirements. V %

These matters include:

(1) Consideration of the need to design against single failures of passivecor nents in flu'ds stems important to safety.
(See Definition of Single Failure.)
(2) Consideration of redundancy and diversity requirements for fl iystem important tafc

emr l s ýim pystem" tould consis
of a number of subsystems each of which is separately capable" Oorming the specifie tymy jsafety function. The

minimum acceptable redundancy and diversity of subsystems and'components within a subsystem, and the required
interconnection and independence of the subsystems have not yet bene~beveloped or defined. (See Criteria 34, 3, -38 37,
4-140, and 44 43.)

(3) ".n.ide..ti.n .f the type, size, and erie..t.tien ef p .ss.. •"•li•n ..... .... tc .. a... eelant pr...ur.
beurndaC in deteffir~i~ig EesigA Feq~irements te suitably preteet agaii~st petielbse eelant aeeidents. (See-
Definatm, n ef Less ,f ,,, ,,, t ' . emdents.)

(4) Consideration of the possibility of systematic, nonrandom, concurrent failures of redundant elements in the design of
protection systems and reactivity control systems. (See Criteria 22, 24, 26, and 29.)

It is expected that the criteria will be augmented and changed from time to time as important new requirements for these
and other features are developed.

There will be some water- sodium cooled nuclear power plants for which the General Design Criteria are not sufficient and
for which additional criteria must be identified and satisfied in the interest of public safety. In particular, it is expected that
additional or different criteria will be needed to take into account unusual sites and environmental conditions, and for
water- sodium cooled nuclear power units of advanced design. Also, there may be water- sodium cooled nuclear power
units for which fulfillment of some of the General Design Criteria may not be necessary or appropriate. For plants such as
these, departures from the General Design Criteria must be identified and justified.

Definitions and Explanations

Nuclear power unit. A nuclear power unit means e one or more nuclear power reactors and associated equipment
necessary for electric power generation and includes those structures, systems, and components required to provide
reasonable assurance the facility can be operated without undue risk to the health and safety of the public.
Less efeeelat apooidents. Less ef eeelont eoCCdents inean thes pes.tulated aeeideflts that rosult frem the less Cf reaeteF
COCIant at a rate in exese the eapabilbty ef the rCCeter- Coelant makeup systemn from breaks in the reaeter CCCIC
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Feaeter ceelaflt system.

Postulated accidents. Postulated accidents means those events which, although not expected to occur, are selected, in
addition to normal and anticipated operational occurrences, for establishing design bases of systems, components and
structures or selection of Exclusion Distance and Low Population Zone for the reactor site, or both as defined in the Code of
Federal Regulations, Title 10, Part 100. Section 100.11, "Determination of Exclusion Area, Low Population Zone, and
Population Center Distance." They represent bounding events, which envelop variations in the types of accidents
considered and are the upper bound design basis events. Postulated accidents together with normal operation, including
anticipated operational occurrences, represent the total spectrum of design basis events.

Single failure. A single failure means an occurrence which results in the loss of capability of a component to perform its
intended safety functions. Multiple failures resulting from a single occurrence are considered to be a single failure. Fluid
and electric systems are considered to be designed against an assumed single failure if neither (1) a single failure of any
active component (assuming passive components function properly) nor (2) a single failure of a passive component
(assuming active components function properly), results in a loss of the capability of the system to perform its safety
functions.'

Anticipated operational occurrences. Anticipated operational occurrences mean those conditions of normal operation which
are expected to occur one or more times during the life of the nuclear power unit and include but are not limited to less-e
pewe .t .all r .ir.ulz.tie .pumps, tripping of thc turbinc generator sct, iselatien ef thc main cndcnser, and lQss of!ll
offsite power, an inadvertent control rod withdrawal, and tripping of the turbine generator set.

Inert atmosphere. Inert atmosphere is a gas or gaseous mixture limited in oxygen and other substances atare
chemically reactive with sodium.

Intermediate coolant boundary. An intermediate coolant boundary means the pressure containing a portion ft
components which are (1) part of the intermediate coolant system or (2) connected to the intermediate.c-olant syl "e'
to and including all of the following: -

(a) The first valve normally closed or capable of automatic actuation during normal reactor operaio in pipln w ich doesw
not penetrate reactor containment.

(b) The outermost containment isolation valve in piping, which penetrates reactor contain n .

(c) A passive barrier between the intermediate coolant and the working fluid.-ota heat etr.ation system

Intermediate coolant system. An intermediate coolant system mean-s hhs oif ts suc as %eat exchangers, pumps,
tanks, and connecting piping, which contain intermediate coolant andaae necessary anspo~t re' ctor core heat from the
reactor coolant system to the principal heat extraction system. t " nspo

Reactor cover gas boundary. The reactor cover gas boundary meanskhtqse components a form a leaktight barrier
against the release of reactor cover gas up to and including the secord o two valves no rmally closed or remotely isolable
during normal reactor operation.

Criteria

I. Overall Requirements

Criterion 1--Quality standards and records. Structures, systems, and components important to safety shall be designed,
fabricated, erected, and tested to quality standards commensurate with the importance of the safety functions to be
performed. Where generally recognized codes and standards are used, they shall be identified and evaluated to determine
their applicability, adequacy, and sufficiency and shall be supplemented or modified as necessary to assure a quality
product in keeping with the required safety function. A quality assurance program shall be established and implemented in
order to provide adequate assurance that these structures, systems, and components will satisfactorily perform their
safety functions. Appropriate records of the design, fabrication, erection, and testing of structures, systems, and
components important to safety shall be maintained by or under the control of the nuclear power unit licensee throughout
the life of the unit.

Criterion 2--Design bases for protection against natural phenomena. Structures, systems, and components important to
safety shall be designed to withstand the effects of natural phenomena such as earthquakes, tornadoes, hurricanes, floods,
tsunami, and seiches without loss of capability to perform their safety functions. The design bases for these structures,
systems, and components shall reflect: (1) Appropriate consideration of the most severe of the natural phenomena that
have been historically reported for the site and surrounding area, with sufficient margin for the limited accuracy, quantity,
and period of time in which the historical data have been accumulated, (2) appropriate combinations of the effects of

Single failures of passive components in electric systems should be assumed in designing against a single failure. The

conditions under which a single failure of a passive component in a fluid system should be considered in designing the
system against a single failure are under development.
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normal and accident conditions with the effects of the natural phenomena and (3) the importance of the safety functions to
be performed.

Criterion 3--Fire protection. Structures, systems, and components important to safety shall be designed and located to
minimize, consistent with other safety requirements, the probability and effect of fires and explosions. Noncombustible and
heat resistant materials shall be used wherever practical throughout the unit, particularly in locations such as the
containment and control room. Fire detection and fighting systems of appropriate capacity and capability shall be provided
and designed to minimize the adverse effects of fires on structures, systems, and components important to safety.
Firefighting systems shall be designed to assure that their rupture or inadvertent operation does not significantly impair
the safety capability of these structures, systems, and components.

Criterion 4--Environmental and dynamic effects design bases. Structures, systems, and components important to safety
shall be designed to accommodate the effects of and to be compatible with the environmental conditions associated with
normal operation, maintenance, testing, and postulated accidents, including less cf clarnt aceident [1] the effects of
sodium and its aerosols and combustion products.[2]. These structures, systems, and components shall be appropriately
protected against dynamic effects, including the effects of missiles, pipe whipping, and discharging fluids, that may result
from equipment failures and from events and conditions outside the nuclear power unit. However, dynamieC ffCtz
aseae with ptulaed pip•- •-UuFpturc , in q..l... p.w.. WnitS .m.y be .x.l.d. d fr. the d-ig basis .. when..... an...

reviewed and appreved by the Gcrnmissizr. demenstrate that the prabability ef fluid systeam Piping FUPtUra is e~tremely lew

Criterion 5--Sharing of structures, systems, and components. Structures, systems, and components importan to safety
shall not be shared among nuclear power units unless it can be shown that such sharing will not significantl~yimpair-thf ýeir
ability to perform their safety functions, including, in the event of an accident in one unit, an orderly shutdbwn and %01
down of the remaining units.

II. Protection by Multiple Fission Product Barriers

Criterion 10--Reactor design. The reactor core and associated coolant, control, and protection systemrs chalbe design d
with appropriate margin to assure that specified acceptable fuel design limits are not exceeded dul ng any coition of
normal operation, including the effects of anticipated operational occurrences.

Positive means (e.g., mechanical keys on core assemblies) shall be provided to prevent furl - th ould
result in fuel damage limits being exceeded. The reactor internals and core assemblies shall be desigr-,rto mInize the
potential for flow blockages or flow restriction to one or more core assemblies by loospeart or by corne sembb- . oading
errors sufficient to exceed fuel damage limits.

For stochastic fuel rod failure events, either (1) a means to prevent I s,,ore j- geo et shall be provided or (2)
measures to mitigate such loss shall be provided. An acceptable to prevent o reo' !ole geometry is to
provide features to limit propagation of a fuel rod failure. These res may be inhe * t he 3gn of the fuel and
blanket assemblies to eliminate or mitigate propagation or may ci e monitoring syst to detect fuel rod failures in
time to permit appropriate measures to be taken. The features p r shall be sufficie t o limit propagation of each
failure to the assembly in which it is located. [4]

Criterion 11--Reactor inherent protection. The reactor core and associate dcoblant syst& s shall be designed so that in the
power operating range the net effect of the prompt inherent nuclear feedbackb haracteristics tends to compensate for a
rapid increase in reactivity.

Criterion 12--Suppression of reactor power oscillations. The reactor core and associated coolant, control, and protection
systems shall be designed to assure that power oscillations which can result in conditions exceeding specified acceptable
fuel design limits are not possible or can be reliably and readily detected and suppressed.

Criterion 13--Instrumentation and control. Instrumentation shall be provided to monitor variables and systems over their
anticipated ranges for normal operation, for anticipated operational occurrences, and for accident conditions as appropriate
to assure adequate safety, including those variables and systems that can affect the fission process, the integrity of the
reactor core, the reactor coolant pressure boundary, and the containment and its associated systems. Appropriate controls
shall be provided to maintain these variables and systems within prescribed operating ranges.

Criterion 14--Reactor coolant pressure boundary. The reactor coolant pressure boundary shall be designed, fabricated,
erected, and tested so as to have an extremely low probability of abnormal leakage, of rapidly propagating failure, and of
gross rupture.

Criterion 15--Reactor coolant system design. The reactor coolant system and associated auxiliary, control, and protection,
and sodium heating [5] systems shall be designed with sufficient margin to assure that the design conditions of the reactor
coolant pressure boundary are not exceeded during any condition of normal operation, including anticipated operational
occurrences.

Criterion 16--Containment design. Reactor containment and associated systems shall be provided to establish ai
Cessntially lcak tight [6] barrier against the uncontrolled release of radioactivity to the environment and to assure that the
containment design canditiens'impertant te safety arC net .. f.. as lng as p..tulated a..ident . .nditinS r•eur
meets the onsite and offsite radionuclide release limits of Title 10 Part 100 of the Code of Federal Regulations. [6]
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For a period of approximately 24 hours following the onset of core damage, the specified containment challenge event
results in no greater than the limiting containment leak rate used in evaluation of the event categories, and structural
stresses are maintained within acceptable limits. After this period, the containment must prevent uncontrolled release of
radioactivity. [6]

Criterion 17--Electric power systems. An onsite electric power system and an offsite electric power system shall be
provided to permit functioning of structures, systems, and components important to safety. The safety function for each
system (assuming the other system is not functioning) shall be to provide sufficient capacity and capability to assure that
(1) specified acceptable fuel design limits and design conditions of the reactor coolant pressure boundary are not exceeded
as a result of normal operation, including [7] anticipated operational occurrences and (2) the core is cooled and
containment integrity and other vital functions are maintained in the event of postulated accidents.

The onsite electric power supplies, including the batteries, and the onsite electric distribution system, shall have sufficient
independence, redundancy, and testability to perform their safety functions assuming a single failure.

Electric power from the transmission network to the onsite electric distribution system shall be supplied by two physically
independent circuits (not necessarily on separate rights of way) designed and located so as to minimize to the extent
practical the likelihood of their simultaneous failure under operating and postulated accident and environmental conditions.
A switchyard common to both circuits is acceptable. Each of these circuits shall be designed to be available in sufficient
time following a loss of all onsite alternating current power supplies and the other offsite electric power circuit, to assure,
that specified acceptable fuel design limits and design conditions of the reactor coolant pressure boundary a"k
exceeded. One of these circuits shall be designed to be available within a few seconds following a loss-of-coolant accideiit
to assure that core cooling, containment integrity, and other vital safety functions are maintained.

Provisions shall be included to minimize the probability of losing electric power from any of the remaining supplies as a
result of, or coincident with, the loss of power generated by the nuclear power unit, the loss of power from the
transmission network, or the loss of power from the onsite electric power supplies.

Criterion 18--Inspection and testing of electric power systems. Electric power systems important to /safety shallbe
designed to permit appropriate periodic inspection and testing of important areas and features, such as wipri i"'hsulation,
connections, and switchboards, to assess the continuity of the systems and the condition of their coImpoepnt;. Thle 'ystems
shall be designed with a capability to test periodically (1) the operability and functional pero'rmance of/,the componeots of
the systems, such as onsite power sources, relays, switches, and buses, and (2) the operablity of the isyste ms asýa whole
and, under conditions as close to design as practical, the full operation sequence that bir.inbgsthe systemsintno-peration,
including operation of applicable portions of the protection system, and the transfer of power among the (ear power
unit, the offsite power system, and the onsite power system.

Criterion 19--Control room. A control room shall be provided from, hich actions can ,be.taken to operate the nuclear powerN u a ': onunit safely under normal conditions and to maintain it in a safe condition under accident conditions, including less-ef
CCClant e.cidznts those conditions from sodium reactions [8]. Adequate radiation proteLon shall be provded to permit

access and occupancy of the control room under accident conditions.-ithout personnel receiving radiation exposures in
excess of 5 rem whole body, or its equivalent to any part of the body, forthe duration of:the accident. Equipment at
appropriate locations outside the control room shall be provided (1) witbahdesign capa'lii for prompt hot shutdown of
the reactor, including necessary instrumentation and controls to maintai6ntheunit in ,lasafe condition during hot shutdown,
and (2) with a p•t...tial e.p.bil.ty for subsequ.et ... d zh.........f...... r<•,ru,, the ..... .f suitable prC..duros
design capability for subsequent control of the reactor at any coolant tempera•tire lo er than that during hot shutdown
conditions [9].

Applicants for and holders of construction permits and operating licenses under this part who apply cn cr aftcr January 10,
1-997, applicants for design approvals or certifications under part - 57 of this chapter who apply cn er after January 10,
1-997, applicants for and holders of combined licenses or manufacturing licenses under part S 57 of this chapter who do
not reference a standard design approval or certification, or holders of operating licenses using an alternative source term
under § 50 56.67, shall meet the requirements of this criterion, except that with regard to control room access and
occupancy, adequate radiation protection shall be provided to ensure that radiation exposures shall not exceed 0.05 Sv (5
rem) total effective dose equivalent (TEDE) as defined in § -5 56.2 for the duration of the accident.

III. Protection and Reactivity Control Systems

Criterion 20--Protection system functions. The protection system shall be designed (1) to initiate automatically the
operation of appropriate systems including the reactivity control systems, to assure that specified acceptable fuel design
limits are not exceeded as a result of anticipated operational occurrences and (2) to sense accident conditions and to
initiate the operation of systems and components important to safety.

Criterion 21--Protection system reliability and testability. The protection system shall be designed for high functional
reliability and inservice testability commensurate with the safety functions to be performed. Redundancy and independence
designed into the protection system shall be sufficient to assure that (1) no single failure results in loss of the protection
function and (2) removal from service of any component or channel does not result in loss of the required minimum
redundancy unless the acceptable reliability of operation of the protection system can be otherwise demonstrated. The
protection system shall be designed to permit periodic testing of its functioning when the reactor is in operation, including
a capability to test channels independently to determine failures and losses of redundancy that may have occurred.
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Criterion 22--Protection system independence. The protection system shall be designed to assure that the effects of
natural phenomena, and of normal operating, maintenance, testing, and postulated accident conditions on redundant
channels do not result in loss of the protection function, or shall be demonstrated to be acceptable on some other defined
basis. Design techniques, such as functional diversity or diversity in component design and principles of operation, shall be
used to the extent practical to prevent loss of the protection function.

Criterion 23--Protection system failure modes. The protection system shall be designed to fail into a safe state or into a
state demonstrated to be acceptable on some other defined basis if conditions such as disconnection of the system' loss of
energy (e.g., electric power, instrument air), or postulated adverse environments (e.g., extreme heat or cold, fire,
pressure, steam, water, a•d radiation, sodium, and sodium reaction products [10]) are experienced.

Criterion 24--Separation of protection and control systems. The protection system shall be separated from control systems
to the extent that failure of any single control system component or channel, or failure or removal from service of any
single protection system component or channel which is common to the control and protection systems leaves intact a
system satisfying all reliability, redundancy, and independence requirements of the protection system. Interconnection of
the protection and control systems shall be limited so as to assure that safety is not significantly impaired.

Criterion 25--Protection system requirements for reactivity control malfunctions. The protection system shall be designed
to assure that specified acceptable fuel design limits are not exceeded for any single malfunction of the reactivity control
systems, such as accidental withdrawal (f-ed not [ 11] ejection or dropout) of control rods.

Criterion 26--Reactivity control system redundancy and capability. Two independent reactivity control systems of differen't,
design principles shall be provided. Suitable independence and diversity shall be provided to assure adlquntc,,prol! 'ni.
against common cause failures. Each of these means shall be capable of performing its nuclear safety funcbn ws'h aI
single active failure. [12] .n. .f the systems shall use control rods, proferably ineluding a p m fr th

e-eds, One of the means [13] shall be capable of reliably controlling reactivity changes to assure that un~der conditions
of normal operation, including anticipated operational occurrences, and with appropriate margin for malfunctions such as
stuck rods, specified acceptable fuel design limits are not exceeded. Each system shall have sufficient brth-,"assumin,
failure of any single active component, to shut down the reactor from any operating condition to reanmainta
subcriticality at the hot shutdown temperature of the coolant, with allowance for the maximum rea•tivity a asyoatLd with
any anticipated operational occurrences or postulated accident. [14] The second reactivity control system shall be capable
of reliably controlling the rate of reactivity changes resulting from planned, normal power ch`n ges,,(`A.rg .@ ..
bt) to assure acceptable fuel design limits are not exceeded. One of the systems shalbe capable .6f holdin t'he
reactor core subcritical under cold cendetons for the lowest temperature associated wik 4iny normal o'eratng<. / dition.

Criterion 27--Combined reactivity control systems capability. The reactivity con systemsshall1be designed to have a
eemb4.ed capability, i. conunetien with pisan additi b . .... e, lF-1 , t mibfreliably esnteldthe
rcactivity changcs sensing and responding to off-normal conditiprfA"'6 to assure that\under postulated accident
conditions and with appropriate margin for stuck rods the capabilitY/to cool the core is ained.

Criterion 28--Reactivity limits. The reactivity control systems shall be.esigned with appropyiate limits on the potential
amount and rate of reactivity increase to assure that the effects of postulated reactivity accidents can neither (1) result in
damage to the reactor coolant pressure boundary greater than limited lo'cal yielding nor(,2) sufficiently disturb the core, its
support structures or other reactor pressure vessel internals to impair signi fcantly'theicapability to cool the core. These
postulated reactivity accidents shall include consideration of by p.sit.e f•. . .ns), red
dropout, stceam inc rupture, accidental withdrawal (not ejection or dropout) of cNb'nrol rods, changes in reactor coolant
temperature and pressure, and cold watee sodium addition. [17]

Criterion 29--Protection against anticipated operational occurrences. The protection and reactivity control systems shall be
designed to assure an extremely high probability of accomplishing their safety functions in the event of anticipated
operational occurrences.

IV. Fluid Systems

Criterion 30--Quality of reactor coolant pressure boundary. Components which are part of the reactor coolant pressure
boundary shall be designed, fabricated, erected, and tested to the highest quality standards practical. Means shall be
provided for detecting and, to the extent practical, identifying the location of the source of reactor coolant leakage.

Criterion 31--Fracture prevention of reactor coolant pressure boundary. The reactor coolant pressure boundary shall be
designed with sufficient margin to assure that when stressed under operating, maintenance, testing, and postulated
accident conditions (1) the boundary behaves in a nonbrittle manner and (2) the probability of rapidly propagating fracture
is minimized. The design shall reflect consideration of service temperatures, service degradation of material properties,
creep, fatigue, stress rupture, and other conditions of the boundary material under operating, maintenance, testing, and
postulated accident conditions and the uncertainties in determining (1) material properties, (2) the effects of coolant
chemistry and irradiation on material properties, (3) residual, steady state and transient stresses, and (4) size of flaws.
[18]
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Criterion 32--Inspection of reactor coolant pressure boundary. Components which are part of the reactor coolant pressure
boundary shall be designed to permit (1) periodic inspection and testing of important areas and features to assess their
structural and leaktight integrity, and (2) an appropriate material surveillance program for the reactor pressure vessel.

Criterion 33- mcactcr coolant ,,keup Assurance of adequate reactor coolant inventory. A system te supply reaeter e•,l
mnakeup fer preteetien against small brcak~s in the reaeteF eeelant prcssurc beundary shall be praVided. The ytm ae!f u n. t i .n s h a ll b e t e a u.. . t h a t s pe.ifi.d a e. .p t.b l. f u e l d e s ig n lim its . . ... . . . . t... . . d d a s a . .s u lt .f r te.. . . . . . . . . c1 asn
due te leakage fercm the rcscter eeelant preSSUrz beundcry and FUPtue ef Cinchl piping er ether smcall eempcnents whieh

,rt .. f• the bunda.... The system shall be designed te aSSUr. that fer ensitc .l..tri. p.ewr syst... epFration
(assumlig effsitc peweF iS net available) and feF eff-sitc eleetrie pewcr system epC rcticn Eassunmirng ensitc pewer iS Mct
available) the system safety functien ean be aeeeplishe 'd using the piping, pwmps, and valves used te maintain eeelanl
in;entery duriFg ng r ..al rFeaetr eperation. The reactor coolant boundary and associated components, control and
protection systems shall be designed to limit loss of reactor coolant so that an inventory adequate to perform the nuclear
safety function of the reactor residual heat extraction system is maintained under normal operation, including anticipated
operational occurrences, and postulated accident conditions, assuming a failure of a single active component. [19]

Criterion 34--Residual heat removal. A system to remove residual heat shall be provided. The system safety function shall
be to transfer fission product decay heat and other residual heat from the reactor eeFe at a rate coolant system under all
plant shutdown conditions following normal operation, including anticipated operational occurrences and postulated
accident conditions [20] such that specified acceptable fuel design limits and the design conditions of the reactor c olant
pressure boundary are not exceeded.

Suitable redundancy in components and features, and suitable interconnections, leak detection, and isolat pab
shall be provided to assure that for onsite electric power system operation (assuming offsite power is not avilabl I ,tfo
offsite electric power system operation (assuming onsite power is not available) the system safety function can be
accomplished, assuming a single failure.

Griterion 3:5 Emcr~geney eefe .ccoiing. A system te prCvide abundant effiegeney Eerc eeeling shial b, ~-'cd. f
system safctY funetien shall be te tr-ansfcr heat frsmn the rcaeter eerc fcillwing nls fratrcoana
that (1) fueicn la -cac that eeuld interfere with eentmnued effeetive eeeeel is prcvcnted~~~d moa
watcr rcact:Cn is limited te ncgligiblc amcunts.

Suitable redundaney in eeFmpenents and featurcs, and suitable irnte-cenneetiens, leak detccl, sltcadc c~~
eapabihitics shall be previdcd te CSSjrc that fer ensitc eleetrie pewcr Syte .,peration Eas'.n u fýIfý iCpWý f
available) and fer eff-site cicctric peweF systeffi eperct:Cn (asmn nst Cý i c jaibic) the~c s,, fcity
funetien ean be aeee~mplishced, assuming a single failure. [20]

Criterion 36 35--Inspection of efncrgency corc cci, sng residual heat 4 sy.sLem. The crn•gcncy eerC eeeling residual
heat removal system shall be designed to permit appropriate periodiC•n;pection of i portant components, such as spra
F ngS n the rcccter pressure vess.l, wte. njeetien nezzles, di g and heat exch g rs, to ssure the integrity and
capability of the system. [21]

Criterion 3; 36--Testing of ,mcrgeney core eeeling residual heat remo,! rystem. The m n r ling residual
heat removal system shall be designed to permit appropriate periodic prpessure and functional testing to assure (1) the
structural and leaktight integrity of its components, (2) the operability andzjje.orman'teof the active components of the
system, and (3) the operability of the system as a whole and, under conditons ,as ,c'se to design as practical, the
performance of the full operational sequence that brings the system into operatidfýnncluding operation of applicable
portions of the protection system, and the transfer between normal and emergency- power sources, and the epCratien ef
the .s at.d ........ ling water systm. [22]

Criterion 38 37--Containment heat removal. A system to remove heat from the reactor containment shall be provided. The
system safety function shall be to reduce rapidly, consistent with the functioning of other associated systems, the
containment pressure and temperature following any less ef eaelant accident from postulated accidents and maintain them
at acceptably low levels. [23]

Suitable redundancy in components and features, and suitable interconnections, leak detection, isolation, and containment
capabilities shall be provided to assure that for onsite electric power system operation (assuming offsite power is not
available) and for offsite electric power system operation (assuming onsite power is not available) the system safety
function can be accomplished, assuming a single failure.

Criterion 39 38--Inspection of containment heat removal system. The containment heat removal system shall be designed
to permit appropriate periodic inspection of important components, such as the torus, se.m3ps pumps, spray nozzles, and
piping to assure the integrity and capability of the system. [24]

Criterion 40 39--Testing of containment heat removal system. The containment heat removal system shall be designed to
permit appropriate periodic pressure and functional testing to assure (1) the structural and leaktight integrity of its
components, (2) the operability and performance of the active components of the system, and (3) the operability of the
system as a whole, and under conditions as close to the design as practical the performance of the full operational
sequence that brings the system into operation, including operation of applicable portions of the protection system, the
transfer between normal and emergency power sources, and the operation of the associated cooling wate system. [25]
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Criterion 4•- 40--Containment atmosphere cleanup. Systems to control fission products, hydrogen, oxygen, sodium
aerosols, combustion products, and other substances which may be released into the reactor containment shall be
provided as necessary to reduce, consistent with the functioning of other associated systems, the concentration and quality
of fission products released to the environment following postulated accidents, and to control the concentration of
hydrogen or oxygen and other substances in the containment atmosphere following postulated accidents to assure that
containment integrity is maintained. Such systems should consider the effects of sodium leakage and its potential reaction
with oxygen and its potential for hydrogen generation when in contact with concrete. [26]

Each system shall have suitable redundancy in components and features, and suitable interconnections, leak detection,
isolation, and containment capabilities to assure that for onsite electric power system operation (assuming offsite power is
not available) and for offsite electric power system operation (assuming onsite power is not available) its safety function
can be accomplished, assuming a single failure.

Criterion 4-l --Inspection of containment atmosphere cleanup systems. The containment atmosphere cleanup systems
shall be designed to permit appropriate periodic inspection of important components, such as filter frames, ducts, and
piping to assure the integrity and capability of the systems.

Criterion 432--Testing of containment atmosphere cleanup systems. The containment atmosphere cleanup systems shall
be designed to permit appropriate periodic pressure and functional testing to assure (1) the structural and leaktight
integrity of its components, (2) the operability and performance of the active components of the systems such as .fans,
filters, dampers, pumps, and valves and (3) the operability of the systems as a whole and, under conditions as close to/'
design as practical, the performance of the full operational sequence that brings the systems into operation,•u'iuriAg?(
operation of applicable portions of the protection system, the transfer between normal and emergency power sources, andthe operation of associated systems. N/

Criterion 443--Ceeling ;wate Structural and equipment cooling. A system to transfer heat from structures, syst, e mls- and
components important to safety, to an ultimate heat sink shall be provided as necessary. The system safety'f n=tion'shal
be to transfer the combined heat load of these structures, systems, and components under normal operating and ýccident
conditions. [27]

Suitable redundancy in components and features, and suitable interconnections, leak detection and b"isolation apab ities
shall be provided to assure that for onsite electric power system operation (assuming offsite power is not/available)' and for
offsite electric power system operation (assuming onsite power is not available) the systemsafety~function/can ber
accomplished, assuming a single failure. h insm

Criterion 454--Inspection of-eee ing-w;tef structural and equipment cooling systerm. Theýcobling wae, s Iystemshall be
designed to permit appropriate periodic inspection of important compone6ts, such as heat'exchangers and piping, to
assure the integrity and capability of the system. [28]

Criterion 465--Testing of eeeling ;'-wae structural and equipment 1cooling system. The c(ohig system shall be

designed to permit appropriate periodic pressure and functionalh'tesin~g to assure (1) the stnuctural'and leaktight integrity
of its components, (2) the operability and the performance of the activecomponents of the system, and (3) the operability
of the system as a whole and, under conditions as close to design as,practical, the performance of the full operational
sequence that brings the system into operation f.. rz...te. .hutd... Žr. .less o. zccEciat ... ide.nt., including operation
of applicable portions of the protection system and the transfer between no'rmal and,emergency power sources. [29]

Criterion 46-Intermediate coolant system. If an intermediate coolant system ,spro. ided, coolants that are not compatible
with sodium shall not be used. A pressure differential shall be maintained across.a passive boundary between the reactor
coolant system and the intermediate coolant system such that leakage would flow from the intermediate coolant system to
the reactor coolant system unless other provisions can be shown to be acceptable on some defined basis. [30]

Criterion 47-Inspection and surveillance of intermediate coolant boundary. Those parts of the intermediate coolant
boundary that have a nuclear safety function or that use the leak before break principle to define design basis leaks shall
be designed to permit periodic inspection and testing of important areas and features to assess their structural and
leaktight integrity. Means shall be provided for detecting intermediate coolant leakage. [31]

Criterion 48-Reactor and intermediate coolant and cover gas purity control. Systems shall be provided as necessary to
monitor and maintain reactor and intermediate coolant and cover gas purity within specified design limits. These limits
shall be based on consideration of (1) chemical attack, (2) fouling and plugging of passages, (3) radioisotope
concentrations, and (4) detection of sodium-water reactions. [32]

V. Reactor Containment

Criterion 50--Containment design basis. The reactor containment structure, including access openings, penetrations, and
the containment heat removal system shall be designed so that the containment structure and its internal compartments
can accommodate, without exceeding the design leakage rate and with sufficient margin, the calculated pressure and
temperature conditions resulting from any postulated accident any less ef e.e.lrt cedcr, t. This margin shall reflect
consideration of (1) the effects of potential energy sources which have not been included in the determination of the peak
conditions, such as energy in steam generators and decay heat in released fission products, potential spray or aerosol
formation, and potential exothermic chemical reactions [33] as rcquiFcd by § 50... ..ergy frcm metal wateF and ethr

hernieal Fetiens tha~t may Fesult fn degradatien but net tetal failure of em.genery efe ling ... eta".tr (2) the
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limited experience and experimental data available for defining accident phenomena and containment responses, and (3)
the conservatism of the calculational model and input parameters.

Criterion 51 --Fracture prevention of containment pressure boundary. The reactor containment boundary shall be designed
with sufficient margin to assure that under operating, maintenance, testing, and postulated accident conditions (1) its
feffiti metallic [34] materials behave in a nonbrittle manner and (2) the probability of rapidly propagating fracture is
minimized. The design shall reflect consideration of service temperatures and other conditions of the containment
boundary material during operation, maintenance, testing, and postulated accident conditions, and the uncertainties in
determining (1) material properties, (2) residual, steady state, and transient stresses, and (3) size of flaws.

Criterion 52--Capability for containment leakage rate testing. The reactor containment and other equipment which may be
subjected to containment test conditions shall be designed so that periodic integrated leakage rate testing can be
conducted at containment design pressure.

Criterion 53--Provisions for containment testing and inspection. The reactor containment shall be designed to permit (1)
appropriate periodic inspection of all important areas, such as penetrations, (2) an appropriate surveillance program, and
(3) periodic testing at containment design pressure of the leak tightness of penetrations which have resilient seals and
expansion bellows.

Criterion 54--Piping systems penetrating containment. Piping systems penetrating primary reactor containment shall be
provided with leak detection, isolation, and containment capabilities having redundancy, reliability, and performance
capabilities which reflect the importance to safety of isolating these piping systems. Such piping systems shalbe
with a capability to test periodically the operability of the isolation valves and associated apparatus and todetermný1[ i'
valve leakage is within acceptable limits.

Criterion 55--Reactor coolant pressure boundary penetrating containment. Each line that is part of the reac r coolant
pressure boundary or the reactor cover gas boundary [35] and that penetrates primary reactor containment'shail be
provided with containment isolation valves as follows, unless it can be demonstrated that the containment isolationr
provisions for a specific class of lines, such as instrument lines, are acceptable on some other defined" 5ass:

(1) One locked closed isolation valve inside and one locked closed isolation valve outside containme t; o

(2) One automatic isolation valve inside and one locked closed isolation valve outside containmnt or

(3) One locked closed isolation valve inside and one automatic isolation valve outside cnitainment. A simple valve
may not be used as the automatic isolation valve outside containment; or

(4) One automatic isolation valve inside and one automatic isolation v lye-6utside cuntainme t. A simple check valve may
not be used as the automatic isolation valve outside containment.

Isolation valves outside containment shall be located as close to containment as practicea, imd upon loss of actuating
power, automatic isolation valves shall be designed to take the position that provides gr6ter safety.

Other appropriate requirements to minimize the probability or consequences of an accidental rupture of these lines or of
lines connected to them shall be provided as necessary to assure adequdatesafety. Dnetimnation of the appropriateness of
these requirements, such as higher quality in design, fabrication, and testingD.jadditional provisions for in-service
inspection, protection against more severe natural phenomena, and additionalýsoiatýTon valves and containment, shall
include consideration of the population density, use characteristics, and physicai haracteristics of the site environs.

Criterion 56--Primary containment isolation. Each line that connects directly to the containment atmosphere and
penetrates primary reactor containment shall be provided with containment isolation valves as follows, unless it can be
demonstrated that the containment isolation provisions for a specific class of lines, such as instrument lines, are acceptable
on some other defined basis:
(1) One locked closed isolation valve inside and one locked closed isolation valve outside containment; or
(2) One automatic isolation valve inside and one locked closed isolation valve outside containment; or
(3) One locked closed isolation valve inside and one automatic isolation valve outside containment. A simple check valve
may not be used as the automatic isolation valve outside containment; or
(4) One automatic isolation valve inside and one automatic isolation valve outside containment. A simple check valve may
not be used as the automatic isolation valve outside containment. Isolation valves outside containment shall be located as
close to the containment as practical and upon loss of actuating power, automatic isolation valves shall be designed to take
the position that provides greater safety.

Criterion 57--Closed system isolation valves. Each line that penetrates primary reactor containment and is neither part of
the reactor coolant pressure beundaFy or cover gas boundaries [36] nor connected directly to the containment atmosphere
shall have at least one containment isolation valve which shall be either automatic, or locked closed, or capable of remote
manual operation. This valve shall be outside containment and located as close to the containment as practical. A simple
check valve may not be used as the automatic isolation valve.

VI. Fuel and Radioactivity Control
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Criterion 60--Control of releases of radioactive materials to the environment. The nuclear power unit design shall include
means to control suitably the release of radioactive materials in gaseous and liquid effluents and to handle radioactive solid
wastes produced during normal reactor operation, including anticipated operational occurrences. Sufficient holdup capacity
shall be provided for retention of gaseous and liquid effluents containing radioactive materials, particularly where
unfavorable site environmental conditions can be expected to impose unusual operational limitations upon the release of
such effluents to the environment.

Criterion 61--Fuel storage and handling and radioactivity control. The fuel storage and handling, radioactive waste, and
other systems which may contain radioactivity shall be designed to assure adequate safety under normal and postulated
accident conditions. These systems shall be designed (1) with a capability to permit appropriate periodic inspection and
testing of components important to safety, (2) with suitable shielding for radiation protection, (3) with appropriate
containment, confinement, and filtering systems, (4) with a residual heat removal capability having reliability and
testability that reflects the importance to safety of decay heat and other residual heat removal, and (5) to prevent
significant reduction in fuel storage coolant inventory under accident conditions.

The fuel handling and its interfacing systems shall be designed to minimize the potential for fuel management errors that
could result in either fuel rod failure or fuel damage limits being exceeded. [37]

Criterion 62--Prevention of criticality in fuel storage and handling. Criticality in the fuel storage and handling system shall
be prevented by physical systems or processes, preferably by use of geometrically safe configurations.

Criterion 63--Monitoring fuel and waste storage. Appropriate systems shall be provided in fuel storage and/ad oactve
waste systems and associated handling areas (1) to detect conditions that may result in loss of residual heft removal
capability and excessive radiation levels and (2) to initiate appropriate safety actions.

Criterion 64--Monitoring radioactivity releases. Means shall be provided for monitoring the reactor containme t,

atmosphere, spaces centainirg ccmpencnts for rccirculatien ef less ef ccelant aecident fluids, [38] effluent discharg•
paths, and the plant environs for radioactivity that may be released from normal operations, including anticipated
operational occurrences, and from postulated accidents.

Criterion 65 -- Protection Against Coolant Flow Blockage. The reactor internals and core assembliiS hi bd
minimize the potential for flow blockage or flow restriction to one or more core assemblies b loo pa
assembly loading errors sufficient to cause fuel rod failure. [39]

VII. Sodium Protection

Criterion 70 -- Protection Against Sodium Reactions. Structures, systemsid o taing sodium shall be
designed and located to limit the consequences of chemical reactions e.¶ing rf oi k. Special features such
as inerted enclosures shall be provided as appropriate for radioact Aum systea i shall be provided
between reactor coolant and fluids not compatible with sodium tis he consequenc o failure,• single barrier can be
shown to be acceptable. Fire control systems and a means to 0e Lodium, or its reacdio, products shall be provided to
limit and control the extent of reactions as necessary to assure th clear safety ft cions of structures, systems and
components are maintained. Means shall be provided to limit the relt -of radioactive oý ium reaction products to the
environment as necessary to avoid undue risk to the public health and sf'k. Material, hich might come in contact with
sodium, shall be chosen to limit the adverse effects of possible chemical renctrons otrn ,ostructural changes. In areas
where sodium chemical reactions are possible, structures, systems and com1on o sst-aI be designed and located so that
the potential for loss of a nuclear safety function by sodium aerosols or reacticor -Uducts is acceptably low. Means shall
be provided as appropriate to limit possible contacts between sodium and water. - he effects of possible interactions
between sodium and concrete shall be considered in the design.
If necessary to prevent loss of any plant nuclear safety function, the sodium-steam generator system shall be designed to
detect sodium-water reactions and limit the effects of the energy and reaction products released by such reactions. [40]

Criterion 71 -- Sodium Heating Systems. Heating systems shall be provided as necessary for nuclear safety-related
systems and components, which contain, or could be required to contain, sodium or sodium aerosol. These heating
systems and their controls shall be appropriately designed to assure that the temperature distribution and rate of change
of temperature in systems and components containing sodium or sodium aerosol are maintained within design limits
assuming a single failure. The heating system shall be designed such that its failure will not prevent other systems and
components from performing their nuclear safety functions. [41]
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1. NRC recommended in NUREG-1368 (Preapplication Safety and Evaluation
Report - Final 1994) in Section 3.2.3 for GDC 4 (pg. 3-28) that the preapplicant
(GE) delete the phrase "loss-of-coolant accidents" in accordance with the
NUREG-0968 (CRBRP PSER 1983) because "The staff did not consider LOCAs
an important class of accidents for the CRBRP design and they were, therefore,
not specifically referred to in the GDC. The reference to postulated accidents [in
the GDC 4] will cover all the important accidents for LMRs. This exception is
considered important..." NUREG-1368 pg. 3-28

2. NRC recommended in NUREG-1368 (Preapplication Safety and Evaluation
Report - Final 1994) in Section 3.2.3 for GDC 4 (pg. 3-28) that, to account for the
presence of sodium, the GDC 4 should include language recommended in
NUREG 0968 (CRBRP PSER 1983). NUREG 0968 added the following phrase
on protection against sodium reactions at the end of the first sentence of GDC
"including the effects of sodium... and [its]... aerosols and combustion products.
The "..." refers to NaK which is no longer considered an option foil- Cm
reactors. According to the NRC in NUREG 1368, "The intent of this ad(itl
phrase is to require that the plant be designed and constructed with sp.ciCAl
considerations given to the effects of sodium. Because of the high -heical
activity of sodium, leaks and spills can lead to chemical reactie s, fre an
reaction products not possible in LWRs and, therefore, special
be taken."

3. The preapplicant (GE) in the Preliminary Safety -Information Documen l(PSID)
submitted to the NRC, recommended del-ig hýc last sceence of GDC 4,
"However, dynamic effects.. .for the pi ing' That se enice Lhad: lowed for the
pipe leak before pipe break in LWRs. The preapplic nt did not consider it
because the reactor coolant is a low-pressu fe system. Spontaneous and massive
ruptures of the sodium piping were not c€osidtered credib e by the preapplicant
because the piping is in low-pressure and lowtes sedystems. The staff agreed
with this recommendation when NUREG 1368 was pulflshed. (pg. 3-28)

4. Additional paragraphs where added from ANSI/ANS-54.1-1989 Criterion 3.2.1.
According to the NRC in NUREG 1369 (PSER for SAFR), "...criteria to cover
fuel management, flow blockage, and fuel failure propagation that are critical in a
LMR to the prevention of severe core-damage accidents."

5. The NRC recommended the addition of the phrase "sodium heating system" to the
list of systems associated with the reactor coolant system as it was included in
both ANSI/ANS-54.1-1989 and NUREG 0968. Because the reactor coolant is
liquid sodium (or possibly other liquid metal), and must be maintained in liquid
form, the temperature of the reactor coolant must be maintained through a system.
This is an issue unique to LMR designs and would not be needed for a LWR
design therefore it should be added.
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6. The issue of permitting containments to have a design and tested leakage greater
than "essentially leaktight" in GDC 16 is a policy issue that was present to the
Commission in USNRC "Issues Pertaining to the Advanced Reactor (PRISM,
MHTGR, and PIUS) and CANDU 3 Designs and Their Relationship to Current
Regulatory Requirements," SECY-93-092, April 8, 1993. In SECY-93-092 the
staff stated, for the issue of containment, "...the Advanced Reactor Policy
Statement [SECY-93-092] recognizes that to encourage incorporation of enhanced
safety margins (such as in fuel design) in advanced reactor designs, the
Commission would look favorably on desirable design-related features or reduced
administrative requirements." The staff went onto state that "The staff believes
that new reactor designs with limited operational experience require a
containment system that provides a substantial level of accident mitigation for
defense against unforeseen events, including core damage accidents." But that
"this requirement may not necessarily result in a high pressure, low-leakage
structure that meets all of the current LWR requirements for containment, but•itp'it
should be an independent barrier to fission product release." The Cdmrnisgibhi
approved the staff's recommendation to restrict the leakage of the contai'fit to
be less than that needed to meet the acceptable onsite and offsil6*edoes
consequence limits (NRC in reviewing GE's PSID and wrote in NUREG 13 '
that "therefore, the Commission agreed that the containment leakago'for vd'anced
reactors, similar to and including PRISM, should not be requifted to ,p er the16. 8g).3 l•,)The NRl
'essentially leaktight' statement in GDC 16." (NUREG 1368' ,..

stated in NUREG 1368 "accordingly, the staff proposes toiuthlize a statridard'based
upon containment functional performance to-evaluate the\accepta••i•" iof a
proposed design rather than to rely excluswelyon-pries• t e6 containment design
criteria." (pg. 3-10) The NRC stated in 'N-UREG 13'68ýhatitwould compare
containment performance with the follovwing accident evalluation'criteria. They
are what were added to GDC 16.

7. Recommended by NRC in NUREG 1368 to be\,nciuded:&:It comes from Criterion
15 of NUREG 0968.

8. According to NUREG 1368, pg. 3-33, the intent of this additional phrase, as in
GDC 4, is to require that the plant be designed and constructed with special
consideration given to the effects of sodium. Because of the high chemical
activity of sodium, leaks and spills can lead to chemical reactions, fires, and
reaction products not possible in LWRs and, therefore, special measures should
be taken. The staff recommended deleting "loss-of-coolant accident" (consistent
with NUREG 0968 and ANSI/ANS-54.1-1989, Criterion 17 and Criterion 3.2.10
respectively) because "The staff did not consider LOCAs an important class of
accidents for the CRBRP design and they were, therefore, not specifically referred
to in the GDC. The reference to postulated accidents [in the GDC 4] will cover
all the important accidents for LMRs. This exception is considered important..."
NUREG-1368 pg. 3-28
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9. The NRC recommended in NUREG 1368 that the reference to "cold shutdown"
should be modified because an equivalent LWR condition of "cold" shutdown is
not applicable to the sodium-cooled reactors. The temperature conditions, while
lower than operating temperatures, and much higher than what would be expected
to be "cold" for a LWR. The NRC recommended using language from NUREG
0968 Criterion 17 to replace item (2) in GDC 19.

10. Sodium and sodium reaction products are additional adverse environments that
sodium reactors should address according to NUREG 1368.

11. NRC determined that "(rod ejection and dropout)" were not applicable to the
CRBRP design in NUREG 0968 Criterion 23 and recommended that the words be
deleted from GDC 25 in NUREG 1368. In NUREG 1369 they agreed with the
alteration to the language that RI made to GDC 25 in accordance kit
ANSI/ANS-54.1-1989 Criterion 3.3.6, "(not ejection and dropout)".

12. NRC determined in NUREG 1368 that these changes stated more
requirements for the reactivity control systems concerning single failure Lit
system. They come from ANSI/ANS-54.1-1982 Criterion 3.3.7.

13. Since some sodium cooled reactor designs do not have or require control ro-d that
requirement of "one of two systems shall use control 6ds"C waso longer
applicable. The staff concluded that a reactivity control- sytem wii()ut CO'trol
rods should not necessarily disqualify a reactor design" S CY-9X92) The
Commission approved the staffs position. regarding thisrequirement. (USNRC,
Staff Requirement Memorandum "SECY '-092..." July , 19 3-

14. NRC determined in NUREG 1368 thaftthese changes stated more clearly
requirements for the reactivity control sys en 2 concernng ,single failures in the
system. They come from ANSI/ANS-54.1-1989) " " teno24.

15. Cold shutdown or cold condition does not apply to LMRs with coolants that
freeze above the boiling temperature of water. Both NUREG 0968 Criterion 24
and ANSI/ANS-54.1-1989 replace the reference to "cold conditions" in the last
sentence of the criterion to a reference to conditions where the coolant
temperature is lower than normal operating temperatures. The NRC
recommended making this change in NUREG 1368.

16. These changes come from NUREG 0968 Criterion 25 and were agreed to as
appropriate changes to GDC 27 by the NRC because of the inherent differences in
nuclear characteristics between LWRs and LMRs.

17. Rod dropout is not applicable to the LMR designs. Withdrawal of control rod(s)
is more applicable than rod ejection. Cold sodium addition is more applicable
than cold water addition. - NUREG 1368
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18. Addresses concerns of the high design and operating temperatures of the RCPB
and the use of sodium as the coolant (NUREG 1368). Changes came from
NUREG 0968 Criterion 29.

19. NRC agreed with the preapplicant that GDC 33 should not be applied to the LMR
designs in both NUREG 1368 and 1369. NRC recommended using an alternative,
"Assurance of Adequate Reactor Coolant Inventory" found in both ANSI/ANS-
54.1-1989 Criterion 3.4.1 and NUREG 0968 Criterion 27. NRC stated that the
alternative was acceptable.

20. The RHR system of GDC 34 is designed to remove decay heat to maintain the
fuel and RCPB within design limits for conditions that do not include postulated
accidents. The ECCS of a revised GDC 35 would be designed to prevent fuel and
cladding damage that could interfere with continued effective core cooling-du ng
postulated accidents. These two design requirements on providing (4f#cient'
cooling to the core are equivalent because not exceeding fuel design himiss is:ihe
same as maintaining effective core cooling to prevent fuel and claddingdamnage
and vice versa; however, the requirements on the RHR system in GDC 34a'rpeo'ot
directed toward postulated accidents as they are for the ECCS in GDJC'35. The.,
requirements on suitable redundancy, leak detection, and isolation•a-`iii'ties in
GDC 34 and 35 are the same. In LWRs the ECCS system is designed f6r\hiigh-
pressure conditions because the RCPB may not be depressuri'edhenthe ECGS"
is used. Therefore, for LWR designs, the RHR system and E'CS are/two

different systems, and there are two separate GDC-.For M1, h esigns-,the.-RCPB
is at low pressure, and only one system andxe-6-DQ are re~quired. If the criterion
for the design of the RHR system applied to all reactor conditions including
postulated accidents, then all the criteriin GDC 35VrX\an - CS would be
included in the revised GDC 34. The addition of the phrase "all plant shutdown
conditions following normal operation including.., postulated accidents" would be
sufficient to have the revised GDC 34 inclufde \the requirements in GDC 35 on
accidents. - NUREG 1368

21. The inspection requirements except for the reference to the ECCS and specific
components of the ECCS are not unique to LWRs. GDC 36 should reference the
RHR system, not the ECCS and the list of specific important ECCS components
should be deleted. The revised GDC 36 should require the capability to inspect
the RHR system. (NRC NUREG 1368) Both ANSI/ANS-54.1-1989 Criterion
3.4.8 and NUREG 0968 Criterion 36 referred to important components as heat
exchangers and piping. This accounts for the fact that the RHR for the LMR
design provides both the ECCS and RHR functions for the LMR design, and to
list the components important to inspect in LMRs. - NRC recommended these
changes to the GDC.

22. For an LMR design, the changes made (come from ANSI/ANS-54.1-1989
Criterion 3.4.9 and NUREG 0968 Criterion 37) take into account that (1) the RHR
system also performs the ECCS function, which is discussed above, and (2) water
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system for cooling the RCPB should be avoided. Therefore the NRC
recommended that these changes be made to GDC 37. -NUREG 1368

23. NRC recommended in NUREG 1368. In accordance with NUREG 0968 and
ANSI/ANS-54.1-1989 Criterion 38 and 3.4.10 and 3.5.1 respectively.

24. NRC proposed GDC 39 to be revised with the reference to a torus and sump
deleted and replaced with a reference to pumps in the list of important LMR
components. - NUREG 1368

25. NRC recommended in NUREG 1368. In accordance with ANSIIANS-54.1-1989
Criterion 38 and 3.4.12.

26. Adding the phrases "sodium aerosols", "combustion products", and "the.,effcts
of sodium leakage...", refer to the important containment cleanup problems thata
are unique to the LMRs, except for the reference to combustion xproiltcfs;ts-
therefore, the should be included in the GDC according to the NRC in UREG
1368.

27. According the NRC in NUREG 1368, the title of this criterion sholdr ch ange'd
to "Structural and Equipment Cooling" to eliminate the reference to water and\to
modify this GDC to cover any cooling systems used to trangfer\feat/i'o/m SSG'
important to safety to the ultimate heat sink(s). The new' .title is (also used in
NUREG 0968 Criterion 38 and ANSI/ANS-54 1-r989, Criterion t3.4.10.
According to the NRC in NUREG 1368, adding-the.phrase "\asnecessary" to the
statement in the GDC that a system totriansfer heat from the•SSCs shall be
provided. Because this GDC may be inte reted to require a system, the addition
of "as necessary" will show that providing.\a system to trainsfer heat from SSCs is
not a requirement.

28. According the NRC in NUREG 1368, the title of'this-criterion should be changed
to inspection of "Structural and Equipment Cooling System" to eliminate the
reference to water and because this GDC should be applicable to any cooling
systems used to transfer heat from SSCs important to safety to the ultimate heat
sink(s). The new title is also used in NUREG 0968 Criterion 39 and ANSI/ANS-
54.1-1989 Criterion 3.4.11. According to the NRC in NUREG 1368, GDC 45
requirements, without the reference to water, are independent of the plant design.
Therefore the word "water" should also be deleted in the first sentence. - NUREG
1368

29. According the NRC in NUREG 1368, the title of this criterion should be changed
to testing of "Structural and Equipment Cooling System" to eliminate the
reference to water and because this GDC should be applicable to any cooling
systems used to transfer heat from SSCs important to safety to the ultimate heat
sink(s). The new title is also used in NUREG 0968 Criterion 40 and ANSI/ANS-
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54.1-1989 Criterion 3.4.12. Deleting the reference to water is also done since
LMRs do not use water as a cooling medium. - NUREG 1368

30. NRC recommended from NUREG 1368 and 1369. Used ANSI/ANS-54.1-1989
Criterion 3.4.5

31. NRC recommended from NUREG 1368 and 1369. Used ANSI/ANS-54.1-1989
Criterion 3.4.6

32. NRC recommended from NUREG 1368 and 1369. Used ANSI/ANS-54.1-1989
Criterion 3.4.4

33. Because the limiting design conditions for containments are postulated accidents,
the phrase "loss-of-coolant accident" in GDC 50 should be replacedtby
"postulated accident." The reference to 10 CFR 50.44 and metal-water ractions
that may result from ECC degradation is incorrect for LMRs. The reference>to
energy into containment from decay heat from fission products, spray or aerosol
formation, and exothermic chemical reactions is important for LMlV{,,'Nn\d

exothermic chemical reactions is another way of stating "othe-- che i-a
reactions" in GDC 50.

34. Replacing the phrase "ferritic materials" to "metallic material'-' broadens the
applications of the GDC to all likely containment materials rather than to only
ferritic metals. NRC recommended, NUREG-1.368

35. This change would clarify which systems should be su lec, to GDG56 because ofe
the unique design of LMRs and woul /no(add new requirements o the criterion.
NRC NUREG 1368.

36. This change would clarify which systems should 'e subjfectto GDC 56 because of
the unique design of LMRs and would not add neYrqurements to the criterion.
NRC NUREG 1368.

37. Clarifies the reference to adequate safety in GDC 61 for fuel handling and the
interfacing systems so that they be designed to minimize fuel management errors
that could result in fuel damage. NRC NUREG 1368

38. The requirements in this criterion are independent of the design of the plant,
except for the reference to "spaces... fluids" which is specific to LWRs. LMR
designs, including CRBRP and PRISM, do not allow for collection and
recirculation of coolant lost from the RCPB. NRC NUREG 1368

39. Because core assemblies are ducted assemblies, blockages or restrictions at the
inlet of an assembly affect flow through the entire assembly and could cause fuel
failure such as occurred in the Fermi-i reactor. NRC recommended in NUREG-
1368
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40. Because there is no similar design criterion in the GDC to account for the high
chemical activity of sodium with such common plant materials as water, air, and
concrete, a GDC covering the sodium coolant for LMR designs warrants
developing, according to the NRC in NUREG 1368.

41. Because the physical properties of sodium are significantly different from those of
water, and because sodium freezes above the boiling point of water, special
measures should be taken for LMR designs that are not needed for LWR designs.
NRC recommended the additional criterion be added, NUREG 1368.
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APPENDIX B - OPTION 4: NEW BODY OF RISK INFORMED
REGULATION FOR SODIUM COOLED REACTORS

B.1. Introduction and Scope

This appendix establishes the licensing requirements for sodium cooled nuclear power
plants, including the PRISM. The concept behind the framework of this document was a
systematic approach to licensing sodium cooled nuclear power plants. The process
begins with the licensing of a prototype facility for all first-of-a-kind reactor designs.
Once the design has been proven through testing, a standard design certification, standard
design approval, combined license and/or manufacturing license could be applied for and
issued.

The concept of a prototype facility is not foreign to the current LWR reguatoryy
framework; however this concept has become mandatory in the sodium cooled nuelehaNr.,-.
reactor regulation. Another marked deviation from the LWR regulatory framework•4•as
how a reactor could be licensed. Currently a LWR can be licensed under etier
1OCFR50, applying for a construction permit and operating license separatel$Tlor un \
1OCFR52, allowing for application of a combined license which maý rly n1ot\ .
reference a standard design certification. (jig'
The sodium cooled nuclear power plant regulation requires thatfonly first-of-a-kind
reactor designs apply for construction permits and operating icenses\separategy1U An that

those permits and licenses be for prototype facilities-only.> For all commercial sodium
cooled nuclear power plants it is required to haveiadstandard design certification and that
all applicants submit a combined license that refetrences that stan~dard design.

The underlying basis for this document was toKcombine the ,requirements of both
10CFR50 and 52 and apply them to the sodium cooed'Nnuclearyxpower plant regulation
concept. In that light, Tables A-1 through A-13 hQieibeen provided to show how
IOCFR50 and 52 were incorporated into 1OCFR56.
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Table B-3. General Provisions

Section Number Section Title Part 50 Section Part 52 Section
56.1 Basis, purpose, and procedures applicable 50.1 52.0
56.2 Definitions 50.2 52.1
56.3 Interpretations 50.3 N 52.2
56.4 Written Communications 50`4 \>/ 52.3
56.5 Deliberate Misconduct (50,•5 ^ .\ 52.4
56.6 Employee Protection 'Q.*7// ," 52.5
56.7 Information Collection Requirements: OMB Approval 50q8\.\ , >'5•2 11
56.8 Completeness and Accuracy of Information ---5,0.9 \\ - 52.6
56.9 Exceptions and Exemptions from Licensing Requirements /75Q \ ,

56.10 Specific Exemptions I' 50)t2\ "• 52.7
\50.31/50.32,1,

56.11 Combining Licenses; Elimination of Repetition ((50.52] / 52.8
56.12 Jurisdictional Limits '50$3/ 52.9
56.13 Attacks and Destructive Acts 50.13 52.10
56.14 Agreement Limiting Access to Classified InformatiXo/ \N "-\ 50.37
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Table B-4. Subpart A - General Application Requirements

Section Number Section Title Part 50 Section Part 52 Section
56.15 Scope of Subpart
56.16 Relationship to Other Subparts
56.17 Ineligibility of Certain Applicants 50.38
56.18 Public Inspection of Applications 593,,9 •/i
56.19 Filing~of Application for Licenses; Oath and Affirmation 50{30 1M , \
56.20 Contents of Application; General Information 5O33,/ \

Design Objectives for Equipment to Control Releases of Radioactive <4a'
56.21 Material in Effluents - Sodium Cooled Nuclear Power Reactors -50.34a
56.22 Environmental Conditions 750,i36,b
56.23 Common Standards / 5O.4,Q

Standards for Construction Permits, Operating Licenses, and Combined-ý 6 456.)
56.24 Licenses

Conditions of Construction Permits, Early Site Permits, Combined " <50C5'
56.25 Licenses, and Manufacturing Licenses
56.26 Codes and Standards 50.55a
56.27 Facility Information and Verification N? 50.78
56.28 Criticality Accident Requirements "K 50.68

Risk-Informed Categorization and Treatment of Strutures Systems'j 50.69
56.29 and Components for Sodium Cooled Nuclear Power Reactftrst

Sodium-Water Reaction Prevention for Sodium Cooled Nu6leiur'ower 50.44
56.30 Reactors
56.31 Issuance of Licenses and Construction Permits 50.50
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Table B-5. Subpart B - Early Site Permit

Section Number Section Title Part 50 Section Part 52 Section
56.32 Scope of Subpart 52.12
56.33 Relationship to Other Subparts 52.13
56.34 Filing of Applications p,, 52.15
56.35 Contents of Applications; General Information 52.16
56.36 Contents of Applications; Technical Information P if Ke 52.17
56.37 Standards of Review of Applications \ 52.18
56.38 Permit and Renewal Fees \>• •; 2.19
56.39 Administrative Review of Applications; Hearings • "ý \52.21
56.40 Referral to the Advisory Committee on Reactor Safeguards (ACRS) Y ,\ \ > 52.23
56.41 Issuance of Early Site Permit (( /vi;\ x 52.24
56.42 Extent of Activities Permitted , \) /7 Y?> 52.25
56.43 Duration of Permit ({ II 52.26
56.44 Limited Work Authorization After Issuance of Early Site Permit \'\ \, >5/ 52.27
56.45 Transfer of Early Site Permit ._______"_,_,,_52.28
56.46 Application for Renewal / / . \ 52.29
56.47 Criteria for Renewal " \ \ \ 52.31
56.48 Duration of Renewal \ ' V 52.33
56.49 Use of Site for Other Purposes \ \,/ 52.35

Reporting of Defects and Noncompliance; Revocation, Stis~ensioi,,
56.50 Modification of Permits for Cause \: ýý>/ 52.37
56.51 Finality of Early Site Permit Determinations N" 52.39
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Table B-6. Subpart C - Construction Permit

Section Number Section Title Part 50 Section Part 52 Section
56.52 Scope of Subpart 50.23
56.53 Relationship to Other Subparts
56.54 Filing of Applications
56.55 License Required; Limited Work Authorization 5,010
56.56 Contents of Applications; General Information
56.57 Contents of Applications; Technical Information 50.34(a){(1f)"-(

Acceptance Criteria for Residual Heat Removal Systems for Sodium
56.58 Cooled Nuclear Power Reactors 50.46
56.59 Acceptance Criteria for Primary Coolant System Venting Systems 50' 4a
56.60 Emergency Plans
56.61 Standards for Review of Applications
56.62 Permit and Renewal Fees
56.63 Administrative Review of Application
56.64 Hearings and Report of the Advisory Committee on Reacto _ard 50.58
56.65 Issuance of Construction Permits 50.35
56.66 Extent of Activities Permitted
56.67 Use of Site for Other Purposes

Reporting of Defects and Noncompliance; Revocationi S ls ension,
56.68 Modification of Permits for Cause
56.69 Finality of Construction Permit Determinations
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Table B-7. Subpart D - Operating Licenses

Section Number Section Title Part 50 Section Part 52 Section
56.70 Scope of Subpart
56.71 Relationship to Other Subparts
56.72 Filing of Applications
56.73 Class 104 Licenses; Prototype and Research and Development Facilities 5,0•2,1 j
56.74 Additional Standards for Class 104 Licenses 50(41 4
56.75 Contents of Applications; General Information \'
56.76 Contents of Applications; Technical Information 50.342(b),•!), \

Contents of Applications; Training and Qualification of Nuclear Power
56.77 Plant Personnel -
56.78 Technical Specifications / ( 56,3,6\ "<

Technical Specifications on Effluents from Sodium Cooled Nuclear , V / ")
56.79 Power Reactors (>. 360.

56.80 Fire Protection • i• f4'
Environmental Qualification of Electric Equipment Impor4nlt Safeityi< \

56.81 for Sodium Cooled Nuclear Power Plants / \.J\ 50.49
56.82 Standards for Review of Applications
56.83 Fees for Review of Applications
56.84 Administrative Review of Applications
56.85 Hearings and Report of the Advisory Committee on Rek'ct0,Safegiir~ds
56.86 Conditions of Licenses 50.54
56.87 Issuance of Operating License ' 50.57
56.88 Continuation of License 50.51

Conversion of Construction Permit to License; or Amendment of
56.89 License 50.56
56.90 Application for Renewal
56.91 Reserved
56.92 Transfer of Operating Licenses
56.93 Changes, tests and experiments 50.59
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Table B-7. Subpart D - Operating Licenses (Cont.)

Acceptance Criteria for Fracture Prevention Measures for Sodium
56.94 J Cooled Nuclear Power Reactors for Normal Operation 50.60

Requirements for Reduction of Risk from Anticipated Transients
Without Scram (ATWS) Events for Sodium Cooled Nuclear Prototypes
and Power Plants56.95

56.96 Loss of All alternating Current Power
Limitations on the Use of Highly Enriched Uranium (HEU) in Domestic

56.97 Non-Power Reactors
Requirements for Monitoring the Effectiveness of Maintenance at

56.98 Sodium Cooled Nuclear Prototypes and Power Plants
56.99 Requirements for Thermal Annealing of the Reactor Pressure Vessel

56.100 Finality of Operating Licenses -

(
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Table B-8. Subpart E - Standard Design Certification

Section Number Section Title Part 50 Section Part 52 Section
56.101 Scope of Subpart 52.41
56.102 Relationship to Other Subparts 52.43
56.103 Filing of Applications , 52.45
56.104 Contents of Applications; General Information 52.46
56.105 Contents of Applications; Technical Information (~( X,, 52.47
56.106 Standards of Review of Applications \"f)/ \\ 52.48
56.107 Fees for Review of Application <X\ \"-'52.49
56.108 Administrative Review of Applications '-- '-'ý52.51
56.109 Referral to the Advisory Committee on Reactor Safeguards (ACRS) /j--N,, \\ 52.53
56.110 Issuance of Standard Design Certification ( ( /m. 52.54
56.111 Duration of Certification • VA /7 ",,'> 52.55
56.112 Application for Renewal ^ ( ( .1 52.57
56.113 Criteria for Renewal 52.59
56.114 Duration of Renewal . 52.61
56.115 Finality of Standard Design Certification 7/' N \\ 52.63
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Table B-9. Subpart F - Standard Design Approvals

Section Number Section Title Part 50 Section Part 52 Section
56.116 Scope of Subpart 52.131
56.117 Relationship to Other Subparts 52.133
56.118 Filing of Applications N 52.135
56.119 Contents of Applications; General Information 52.136
56.120 Contents of Applications; Technical Information LY I,\ 52.137
56.121 Standards for Review of Applications \&Y/> \ 52.139
56.122 Referral to the Advisory Committee on Reactor Safeguards (ACRS) "<•\ \>j52.141
56.123 Staff Approval of Design , \ '--52.143
56.124 Finality of Standard Design Approvals; Information Requests />•-K: , \ 52.145
56.125 Duration of Design Approval (( /.K\ '• 52.147
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Table B-10. Subpart G - Manufacturing Licenses

Section Number Section Title Part 50 Section Part 52 Section
56.126 Scope of Subpart 52.151
56.127 Relationship to Other Subparts 52.153
56.128 Filing of Applications 52.155
56.129 Contents of Applications; General Information 52.156

Contents of Applications; Technical Information in Final Safety
56.130 Analysis Report 52.157
56.131 Contents of Applications; Additional Technical Information \z-5,Y2.158
56.132 Standards for Review of Applications 5 2.159
56.133 Administrative Review of Applications; Hearings ,>-N \\ 52.163
56.134 Referral to the Advisory Committee on Reactor Safeguards (ACRS) 17 '\ 52.165
56.135 Issuance of Manufacturing License ,-x V. /7 Y-, 52.167
56.136 Finality of Manufacturing License; Information Requests ( 6 ( ( i 52.171
56.137 Duration of Manufacturing License ,\ 52.173
56.138 Transfer of Manufacturing License 52.175
56.139 Application for Renewal /7, \ \\ 52.177
56.140 Criteria for Renewal \ \ \"V' 52.179
56.141 Duration of Renewal __________ 52.181
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Table B-11. Subpart H - Combined Licenses

Section Number Section Title Part 50 Section Part 52 Section
56.142 Scope of Subpart 52.71
56.143 Relationship to Other Subparts 52.73
56.144 Filing of Applications N 52.75
56.145 Contents of Applications; General Information 52.77

Contents of Applications; Training and Qualification of Nuclear
56.146 Prototype Facility Personnel "_ _ _ \ 52.78

Contents of Applications; Technical Information in Final Safety \ý952 79
56.147 Analysis Report .79
56.148 Contents of Applications; Additional Technical Information ,-N\ K , 52.80

Class 103 Licenses; For Commercial Sodium Cooled Nuclear Power r .
56.149 Plants 1 \ 55022. _______

Additional Standards and Provisions Affecting Class 103 Licenses and(
56.150 Certifications for Commercial Power 5,Q.4250.43
56.151 Standards for Review of Applications 52.81

Finality of Referenced NRC Approvals; Partial Initiaf Decision o i ite ,
56.152 Suitability 52.83
56.153 Administrative Review of Applications; Hearings\- 52.85
56.154 Referral to the Advisory Committee on Reactor SafegUards (ACRS)J, 52.87
56.155 Authorization to Conduct Limited Work Authorization ktivities//'f 52.91
56.156 Exemptions and Variances 52.93
56.157 Issuance of Combined Licenses 52.97
56.158 Finality of Combined Licenses; Information Requests 52.98
56.159 Inspection During Construction 52.99
56.160 Operation Under a Combined License 52.103
56.161 Duration of Combined License 52.104
56.162 Transfer of Combined License 52.105
56.163 Application for Renewal 52.107
56.164 Continuation of Combined License 52.109
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Table B-12. Subpart I - Alterations to Licenses, Certifications, and Permits

Section Number Section Title Part 50 Section Part 52 Section
56.165 Transfer of Licenses 50.80
56.166 Creditor Regulations 50.81
56.167 Termination of License 50.82 52.110

Release of Part of a Sodium Cooled Power Reactor Plant or Prototype
56.168 for Unrestricted Use 5Q:83 LNA

Application for Amendment of License, Construction Permit, or Early 540.940 •
56.169 Site Permit
56.170 Notice of Public Comment; State Consultation 5Oj "1
56.171 Issuance of Amendment 5 26.19 2<2,

Revocation, Suspension, Modification of Licenses, Permits, and
56.172 Approvals for Cause \
56.173 Retaking Possession of Special Nuclear Material /$V1. 64,•Q5101' N.
56.174 Commission Order for Operation After Revocation f5. ''(0.102 "
56.175 Suspension and Operation in War or National Emergency o. 50.!Q3'
56.176 Backfitting N \ \ '50-.i19
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Table B-13. Subpart J - Enforcement

Section Number Section Title Part 50 Section Part 52 Section
56.177 Violations 50.110 52.111
56.178 Criminal Penalties 50.111 52.113

Training and Qualification of Sodium Cooled Nuclear Prototype or
56.179 Power Plant Personnel 5Q0.1'24

Table B-14. Subpart K - Inspections, Records, Reports, Notification

Section Number Section Title Part VOSction Part 52 Section
56.180 Inspections 5 9.0
56.181 Maintenance of Records, Making of Reports __07_ _ _

Immediate Notification Requirements for Operating Sodium Cooled
56.182 Nuclear Power Reactors
56.183 Licensee Event Report System '-673
56.184 Notification of Change in Operator or Senior Operatop Status 50.74
56.185 Reporting and Recordkeeping for DecommissioningP Nanning 50.75
56.186 Licensee's Change of Status: Financial Qualificatil' \ 50.76
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G Fracture Toughness Requirements -G Al /
Reactor Vessel Material Surveillance Program

H Requirements H
Numerical Guides for Design Objectives,a-f07d .--. •.'..........

Limiting Conditions for Operation to ~ee'fiie
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Achievable" for Radioactive Matenaln
Sodium Cooled Nuclear Power Reac,•Or

I Effluents I ___,__

Primary Reactor Containment Leakage Tet'i\N,'7
J for Sodium Cooled Power Reactors " _-__

K RHR System Evaluation Models K
Standardization of Sodium Cooled Nuclear
Power Plant Designs: Combined Licenses to
Construct and Operate Sodium Cooled Nuclear
Power Reactors of Identical Design at Multiple

L Sites N
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Introduction

Under the provisions of § 56.34, an application for a construction permit must include the
principal design criteria for a proposed facility. Under the provisions of 10 CFR 56.105,
56.147, 56.120, and 56.130, an application for a design certification, combined license,
design approval, or manufacturing license, respectively, must include the principal design
criteria for a proposed facility. The principal design criteria establish the necessary
design, fabrication, construction, testing, and performance requirements for structures,
systems, and components important to safety; that is, structures, systems, and
components that provide reasonable assurance that the facility can be operated without
undue risk to the health and safety of the public.

These General Design Criteria establish minimum requirements for the principa gJ
criteria for sodium cooled nuclear prototypes and power plants.

The development of these General Design Criteria is not yet complete /orexa mple,
some of the definitions need further amplification. Also, some of the specific' design
requirements for structures, systems, and components important to siifetysiaye" ts '>been suitably defined. Their omission does not relieve any apnO 'n from considering

these matters in the design of a specific facility and,-satisfying, jthe necessatry safety
requirements.

These matters include:

(1) Consideration of the need to design against single. failures of passive components in
fluid systems important to safety. (See Definition of Sing. Failure)

(2) Consideration of redundancy and diversity requirements for fluid systems important
to safety. A "system" could consist of a number of subsystems each of which is
separately capable of performing the specified system safety function. The minimum
acceptable redundancy and diversity of subsystems and components within a subsystem,
and the required interconnection and independence of the subsystems have not yet been
developed or defined. (See Criteria 34, 37, 40, and 43.)

(3) Consideration of the possibility of systematic, nonrandom, concurrent failures of
redundant elements in the design of protection systems and reactivity control systems.
(See Criteria 22, 24, 26, and 29.)

It is expected that the criteria will be augmented and changed from time to time as
important new requirements for these and other features are developed.
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There will be some sodium cooled nuclear prototypes or power plants for which the
General Design Criteria are not sufficient and for which additional criteria must be
identified and satisfied in the interest of public safety. In particular, it is expected that
additional or different criteria will be needed to take into account unusual sites and
environmental conditions, and for sodium cooled nuclear power units of advanced
design. Also, there may be sodium cooled nuclear power units for which fulfillment of
some of the General Design Criteria may not be necessary or appropriate. For plants such
as these, departures from the General Design Criteria must be identified and justified.

Definitions and Explanations

Nuclear power unit. A nuclear power unit means one or more nuclear power reactors and
associated equipment necessary for electric power generation and includes those

N
structures, systems, and components required to provide reasonable assurance the`fa iltyl
can be operated without undue risk to the health and safety of the public.

Postulated accidents. Postulated accidents means those events which, althol not
expected to occur, are selected, in addition to normal and anticipated opera t6in•
occurrences, for establishing design bases of systems, components and sti ictures o

selection of Exclusion Distance and Low Population Zone for the reactor oer br hoth as
defined in the Code of Federal Regulations, Title 10, Part 100. (ectiio OŽi .,
"Determination of Exclusion Area, Low Population Zone, and,1 l of e

Distance." They represent bounding events, which envelop varitions in th tpe, of
accidents considered and are the upper bound design basis evenits.aiPostulated. acients
together with normal operation, including anticipated 0pe iational occurrences represent

the total spectrum of design basis events.

Single failure. A single failure means an occurren!cýwhich results i the loss of capability
of a component to perform its intended safety functions. Multiplefailures resulting from
a single occurrence are considered to be a single failu6., Fluidj¶ifAd electric systems are
considered to be designed against an assumed single faill-eii ifeither (1) a single failure
of any active component (assuming passive components function properly) nor (2) a
single failure of a passive component (assuming active components function properly),
results in a loss of the capability of the system to perform its safety functions.

Anticipated operational occurrences. Anticipated operational occurrences mean those
conditions of normal operation which are expected to occur one or more times during the
life of the nuclear power unit and include but are not limited to loss of all offsite power,
an inadvertent control rod withdrawal, and tripping of the turbine generator set.

Single failures of passive components in electric systems should be assumed in designing against a single
failure. The conditions under which a single failure of a passive component in a fluid system should be considered
in designing the system against a single failure are under development.
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Inert atmosphere. Inert atmosphere is a gas or gaseous mixture limited in oxygen and
other substances that are chemically reactive with sodium.

Intermediate coolant boundary. An intermediate coolant boundary means the pressure
containing a portion of those components which are (1) part of the intermediate coolant
system or (2) connected to the intermediate coolant system up to and including all of the
following:

(a) The first valve normally closed or capable of automatic actuation during normal
reacior operation in piping, which does not penetrate reactor containment.

(b) The outermost containment isolation valve in piping, which penetrates reactor
containment.

(c) A passive barrier between the intermediate coolant and the working fluid",o a hea1
extraction system.

Intermediate coolant system. An intermediate coolant system means those compohents
such as heat exchangers, pumps, tanks, and connecting piping, whih•contain
intermediate coolant and are necessary to transport reactor core heat ffi) tfhieractor
coolant system to the principal heat extraction system.

Reactor cover gas boundary. The reactor cover gas boundary means those(ompon ents:
that form a leaktight barrier against the release of reactor-covergas\up to andinoluding
the second of two valves normally closed or remotely-is~ le du~hg normal reactor

operation.

Criteria

L Overall Requirements

Criterion 1--Quality standards and records. Structures, systems, and components
important to safety shall be designed, fabricated, erected, and tested to quality standards
commensurate with the importance of the safety functions to be performed. Where
generally recognized codes and standards are used, they shall be identified and evaluated
to determine their applicability, adequacy, and sufficiency and shall be supplemented or
modified as necessary to assure a quality product in keeping with the required safety
function. A quality assurance program shall be established and implemented in order to
provide adequate assurance that these structures, systems, and components will
satisfactorily perform their safety functions. Appropriate records of the design,
fabrication, erection, and testing of structures, systems, and components important to
safety shall be maintained by or under the control of the nuclear power unit licensee
throughout the life of the unit.

Criterion 2--Design bases for protection against natural phenomena. Structures, systems,
and components important to safety shall be designed to withstand the effects of natural
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phenomena such as earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches
without loss of capability to perform their safety functions. The design bases for these
structures, systems, and components shall reflect: (1) Appropriate consideration of the
most severe of the natural phenomena that have been historically reported for the site and
surrounding area, with sufficient margin for the limited accuracy, quantity, and period of
time in which the historical data have been accumulated, (2) appropriate combinations of
the effects of normal and accident conditions with the effects of the natural phenomena
and (3) the importance of the safety functions to be performed.

Criterion 3-Sodium fire protection. Structures, systems, and components important to
safety shall be designed and located to minimize, consistent with other safety
requirements, the probability and effect of sodium fires and explosions. Noncombustible
and heat resistant materials shall be used wherever practical throughout the unit,
particularly in locations such as the containment and control room. Barriers betv ,1n
sodium systems and water systems will be constructed and all systems contaimingsodium
shall be inerted to prevent sodium water reactions. Sodium fire detection and sodlf .n'&'e
fighting systems of appropriate capacity and capability shall be provided and designed to
minimize the adverse effects of sodium fires on structures, systems, and components
important to safety. Sodium firefighting systems shall be designed to assuret7that their
rupture or inadvertent operation does not significantly impair the safety capabify of
these structures, systems, and components.

Criterion 4--Environmental and dynamic effects design bases Structures, (itemý and
components important to safety shall be designed to accomm-°dat•• he effectso 6fand to becompatible with the environmental conditions assocated",with normal operation,

maintenance, testing, and postulated accidents A.ciuding thýeefects if sodium and its
aerosols and combustion products. These strutcttires, systems, and\components shall be
appropriately protected against dynamic effects,'including the effects of missiles, pipe
whipping, and discharging fluids, that may resul.from equipment failures and from
events and conditions outside the nuclear power unit.

Criterion 5--Sharing of structures, systems, and components. Structures, systems, and
components important to safety shall not be shared among nuclear power units unless it
can be shown that such sharing will not significantly impair their ability to perform their
safety functions, including, in the event of an accident in one unit, an orderly shutdown
and cool down of the remaining units.

II. Protection by Multiple Fission Product Barriers

Criterion 10--Reactor design. The reactor core and associated coolant, control, and
protection systems shall be designed with appropriate margin to assure that specified
acceptable fuel design limits are not exceeded during any condition of normal operation,
including the effects of anticipated operational occurrences.

Positive means (e.g., mechanical keys on core assemblies) shall be provided to prevent
fuel-management errors that could result in fuel damage limits being exceeded. The
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reactor internals and core assemblies shall be designed to minimize the potential for flow
blockages or flow restriction to one or more core assemblies by loose parts or by core
assembly loading errors sufficient to exceed fuel damage limits.

For stochastic fuel rod failure events, either (1) a means to prevent loss of core coolable
geometry shall be provided or (2) measures to mitigate such loss shall be provided. An
acceptable means to prevent loss of core coolable geometry is to provide features to limit
propagation of a fuel rod failure. These features may be inherent in the design of the fuel
and blanket assemblies to eliminate or mitigate propagation or may include monitoring
systems to detect fuel rod failures in time to permit appropriate measures to be taken.
The features provided shall be sufficient to limit propagation of each failure to the
assembly in which it is located.

Criterion 11--Reactor inherent protection. The reactor core and associatedcoot
systems shall be designed so that in the power operating range the net effeAof"Iý
prompt inherent nuclear feedback characteristics tends to compensate for a rapid inc'"reain reactivity.

Criterion 12--Suppression of reactor power oscillations. The reactor core and-associat-d
coolant, control, and protection systems shall be designed to assureift.t spower
oscillations which can result in conditions exceeding specified acceptable fuel design
limits are not possible or can be reliably and readily detected and sup'pres~sed.(

Criterion 13--Instrumentation and control. Instrumentation haK rovide d uomnitor
variables and systems over their anticipated ranges/for-n0oriahopeb•n,,, for anticipated
operational occurrences, and for accident cond"oris as appro~pnatet6\assure adequatecondtios aproriae oti a ssur aeqat
safety, including those variables and systems-that can affecti in process, the

integrity of the reactor core, the reactor coolant\pressure bounda:,; and the containment
and its associated systems. Appropriate controlsshall be provided to maintain these
variables and systems within prescribed operating ranges'

Criterion 14--Reactor coolant boundary. The reactor coolant boundary shall be designed,
fabricated, erected, and tested so as to have an extremely low probability of abnormal
leakage, of rapidly propagating failure, and of gross rupture.

Criterion 15--Reactor coolant system design. The reactor coolant system and associated
auxiliary, control, protection, and sodium heating systems shall be designed with
sufficient margin to assure that the design conditions of the reactor coolant boundary are
not exceeded during any condition of normal operation, including anticipated operational
occurrences.

Criterion 16--Containment design. Reactor containment and associated systems shall be
provided to establish barrier against the uncontrolled release of radioactivity to the
environment and to assure that the containment design meets the onsite and offsite
radionuclide release limits of Title 10 Part 100 of the Code of Federal Regulations.
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For a period of approximately 24 hours following the onset of core damage, the specified
containment challenge event results in no greater than the limiting containment leak rate
used in evaluation of the event categories, and structural stresses are maintained within
acceptable limits. After this period, the containment must prevent uncontrolled release of
radioactivity.

Criterion 17--Electric power systems. An onsite electric power system and an offsite
electric power system shall be provided to permit functioning of structures, systems, and
components important to safety. The safety function for each system (assuming the other
system is not functioning) shall be to provide sufficient capacity and capability to assure
that (1) specified acceptable fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded as a result of normal operation, including
anticipated operational occurrences and (2) the core is cooled and containment integrity
and other vital functions are maintained in the event of postulated accidents.

The onsite electric power supplies, including the batteries, and the onsite. elecrc
distribution system, shall have sufficient independence, redundancy, and testabilit to
perform their safety functions assuming a single failure.

Electric power from the transmission network to the onsite electric distribfii66n s 'st
shall be supplied by two physically independent circuits (not necessarily on sepaate
rights of way) designed and located so as to minimize to theexteni practica lthe

:neexte .c
likelihood of their simultaneous failure under operating and postulated _accident'and
environmental conditions. A switchyard common to bot.h-circuiss\acceptbleEch of

these circuits shall be designed to be available in su/fficient time fo11bl wing a loss of all
onsite alternating current power supplies and th6 dther offsitee eectricIýower circuit, to

ons te
assure that specified acceptable fuel design limits and design cnditiosof the reactor
coolant pressure boundary are not exceeded. Onef6these circuits'Vshall be designed to be
available within a few seconds following a loss-of-coolant accident to assure that core
cooling, containment integrity, and other vital safety functionsa/re/maintained.

Provisions shall be included to minimize the probability of losing electric power from
any of the remaining supplies as a result of, or coincident with, the loss of power
generated by the nuclear power unit, the loss of power from the transmission network, or
the loss of power from the onsite electric power supplies.

Criterion 18--Inspection and testing of electric power systems. Electric power systems
important to safety shall be designed to permit appropriate periodic inspection and testing
of important areas and features, such as wiring, insulation, connections, and
switchboards, to assess the continuity of the systems and the condition of their
components. The systems shall be designed with a capability to test periodically (1) the
operability and functional performance of the components of the systems, such as onsite
power sources, relays, switches, and buses, and (2) the operability of the systems as a
whole and, under conditions as close to design as practical, the full operation sequence
that brings the systems into operation, including operation of applicable portions of the
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protection system, and the transfer of power among the nuclear power unit, the offsite
power system, and the onsite power system.

Criterion 19--Control room. A control room shall be provided from which actions can be
taken to operate the nuclear power unit safely under normal conditions and to maintain it
in a safe condition under accident conditions, including those conditions from sodium
reactions. Adequate radiation protection shall be provided to permit access and
occupancy of the control room under accident conditions without personnel receiving
radiation exposures in excess of 5 rem whole body, or its equivalent to any part of the
body, for the duration of the accident. Equipment at appropriate locations outside the
control room shall be provided (1) with a design capability for prompt hot shutdown of
the reactor, including necessary instrumentation and controls to maintain the unit in a safe
condition during hot shutdown, and (2) with a design capability for subsequent control of
the reactor at any coolant temperature lower than that during hot shutdown conditionsd,>'

Applicants for and holders of construction permits and operating licenses for piIoto;ype
facilities who apply, applicants for sodium cooled nuclear power plants design approvals
or certifications who apply or for combined licenses or manufacturing licenses vioa do
not reference a standard design approval or certification, shall meet the ref e.mutets of
this criterion, except that with regard to control room access and occupancy, adequate
radiation protection shall be provided to ensure that radiation exposures•shall n ,exceed
0.05 Sv (5 rem) total effective dose equivalent (TEDE) as defi in'§ i h; §fettf
duration of the accident. ,

IX. Protection and Reactivity Control Systems

Criterion 20--Protection system.functions. The rotection system shall be *designed (1) to
initiate automatically the operation of approprinate<stems includingthe reactivity control
systems, to assure that specified acceptable fuel d esig limits ar not exceeded as a result
of anticipated operational occurrences and (2) to sense aciidený,:c/nditions and to initiate
the operation of systems and components important to safe

Criterion 21--Protection system reliability and testability. The protection system shall be
designed for high functional reliability and inservice testability commensurate with the
safety functions to be performed. Redundancy and independence designed into the
protection system shall be sufficient to assure that (1) no single failure results in loss of
the protection function and (2) removal from service of any component or channel does
not result in loss of the required minimum redundancy unless the acceptable reliability of
operation of the protection system can be otherwise demonstrated. The protection system
shall be designed to permit periodic testing of its functioning when the reactor is in
operation, including a capability to test channels independently to determine failures and
losses of redundancy that may have occurred.

Criterion 22--Protection system independence. The protection system shall be designed
to assure that the effects of natural phenomena, and of normal operating, maintenance,
testing, and postulated accident conditions on redundant channels do not result in loss of
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the protection function, or shall be demonstrated to be acceptable on some other defined
basis. Design techniques, such as functional diversity or diversity in component design
and principles of operation, shall be used to the extent practical to prevent loss of the
protection function.

Criterion 23--Protection system failure modes. The protection system shall be designed
to fail into a safe state or into a state demonstrated to be acceptable on some other defined
basis if conditions such as disconnection of the system, loss of energy (e.g., electric
power, instrument air), or postulated adverse environments (e.g., extreme heat or cold,
fire, pressure, steam, water, radiation, sodium, and sodium reaction products) are
experienced.

Criterion 24--Separation of protection and control systems. The protection system shall
be separated from control systems to the extent that failure of any single control system
component or channel, or failure or removal from service of any single protection system
component or channel which is common to the control and protection systems,,ea'ies
intact a system satisfying all reliability, redundancy, and independence requirements of
the protection system. Interconnection of the protection and control systems stal.l"be
limited so as to assure that safety is not significantly impaired.

Criterion 25--Protection system requirements for reactivity control n cfunoii&rl The

protection system shall be designed to assure that specified acceptal5fe fuedl design limits
are not exceeded for any single malfunction of the reactivity coqtf-ýi systis, uol as
accidental withdrawal (not ejection or dropout) of control-rods .

Criterion 26--Reactivity control system redundancyiand capablity.' To independent
reactivity control systems of different design. principles sha1 'e prov'ided. Suitable

independence and diversity shall be provide'dKo.assure adequate protection against
common cause failures. Each of these means shall be~capable oyferforming its nuclear. ... .. \ '.. 1 '•:
safety function with a single active failure. One of the qMeans shall be capable of reliably
controlling reactivity changes to assure that under coind6ii6ns of normal operation,
including anticipated operational occurrences, and wi~h appropriate margin for
malfunctions such as stuck rods, specified acceptable fuel design limits are not exceeded.
Each system shall have sufficient worth, assuming failure of any single active
component, to shut down the reactor from any operating condition to zero power and
maintain subcriticality at the hot shutdown temperature of the coolant, with allowance for
the maximum reactivity associated with any anticipated operational occurrences or
postulated accident. The second reactivity control system shall be capable of reliably
controlling the rate of reactivity changes resulting from planned, normal power changes
to assure acceptable fuel design limits are not exceeded. One of the systems shall be
capable of holding the reactor core subcritical for the lowest temperature associated with
any normal operating condition.

Criterion 27--Combined reactivity control systems capability. The reactivity control
systems shall be designed to have a capability of reliably sensing and responding to off-
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normal conditions to assure that under postulated accident conditions and with
appropriate margin for stuck rods the capability to cool the core is maintained.

Criterion 28--Reactivity limits. The reactivity control systems shall be designed with
appropriate limits on the potential amount and rate of reactivity increase to assure that the
effects of postulated reactivity accidents can neither (1) result in damage to the reactor
coolant pressure boundary greater than limited local yielding nor (2) sufficiently disturb
the core, its support structures or other reactor pressure vessel internals to impair
significantly the capability to cool the core. These postulated reactivity accidents shall
include consideration of accidental withdrawal (not ejection or dropout) of control rods,
changes in reactor coolant temperature and pressure, and cold sodium addition.

Criterion 29--Protection against anticipated operational occurrences. The protection and
-Nreactivity control systems shall be designed to assure an extremely high probability.,of

accomplishing their safety functions in the event of anticipated operational occurrences

IV. Fluid Systems

Criterion 30--Quality of reactor coolant pressure boundary. Components whifhc-'h-are pat
of the reactor coolant pressure boundary shall be designed, fabricated, eret d tested
to the highest quality standards practical. Means shall be provided for letectilnind•to
the extent practical, identifying the location of the source of reactor, cdolant leakaIg

coo n prssur on rv. h~rector
Criterion 31--Fracture prevention of reactor coolant- urb undary. U -et
coolant pressure boundary shall be designed with suffimientmargin'to\assure that when
stressed under operating, maintenance, testing, antpostulated'accident,,conditions (1) the
boundary behaves in a nonbrittle manner and (2) the proba ofhty,'frapily propagating
fracture is minimized. The design shall reflect< of -ervice temperatures,
service degradation of material properties, creep; ;fatigue, stress rupture, and other
conditions of the boundary material under operating, mamtenance, testing, and postulated
accident conditions and the uncertainties in determining.4,(F) aterial properties, (2) the
effects of coolant chemistry and irradiation on material pjroperties, (3) residual, steady
state and transient stresses, and (4) size of flaws.

Criterion 32--Inspection of reactor coolant pressure boundary. Components which are
part of the reactor coolant pressure boundary shall be designed to permit (1) periodic
inspection and testing of important areas and features to assess their structural and
leaktight integrity, and (2) an appropriate material surveillance program for the reactor
pressure vessel.

Criterion 33-- Assurance of adequate reactor coolant inventory. The reactor coolant
boundary and associated components, control and protection systems shall be designed to
limit loss of reactor coolant so that an inventory adequate to perform the nuclear safety
function of the reactor residual heat extraction system is maintained under normal
operation, including anticipated operational occurrences, and postulated accident
conditions, assuming a failure of a single active component.
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Criterion 34--Residual heat removal. A system to remove residual heat shall be provided.
The system safety function shall be to transfer fission product decay heat and other
residual heat from the reactor coolant system under all plant shutdown conditions
following normal operation, including anticipated operational occurrences and postulated
accident conditions such that specified acceptable fuel design limits and the design
conditions of the reactor coolant pressure boundary are not exceeded.

Suitable redundancy in components and features, and suitable interconnections, leak
detection, and isolation capabilities shall be provided to assure that for onsite electric
power system operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the system safety
function can be accomplished, assuming a single failure.

Criterion 35--Inspection of residual heat removal system. The residual heat, emo al
system shall be designed to permit appropriate periodic inspection of (iinport•:•t
components, such as piping and heat exchangers, to assure the integrity and cap ,iity of
the system.

Criterion 36--Testing of residual heat removal system. The residual heat eovat-system
shall be designed to permit appropriate periodic pressure and functionaltiestingto a•s r•e
(1) the structural and leaktight integrity of its components, (2).-te operability and
performance of the active components of the system, and (3) tOerabiliy (fthesthe<oe~aiiy\~ye

as a whole and, under conditions as close to design as-practical,\the•perormance-'of the
full operational sequence that brings the system into-operatibn, including operation of
applicable portions of the protection system• the trs

emergency power sources.

Criterion 37--Containment heat removal. A syste ý to remov heat from the reactor
containment shall be provided. The system safety fmncttion shalHl be to reduce rapidly,
consistent with the functioning of other associated systems>,the containment pressure and
temperature from postulated accidents and maintain them at acceptably low levels.

Suitable redundancy in components and features, and suitable 'interconnections, leak
detection, isolation, and containment capabilities shall be provided to assure that for
onsite electric power system operation (assuming offsite power is not available) and for
offsite electric power systei& operation (assuming onsite power is not available) the
system safety function can be accomplished, assuming a single failure.

Criterion 38--Inspection of containment heat removal system. The containment heat
removal system shall be designed to permit appropriate periodic inspection of important
components, such as the pumps, spray nozzles, and piping to assure the integrity and
capability of the system.

Criterion 39--Testing of containment heat removal system. The containment heat removal
system shall be designed to permit appropriate periodic pressure and functional testing to
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assure (1) the structural and leaktight integrity of its components, (2) the operability and
performance of the active components of the system, and (3) the operability of the system
as a whole, and under conditions as close to the design as practical the performance of the
full operational sequence that brings the system into operation, including operation of
applicable portions of the protection system, the transfer between normal and emergency
power sources, and the operation of the associated cooling system.

Criterion 40--Containment atmosphere cleanup. Systems to control fission products,
hydrogen, oxygen, sodium aerosols, combustion products, and other substances which
may be released into the reactor containment shall be provided as necessary to reduce,
consistent with the functioning of other associated systems, the concentration and quality
of fission products released to the environment following postulated accidents, and to
control the concentration of hydrogen or oxygen and other substances in the containment
atmosphere following postulated accidents to assure that containment integrit\is
maintained. Such systems should consider the effects of sodium leakage and its.o' en'tial
reaction with oxygen and its potential for hydrogen generation when in co t act ,jh
concrete.

Each system shall have suitable redundancy in components and features ,,ani'-suita131
interconnections, leak detection, isolation, and containment capabilities to assurfetlat for
onsite electric power system operation (assuming offsite power is not av flable) )or
offsite electric power system operation (assuming onsite power is n/,avarable'. its safe"
function can be accomplished, assuming a single failure. U i

Criterion 41--Inspection of containment atmosphere 'Gleanup sste ms.The containment
atmosphere cleanup systems shall be designed to' peni t appr@.rrtepedic inspection
of important components, such as filter framesdAucts and piping to assure the integrity
and capability of the systems.

Criterion 42--Testing of containment atmosphere cteanus. The containment
atmosphere cleanup systems shall be designed to permit appropriate periodic pressure
and functional testing to assure (1) the structural and leaktight integrity of its
components, (2) the operability and performance of the active components of the systems
such as fans, filters, dampers, pumps, and valves and (3) the operability of the systems as
a whole and, under conditions as close to design as practical, the performance of the full
operational sequence that brings the systems into operation, including operation of
applicable portions of the protection system, the transfer between normal and emergency
power sources, and the operation of associated systems.

Criterion 43-- Structural and equipment cooling. A system to transfer heat from
structures, systems, and components important to safety, to an ultimate heat sink shall be
provided as necessary. The system safety function shall be to transfer the combined heat
load of these structures, systems, and components under normal operating and accident
conditions.
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Suitable redundancy in components and features, and suitable interconnections, leak
detection, and isolation capabilities shall be provided to assure that for onsite electric
power system operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the system safety
function can be accomplished, assuming a single failure.

Criterion 44--Inspection of structural and equipment cooling system. The cooling system
shall be designed to permit appropriate periodic inspection of important components,
such as heat exchangers and piping, to assure the integrity and capability of the system.

Criterion 45--Testing of structural and equipment cooling system. The cooling system
shall be designed to permit appropriate periodic pressure and functional testing to assure
(1) the structural and leaktight integrity of its components, (2) the operability and the
performance of the active components of the system, and (3) the operability of the system
as a whole and, under conditions as close to design as practical, the performanc6-2 If"'
full operational sequence that brings the system into operation, including opitoati•n o
applicable portions of the protection system and the transfer between noa.--., and
emergency power sources.

Criterion 46-Intermediate coolant system. If an intermediate coolant systemisproided
coolants that are not compatible with sodium shall not be used. A pressure differential
shall be maintained across a passive boundary between the reactor c6"•!ant" syern and~tle
intermediate coolant system such that leakage would flow from~h t{nterme te coylant
system to the reactor coolant system unless other provisions -can be so -to be
acceptable on some defined basis. ,

Criterion 47-Inspection and surveillance of i termediate coola • 1oun&2iý. Those parts
of the intermediate coolant boundary that have ah" uclear safety nction or that use the
leak before break principle to define design basis-.leaks shall)'bel designed to permit
periodic inspection and testing of important areas ardf~aturejo assess their structural
and leaktight integrity. Means shall be provided foir•e•d'effng intermediate coolant
leakage.

Criterion 48-Reactor and intermediate coolant and cover gas purity control. Systems
shall be provided as necessary to monitor and maintain reactor and intermediate coolant
and cover gas purity within specified design limits. These limits shall be based on
consideration of (1) chemical attack, (2) fouling and plugging of passages, (3)
radioisotope concentrations, and (4) detection of sodium-water reactions.

V. Reactor Containment

Criterion 50--Containment design basis. The reactor containment structure, including
access openings, penetrations, and the containment heat removal system shall be
designed so that the containment structure and its internal compartments can
accommodate, without exceeding the design leakage rate and with sufficient margin, the
calculated pressure and temperature conditions resulting from any postulated accident.
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This margin shall reflect consideration of (1) the effects of potential energy sources
which have not been included in the determination of the peak conditions, such as energy
in steam generators and decay heat in released fission products, potential spray or aerosol
formation, and potential exothermic chemical reactions, (2) the limited experience and
experimental data available for defining accident phenomena and containment responses,
and (3) the conservatism of the calculational model and input parameters.

Criterion 51--Fracture prevention of containment pressure boundary. The reactor
containment boundary shall be designed with sufficient margin to assure that under
operating, maintenance, testing, and postulated accident conditions (1) its metallic
materials behave in a nonbrittle manner and (2) the probability of rapidly propagating
fracture is minimized. The design shall reflect consideration of service temperatures and
other conditions of the containment boundary material during operation, maintenance,
testing, and postulated accident conditions, and the uncertainties in determining•(.'l)
material properties, (2) residual, steady state, and transient stresses, and (3) size 6ftaws--,--

Criterion 52--Capability for containment leakage rate testing. The reactor containment
and other equipment which may be subjected to containment test conditions •hailt.be

designed so that periodic integrated leakage rate testing can be conducted at•Cbntainmen't1
design pressure.

Criterion 53--Provisions for containment testing and inspection. The'eator containient
shall be designed to permit (1) appropriate periodic inspection ofalXimportaat~reastisuch
as penetrations, (2) an appropriate surveillance program, and\(3)ýperiodi&ct,$-ing at
containment design pressure of the leak tightness f0 peneeations•which have resilient
seals and expansion bellows.

Criterion 54--Piping systems penetrating contanment. Pipin)g'- systems penetrating
primary reactor containment shall be provide "xith leak detection, isolation, and
containment capabilities having redundancy, reliabi.lit',ý.and4eiprformance capabilities,
which reflect the importance to safety of isolating th p'ing systems. Such piping
systems shall be designed with a capability to test periodically the operability of the
isolation valves and associated apparatus and to determine if valve leakage is within
acceptable limits.

Criterion 55--Reactor coolant pressure boundary penetrating containment. Each line that
is part of the reactor coolant pressure boundary or the reactor cover gas boundary and that
penetrates primary reactor containment shall be provided with containment isolation
valves as follows, unless it can be demonstrated that the containment isolation provisions
for a specific class of lines, such as instrument lines, are acceptable on some other
defined basis:

(1) One locked closed isolation valve inside and one locked closed isolation valve
outside containment; or
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(2) One automatic isolation valve inside and one locked closed isolation valve
W outside containment; or

(3) One locked closed isolation valve inside and one automatic isolation valve
outside containment. A simple check valve may not be used as the automatic
isolation valve outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation
valve outside containment.

Isolation valves outside containment shall be located as close to containment as practical
and upon loss of actuating power, automatic isolation valves shall be designed to take the
position that provides greater safety.

Other appropriate requirements to minimize the probability or consequences o an
accidental rupture of these lines or of lines connected to them shall be prov'ideas
necessary to assure adequate safety. Determination of the appropriateness f ̀t I I

requirements, such as higher quality in design, fabrication, and testin, a'dditionaJ1
provisions for in-service inspection, protection against more severe natural phe o ena,
and additional isolation valves and containment, shall include conslderti no, the
population density, use characteristics, and physical characteristics ,fthes em. nironis.

Criterion 56--Primary containment isolation. Each *n that connects the
containment atmosphere and penetrates primary n etshall be provided
with containment isolation valves as follows,f/elss it can be, demonstrated that the
containment isolation provisions for a specific of lines, such as instrument lines, are
acceptable on some other defined basis:

(1) One locked closed isolation valve inside anaonelloekel closed isolation valve
outside containment; or

(2) One automatic isolation valve inside and one locked closed isolation valve
outside containment; or

(3) One locked closed isolation valve inside and one automatic isolation valve
outside containment. A simple check valve may not be used as the automatic
isolation valve outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation
valve outside containment. Isolation valves outside containment shall be located
as close to the containment as practical and upon loss of actuating power,
automatic isolation valves shall be designed to take the position that provides
greater safety.0
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Criterion 57--Closed system isolation valves. Each line that penetrates primary reactor
containment and is neither part of the reactor coolant pressure or cover gas boundaries
nor connected directly to the containment atmosphere shall have at least one containment
isolation valve which shall be either automatic, or locked closed, or capable of remote
manual operation. This valve shall be outside containment and located as close to the
containment as practical. A simple check valve may not be used as the automatic
isolation valve.

VI. Fuel and Radioactivity Control

Criterion 60--Control of releases of radioactive materials to the environment. The
nuclear power unit design shall include means to control suitably the release of
radioactive materials in gaseous and liquid effluents and to handle radioactive solid
wastes produced during normal reactor operation, including anticipated operational
occurrences. Sufficient holdup capacity shall be provided for retention of gaseou1s 'and,
liquid effluents containing radioactive materials, particularly where unfavw b tee ,
environmental conditions can be expected to impose unusual operational limitatiq, u•pon
the release of such effluents to the environment.
Criterion 61--Fuel storage and handling and radioactivity control. The fi,, ,,•>, ii

fueltw e dh yttlgean
handling, radioactive waste, and other systems which may contain radi~activit~ shaltl- be
designed to assure adequate safety under normal and postulatedeýccidcnt onidition
These systems shall be designed (1) with a capability to pe - 4, p te p ero
inspection and testing of components important to safetyQ(2) wtk, isutable shiie'ldIr for
radiation protection, (3) with appropriate containment-ibonfinement, and filtering
systems, (4) with a residual heat removal capabl'ity 'having reliability and',testability that
reflects the importance to safety of decay heatnd other residual\h\at 1 aýndothr rsidal~datremoval, and (5) to

prevent significant reduction in fuel storage coolant .•ventory under accident conditions.

The fuel handling and its interfacing systems shall be, ,esigned:ýýo minimize the potential
for fuel management errors that could result in either fuec , 0' failure or fuel damage
limits being exceeded.

Criterion 62--Prevention of criticality in fuel storage and handling. Criticality in the fuel
storage and handling system shall be prevented by physical systems or processes,
preferably by use of geometrically safe configurations.

Criterion 63--Monitoring fuel and waste storage. Appropriate systems shall be provided
in fuel storage and radioactive waste systems and associated handling areas (1) to detect
conditions that may result in loss of residual heat removal capability and excessive
radiation levels and (2) to initiate appropriate safety actions.

Criterion 64--Monitoring radioactivity releases. Means shall be provided for monitoring
the reactor containment atmosphere, effluent discharge paths, and the plant environs for
radioactivity that may be released from normal operations, including anticipated
operational occurrences, and from postulated accidents.
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Criterion 65 -- Protection Against Coolant Flow Blockage. The reactor internals and core
assemblies shall be designed to minimize the potential for flow blockage or flow
restriction to one or more core assemblies by loose parts or by core assembly loading
errors sufficient to cause fuel rod failure.

VII. Sodium Protection

Criterion 70 -- Protection Against Sodium Reactions. Structures, systems, and
components containing sodium shall be designed and located to limit the consequences of
chemical reactions resulting from a sodium leak. Special features such as inerted
enclosures shall be provided as appropriate for radioactive sodium systems. Two barriers
shall be provided between reactor coolant and fluids not compatible with sodium unless
the consequences of failure of a single barrier can be shown to be acceptable., ;Fire
control systems and a means to detect sodium, or its reaction products shall be.ovilel d
to limit and control the extent of reactions as necessary to assure that the nuclersaf•t,
functions of structures, systems and components are maintained. Means shall be
provided to limit the release of radioactive sodium reaction products to the environme"t
as necessary to avoid undue risk to the public health and safety. Materials,-wltiibh mig h•
come in contact with sodium, shall be chosen to limit the adverse effits f'possible'>
chemical reactions or microstructural changes. In areas where sodium chemical reactions• •k N ./'ý;7 1- ">
are possible, structures, systems and components shall be designed ani located.'so thatuthe

t IY 4 I
potential for loss of a nuclear safety function by sodium aerosols-6o reactioh p'rodus is
acceptably low. Means shall be provided as appropi... teLto it possibl(? citacts
between sodium and water. The effects of possiblde;iniienrtions'--bet'ween sodium and
concrete shall be considered in the design. If/ne 4essary pre\vent loss of any plant
nuclear safety function, the sodium-steam ge erator system sh ll'be designed to detect
sodium-water reactions and limit the effects of' te"nergy and reaction products released
by such reactions.

Criterion 71 -- Sodium Heating Systems. Heating systeml shall be provided as necessary
for nuclear safety-related systems and components, which contain, or could be required to
contain, sodium or sodium aerosol. These heating systems and their controls shall be
appropriately designed to assure that the temperature distribution and rate of change of
temperature in systems and components containing sodium or sodium aerosol are
maintained within design limits assuming a single failure. The heating system shall be
designed such that its failure will not prevent other systems and components from
performing their nuclear safety functions.
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Appendix B to Part 56--Quality Assurance Criteria for Sodium Cooled Nuclear
Prototypes and Power Plants

Introduction. Every applicant for a sodium cooled nuclear prototype facility construction
permit is required by the provisions of § 56.34 to include in its preliminary safety
analysis report a description of the quality assurance program to be applied to the design,
fabrication, construction, and testing of the structures, systems, and components of the
facility. Every applicant for a sodium cooled nuclear prototype facility operating license
is required to include, in its final safety analysis report, information pertaining to the
managerial and administrative controls to be used to assure safe operation. Every
applicant for a sodium cooled nuclear power plant combined license is required by the
provisions of § 56.147 of this chapter to include in its final safety analysis report a
description of the quality assurance applied to the design, and to be applied to the
fabrication, construction, and testing of the structures, systems, and components,,oft~he
facility and to the managerial and administrative controls to be used to asQre •s•fe
operation. Every applicant for an early site permit is required by the provisions of § 56x.3'
of this chapter to include in its site safety analysis report a description of the'ýquahty
assurance program applied to site activities related to the design, fabrica••on,
construction, and testing of the structures, systems, and components of.a4facility 6$\
facilities that may be constructed on the site. Every applicant for a sodium doledri•uclear\%
power plant design approval or design certification is required by the (iw4vis 'of">0
CFR 56.120 and 56.105, respectively, to include in its final safgetv analysis repent
description of the quality assurance program applied to the design of thtie' structiires,
systems, and components of the facility. Every applicant-for a-sodium coole.nclear
power plant manufacturing license is required byhe-provlsons of10 CFR 56.130 to
include in its final safety analysis report a desmnt'ion of the quVA-,ty as,,ance program
applied to the design, and to be applied to the mýihfufacture of, th6st-uctures, systems, and
components of the reactor. Sodium cooled nuclop power plantsaijd prototypes include
structures, systems, and components that prevent or mitigate the consequences of
postulated accidents that could cause undue risk toýihe~healthad safety of the public.
This appendix establishes quality assurance requirements for the design, manufacture,
construction, and operation of those structures, systems, and components. The pertinent
requirements of this appendix apply to all activities affecting the safety-related functions
of those structures, systems, and components; these activities include designing,
purchasing, fabricating, handling, shipping, storing, cleaning, erecting, installing,
inspecting, testing, operating, maintaining, repairing, refueling, and modifying.

As used in this appendix, "quality assurance" comprises all those planned and systematic
actions necessary to provide adequate confidence that a structure, system, or component
will perform satisfactorily in service. Quality assurance includes quality control, which
comprises those quality assurance actions related to the physical characteristics of a
material, structure, component, or system, which provide a means to control the quality
of the material, structure, component, or system to predetermined requirements.
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I. Organization

The applicant' shall be responsible for the establishment and execution of the quality
assurance program. The applicant may delegate to others, such as contractors, agents, or
consultants, the work of establishing and executing the quality assurance program, or any
part thereof, but shall retain responsibility for the quality assurance program. The
authority and duties of persons and organizations performing activities affecting the
safety-related functions of structures, systems, and components shall be clearly
established and delineated in writing. These activities include both the performing
functions of attaining quality objectives and the quality assurance functions. The quality
assurance functions are those of (1) assuring that an appropriate quality assurance
program is established and effectively executed; and (2) verifying, such as by checking,
auditing, and inspecting, that activities affecting the safety-related functions have been
correctly performed. The persons and organizations performing quality assurance
functions shall have sufficient authority and organizational freedom to identi q4uahruv
problems; to initiate, recommend, or provide solutions; and to verify ompleme nt, t o,
solutions. Their persons and organizations performing quality assurance functionsh 'hall
report to a management level so that the required authority and organizational free d'h,
including sufficient independence from cost and schedule when opposetdito safe .
considerations, are provided. Because of the many variables involved, suoh as the number
of personnel, the type of activity being performed, and the location oil locationswh'ere
activities are performed, the organizational structure for executing4fe qualiyassurance
program may take various forms, provided that the persons al\.d •amzatlons-assigned
the quality assurance functions have the required authority .and ga~aizationalf eedom.

Irrespective of the organizational structure, the lndividuat(s}:assigniedtthe responsibility
for assuring effective execution of any portionof5the quality" ssurance program at any
location where activities subject to this appendiare being perfrnbed, sall have direct
access to the levels of management necessary to perform this func•to~n.

II. Quality Assurance Program

The applicant shall establish at the earliest practicable time, consistent with the schedule
for accomplishing the activities, a quality assurance program, which complies with the
requirements of this appendix. This program shall be documented by written policies,
procedures, or instructions and shall be carried out throughout plant life in accordance
with those policies, procedures, or instructions. The applicant shall identify the structures,
systems, and components to be covered by the quality assurance program and the major
organizations participating in the program, together with the designated functions of these
organizations. The quality assurance program shall provide control over activities
affecting the quality of the identified structures, systems, and components, to an extent
consistent with their importance to safety. Activities affecting quality shall be

While the term "applicant" is used in these criteria, the requirements are, of course, applicable after such a
person has received a license to construct and operate a sodium cooled nuclear prototype, has received a design
approval, design certification, or manufacturing license, as applicable, for a sodium cooled nuclear power plant,
or has received an early site permit for either facility. These criteria will also be used for guidance in evaluating
the adequacy of quality assurance programs in use by holders of construction permits, operating licenses, early
site permits, design approvals, combined licenses, and manufacturing licenses.
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Inert atmosphere. Inert atmosphere is a gas or gaseous mixture limited in oxygen and
other substances that are chemically reactive with sodium.

Intermediate coolant boundary. An intermediate coolant boundary means the pressure
containing a portion of those components which are (1) part of the intermediate coolant
system or (2) connected to the intermediate coolant system up to and including all of the
following:

(a) The first valve normally closed or capable of automatic actuation during normal
reactor operation in piping, which does not penetrate reactor containment.

(b) The outermost containment isolation valve in piping, which penetrates reactor
containment.

(c) A passive barrier between the intermediate coolant and the working fluid o ,'a heat,
extraction system.

Intermediate coolant system. An intermediate coolant system means those componretst
such as heat exchangers, pumps, tanks, and connecting piping, whi-ch-contain
intermediate coolant and are necessary to transport reactor core heat t t'.'reactor
coolant system to the principal heat extraction system.rrhm heactor

Reactor cover gas boundary. The reactor cover gas boundary means those Ippoments
that form a leaktight barrier against the release of reaco overa•sup to and .i4luding
the second of two valves normally closed or remotely- i le durng normal reactor
operation.

Criteria

I. Overall Requirements

Criterion 1--Quality standards and records. Structures systems, and components
important to safety shall be designed, fabricated, erected, and tested to quality standards
commensurate with the importance of the safety functions to be performed. Where
generally recognized codes and standards are used, they shall be identified and evaluated
to determine their applicability, adequacy, and sufficiency and shall be supplemented or
modified as necessary to assure a quality product in keeping with the required safety
function. A quality assurance program shall be established and implemented in order to
provide adequate assurance that these structures, systems, and components will
satisfactorily perform their safety functions. Appropriate records of the design,
fabrication, erection, and testing of structures, systems, and components important to
safety shall be maintained by or under the control of the nuclear power unit licensee
throughout the life of the unit.

Criterion 2--Design bases for protection against natural phenomena. Structures, systems,
and components important to safety shall be designed to withstand the effects of natural
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IV. Procurement Document Control

Measures shall be established to assure that applicable regulatory requirements, design
bases, and other requirements, which are necessary to assure adequate quality are suitably
included or referenced in the documents for procurement of material, equipment, and
services, whether purchased by the applicant or by its contractors or subcontractors. To
the extent necessary, procurement documents shall require contractors or subcontractors
to provide a quality assurance program consistent with the pertinent provisions of this
appendix.

V. Instructions, Procedures, and Drawings

Activities affecting quality shall be prescribed by documented instructions, procedures ̀ or
drawings, of a type appropriate to the circumstances and shall be accom lilHed in
accordance with these instructions, procedures, or drawings. Instructions, procbhed or
drawings shall include appropriate quantitative or qualitative acceptance critelria for
determining that important activities have been satisfactorily accomplished.

VI. Document Control

Measures shall be established to control the issuance of documents d ch-Ias ioinsrutins,I.../ ., •/ •J/.,•
procedures, and drawings, including changes thereto, whiclv prescribe a actiyties
affecting quality. These measures shall assure that documents,"ii,-uding changes, are
reviewed for adequacy and approved for release:.,by,!-autliorzec:lp1..:ersonnel and are

distributed to and used at the location whereý'the prescrilbeýd:activiU is performed.
Changes to documents shall be reviewed and/ap/roved by the'\,•ane organizations that

performed the original review and approval unless the apphc designates another
responsible organization.

VII. Control of Purchased Material, Equipment, and ServcesX

Measures shall be established to assure that purchased material, equipment, and services,
whether purchased directly or through contractors and subcontractors, conform to the
procurement documents. These measures shall include provisions, as appropriate, for
source evaluation and selection, objective evidence of quality furnished by the contractor
or subcontractor, inspection at the contractor or subcontractor source, and examination of
products upon delivery. Documentary evidence that material and equipment conform to
the procurement requirements shall be available at the sodium cooled nuclear power plant
or prototype prior to installation or use of such material and equipment. This
documentary evidence shall be retained at the sodium cooled nuclear power plant or
prototype facility and shall be sufficient to identify the specific requirements, such as
codes, standards, or specifications, met by the purchased material and equipment. The
effectiveness of the control of quality by contractors and subcontractors shall be assessed
by the applicant or designee at intervals consistent with the importance, complexity, and
quantity of the product or services.
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VIII. Identification and Control of Materials, Parts, and Components

Measures shall be established for the identification and control of materials, parts, and
components, including partially fabricated assemblies. These measures shall assure that
identification of the item is maintained by heat number, part number, serial number, or
other appropriate means, either on the item or on records traceable to the item, as
required throughout fabrication, erection, installation, and use of the item. These
identification and control measures shall be designed to prevent the use of incorrect or
defective material, parts, and components.

IX. Control of Special Processes

Measures shall be established to assure that special processes, including welding, keat
treating, and nondestructive testing, are controlled and accomplished by qOIu , lified,
personnel using qualified procedures in accordance with applicable codes, sta'qnar
specifications, criteria, and other special requirements.

X. Inspection

A program for inspection of activities affecting quality shall be established and. &xbcuted
by or for the organization performing the activity to verify co.forif anc7/wit 1 the
documented instructions, procedures, and drawings for accomplisbing the activity. Such
inspection shall be performed by individuals other than-those who, kg5 ormed theactivity
being inspected. Examinations, measurements, or tests;of0-a~t~rial Zo"rjroducts processed

ý,v re ee ry topaoss processed I
shall be performed for each work operationyhere neces to re quality. If
inspection of processed material or productsi;S impossible or disadvantageous, indirect
control by monitoring processing methods, equipnment, and personnel shall be provided.
Both inspection and process monitoring shall bpvid whe ontrol is inadequate
without both. If mandatory inspection hold points, which require witnessing or inspecting
by the applicant's designated representative and beyont\dwhi.h work shall not proceed
without the consent of its designated representative are required, the specific hold points
shall be indicated in appropriate documents.

XI. Test Control

A test program shall be established to assure that all testing required to demonstrate that
structures, systems, and components will perform satisfactorily in service is identified
and performed in accordance with written test procedures, which incorporate the
requirements, and acceptance limits contained in applicable design documents. The test
program shall include, as appropriate, proof tests prior to installation, preoperational
tests, and operational tests during sodium cooled nuclear power plant or prototype
operation, of structures, systems, and components. Test procedures shall include
provisions for assuring that all prerequisites for the given test have been met, that
adequate test instrumentation is available and used, and that the test is performed under
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suitable environmental conditions. Test results shall be documented and evaluated to
assure that test requirements have been satisfied.

X1I. Control of Measuring and Test Equipment

Measures shall be established to assure that tools, gages, instruments, and other
measuring and testing devices used in activities affecting quality are properly controlled,
calibrated, and adjusted at specified periods to maintain accuracy within necessary limits.

XIII. Handling, Storage and Shipping

Measures shall be established to control the handling, storage, shipping, cleaning and
preservation of material and equipment in accordance with work and inspection
instructions to prevent damage or deterioration. When necessary for particula r
special protective environments, such as inert gas atmosphere, specific moisture.content
levels, and temperature levels, shall be specified and provided.

XIV. Inspection, Test, and Operating Status

Measures shall be established to indicate, by the use of markings such asy'stamps tags
labels, routing cards, or other suitable means, the status of inspe.•}(onsjandý'tests
performed upon individual items of the sodium cooled nuclear pro(t6p'or, poer plat.n
These measures shall provide for the identification of items, which have satisfacorily

I'lk VI /passed required inspections and tests, where necessaryta-pr eclude inadvertentJypassing
of such inspections and tests. Measures shall also-be-estba lishedý for indicating the
operating status of structures, systems, and cyponents of thmsodiui cooled nuclear
prototype or power plant, such as by tagging valves and, swi•tch'- to prevent inadvertent
operation.

XV. Nonconforming Materials, Parts, or Components''

Measures shall be established to control materials, parts, or components, which do not
conform to requirements in order to prevent their inadvertent use or installation. These
measures shall include, as appropriate, procedures for identification, documentation,
segregation, disposition, and notification to affected organizations. Nonconforming items
shall be reviewed and accepted, rejected, repaired or reworked in accordance with
documented procedures.

XVI. Corrective Action

Measures shall be established to assure that conditions adverse to quality, such as
failures, malfunctions, deficiencies, deviations, defective material and equipment, and
nonconformances are promptly identified and corrected. In the case of significant
conditions adverse to quality, the measures shall assure that the cause of the condition is
determined and corrective action taken to preclude repetition. The identification of the
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significant condition adverse to quality, the cause of the condition, and the corrective
action taken shall be documented and reported to appropriate levels of management.

XVII. Quality Assurance Records

Sufficient records shall be maintained to furnish evidence of activities affecting quality.
The records shall include at least the following: Operating logs and the results of reviews,
inspections, tests, audits, monitoring of work performance, and materials analyses. The
records shall also include closely related data such as qualifications of personnel,
procedures, and equipment. Inspection and test records shall, as a minimum, identify the
inspector or data recorder, the type of observation, the results, the acceptability, and the
action taken in connection with any deficiencies noted. Records shall be identifiable and
retrievable. Consistent with applicable regulatory requirements, the applicant shall
establish requirements concerning record retention, such as duration, location, and
assigned responsibility.

XVII1. Audits

A comprehensive system of planned and periodic audits shall be carried o/ -to veriify.
compliance with all aspects of the quality assurance program and to" dtenrine the
effectiveness of the program. The audits shall be performed in accordance. ifth'-the
written procedures or check lists by appropriately trained personne not iec
responsibilities in the areas being audited. Audit results shal2l,'be doc-menteand
reviewed by management having responsibility in the-area aue i 'aq Follow up-action,
including reaudit of deficient areas, shall be taken wfhe indx,t,
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Appendix C to Part 56-A Guide for the Financial Data and Related Information
Required

To Establish Financial Qualifications for Construction Permits and Combined

Licenses

General Information

This appendix is intended to appraise applicants for construction permits and combined
licenses for sodium cooled nuclear prototype facilities of the types described in § 56.
37(a) or applicants for combined licenses for sodium cooled nuclear power plants of the
types described in § 56.149, or testing facilities, of the general kinds of financial data and
other related information that will demonstrate the financial qualification of the applicant
to carry out the activities for which the permit or license is sought. The kind and de of
information described in this guide is not intended to be a rigid and absolute requirement.,
In some instances, additional pertinent material may be needed. In any case, thevap 01ait
should include information other than that specified, if the information is pertinent to
establishing the applicant's financial ability to carry out the activities for which' the
permit or license is sought.

It is important to observe also that both § 56.20(f) and this appendi di .ii.i .Ltihes e
between applicants which are established organizations and thyslewnhichr newly:'\Aye
formed entities organized primarily for the purpose of engagingnip tbe activity fv fiic/
the permit is sought. Those in the former category willnomally have, histofy,<esoehiumh
cooled reactor operating experience, experience/i ycingand\desfom g of spent
nuclear fuel (specifically uranium, plutonium, and ,rinor actinides) from, both light water
reactors and sodium cooled reactors, and be aie ( submit finan"cia statements reflecting
the financial results of past operations. With respect, however, to :th'e applicant which is
in the latter category, with little or no prior sodium booled reactor/operating experience
nor experience in recycling and disposing of spent M4efl/el (specifically uranium,
plutonium, and minor actinides) from both light watem-eActors and sodium cooled
reactors, a somewhat more detailed amount of data and supporting documentation will
generally be necessary when submitting an application. For this reason, the appendix
describes separately the scope of information to be included in applications by each of
these two classes of applicants.

In determining an applicant~s financial qualification, the Commission will require the
minimum amount of information necessary for that purpose. No special forms are
prescribed for submitting the information. In many cases, the financial information
usually contained in current annual. financial reports, including summary data of prior
years, will be sufficient for the Commission's needs. The Commission reserves the right,
however, to require additional financial information at the construction permit stage,
particularly in cases in which the proposed power generating facility will be commonly
owned by two or more existing companies or in which financing depends upon long-term
arrangements for sharing of the power from the facility by two or more electrical
generating companies.
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Applicants are encouraged to consult with the Commission with respect to any questions
they may have relating to the requirements of the Commission's regulations or the
information set forth in this appendix.

I. Applicants Which Are Established Organizations

A. Applications for Construction Permits or Combined Licenses

1. Estimate of construction costs. For electric utilities, each applicant's estimate of the
total cost of the proposed facility should be broken down as follows and be accompanied
by a statement describing the bases from which the estimate is derived:

(a) Total nuclear production plant costs ...................... . ..........
(b) Transmission, distribution, and general plant costs .. $......
(c) Nuclear fuel inventory cost for first core1 ..................... $ ..........
(d) Recycling spent nuclear fuel costs per refueling outage..... $ ..........
Total estim ated cost .................. $ ..........

If the fuel is to be acquired by lease or other arrangement than purchase,At Ceapcatioc
should so state. The items to be included in these categories should be the'samecs those
defined in the applicable electric plant and nuclear fuel inventory accous pr6i"eI~1b ?
the Federal Energy Regulatory Commission or an explanation giv/en as to any epp,.rture
therefrom.

The application should distinguish between a first co mposed of recycled light water
reactor spent nuclear fuel (specifically uranium, plutonium, and\mi'nor actUnides), sodium
cooled reactor spent nuclear fuel, or a uranium. ore. The application should also. ap. icat\ I odistinguish between light water reactor and sodium cooled reactor spent nuclear fuel that
is recycled (specifically uranium, plutonium, and minor actinide)/and used for refueling
during an outage. The items to be included in these'atgegori6s should be the same as
those defined in the applicable electric plant and nuclear fuel inventory accounts
prescribed by the Federal Energy Regulatory Commission or an explanation given as to
any departure therefrom.

2. Source of construction funds. The application should include a brief statement of the
applicant's general financial plan for financing the cost of the facility, identifying the
source or sources upon which the applicant relies for the necessary construction funds,
e.g., internal sources such as undistributed earnings and depreciation accruals, or external
sources such as borrowings.

3. Applicant's financial statements. The application should also include the applicant's
latest published annual financial report, together with any current interim financial
statements that are pertinent. If an annual financial report is not published, the balance

I Section 2.790 of 10 CFR Part 2 and § 9.5 of 10 CFR Part 9 indicate the circumstances under which information
submitted by applicants may be withheld from public disclosure.
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sheet and operating statement covering the latest complete accounting year together with
all pertinent notes thereto and certification by a public accountant should be furnished.

II. Applicants Which Are Newly Formed Entities

A. Applications for Construction Permits or Combined Licenses

1. Estimate of construction costs. The information that will normally be required of
applicants who are newly formed entities will not differ in scope from that required of
established organizations. Accordingly, applicants should submit estimates as described
above for established organizations.

2. Source of construction funds. The application should specifically identify the source or
sources upon which the applicant relies for the funds necessary to pay the cosf\ýof
constructing the facility, and the amount to be obtained from each. With respect to each
source, the application should describe in detail the applicant's legal andYi P-naf6ii
relationships with its stockholders, corporate affiliates, or others (such as fiianlcial
institutions) upon which the applicant is relying for financial assistance. If the sources'p-f
funds relied upon include parent companies or other corporate affiliates, info-m-ation to
support the financial capability of each such company or affilia t ,m\eet its'
commitments to the applicant should be set forth in the application. ifTls i om afoaen
should be of the same kind and scope as would be required if therlparent compames or
affiliates were in fact the applicant. Ordinarily, it will be nece sary that',co ies of
agreements or contracts among the companies be submitted.

As noted earlier in this appendix, an app licant'Lwicn is a Iewly formed entity will
normally not be in a position to submit the 4usual types of balance sheets and income
statements reflecting the results of prior operations. The applicant should, however,
include in its application a statement of its assets, liabilities, and capital structure as of the
date of the application.

II. Annual Financial Statement

Each holder of a construction permit for a sodium cooled nuclear prototype of a type
described in § 56.73(a), and each holder of a combined license for a sodium cooled
nuclear power plant, is required by § 56.18 1(b) to file its annual financial report with the
Commission at the time of issuance. This requirement does not apply to licensees or
holders of construction permits for medical and research reactors.

IV. Additional Information

The Commission may, from time to time, request the applicant, whether an established
organization or newly formed entity, to submit additional or more detailed information
respecting its financial arrangements and status of funds if such information is deemed
necessary to enable the Commission to determine an applicant's financial qualifications
for the license.
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Appendix D to Part 56--[Reserved]

Appendix E to Part 56--Emergency Planning and Preparedness for Sodium Cooled Nuclear
Power Plants

Table of Contents

I. Introduction
II. The Preliminary Safety Analysis Report

III. The Final Safety Analysis Report
IV. Content of Emergency Plans
V. Implementing Procedures

VI. Emergency Response Data System

I. Introduction

Each applicant for a construction permit is required by § 56.57(a) to include in the PreyImi .:,
safety analysis report a discussion of preliminary plans for coping with emergencies. 1ach
applicant for an operating license is required by § 56.76(a) to include in the final safe a sa s
report plans for coping with emergencies. Each applicant for a combined license is re d " b)'(§"
56.147 to include in the application plans for coping with emergencies. Each appicn for a,
early site permit may submit plans for coping with emergencies under § 56.36.(

This appendix establishes minimum requirements for emergency plans.,-or ue i n u1gr1an
acceptable state of emergency preparedness. These plans shall be dc'ibel getray the
preliminary safety analysis report for a construction permit-and subnktted as pa t6fote mfinal
safety analysis report for an operating license. Thesetplaýn,,Or major feaitdres thereof, may be
submitted as part of the site safety analysis report for an early site permit. \

The potential radiological hazards to the public associted with the opeat ion of research and test
reactors licensed under 10 CFR Parts 56 and 70 ih.volve considerations different than those
associated with sodium cooled nuclear power reactors'\orkboth-pr6toipes and power plants.
Consequently, the size of Emergency Planning Zones' (E r ficilities other than power
reactors and the degree to which compliance with the requiremfectof this section and sections II,
III, IV, and V as necessary will be determined on a case-by-case basis.

Notwithstanding the above paragraphs, in the case of an operating license authorizing only fuel
loading and/or low power operations up to 5% of rated power, no NRC or FEMA review,
findings, or determinations concerning the state of offsite emergency preparedness or the
adequacy of and the capability to implement State and local offsite emergency plans, as defined
in this Appendix, are required prior to the issuance of such a license.

The size of the EPZs for a sodium cooled nuclear power plant or prototype facility shall be determined in
relation to local emergency response needs and capabilities as they are affected by such conditions as
demography, topography, land characteristics, access routes, and jurisdictional boundaries. Generally, the plume
exposure pathway EPZ for sodium cooled nuclear power plants or prototype facilities with an authorized power
level greater than 250 MW thermal shall consist of an area about 5 miles in radius and the ingestion pathway EPZ
shall consist of an area about 25 miles in radius.

2 Regulatory Guide 2.6 will be used as guidance for the acceptability of research and test reactor emergency

response plans.
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II. The Preliminary Safety Analysis Report

The Preliminary Safety Analysis Report shall contain sufficient information to ensure the
compatibility of proposed emergency plans for both onsite areas and the EPZs, with facility
design features, site layout, and site location with respect to such considerations as access routes,
surrounding population distributions, land use, and local jurisdictional boundaries for the EPZs in
the case of sodium cooled nuclear power reactors as well as the means by which the standards of
§ 56.60(b) will be met.

As a minimum, the following items shall be described:

A. Onsite and offsite organizations for coping with emergencies and the means for
notification, in the event of an emergency, of persons assigned to the emergency
organizations.

B. Contacts and arrangements made and documented with local, State, and,,Tedce(a/
governmental agencies with responsibility for coping with emergencies, 'J ..lu.dg
identification of the principal agencies.

C. Protective measures to be taken within the site boundary and within each EPZ to protect
health and safety in the event of an accident; procedures by which these measures are t
be carried out (e.g., in the case of an evacuation, who authorizes the evacdaion, how the
public is to be notified and instructed, how the evacuation is to be ca1rried out a\ldhe
expected response of offsite agencies in the event of an emergency. .

D. Features of the facility to be provided for ýonsite emergency fir.nq _id and
decontamination and for emergency transporta of l osite dividualsto offsite
treatment facilities.

E. Provisions to be made for emergency trea ent at offsite facilities of individuals injured
as a result of licensed activities.

F. Provisions for a training program for employees ofthe licenfee, including those who are
assigned specific authority and responsibility in the eventif an emergency, and for other
persons who are not employees of the licensee but wlhse assistance may be needed in
the event of a radiological emergency.

G. A preliminary analysis that projects the time and means to be employed in the
notification of State and local governments and the public in the event of an emergency.
A sodium cooled nuclear prototype or power plant applicant shall perform a preliminary
analysis of the time required to evacuate various sectors and distances within the plume
exposure pathway EPZ for transient and permanent populations, noting major
impediments to the evacuation or taking of protective actions.

H. A preliminary analysis reflecting the need to include facilities, systems, and methods for
identifying the degree of seriousness and potential scope of radiological consequences of
emergency situations within and outside the site boundary, including capabilities for
dose projection using real-time meteorological information and for dispatch of
radiological monitoring teams within the EPZs; and a preliminary analysis reflecting the
role of the onsite technical support center and of the near-site emergency operations
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facility in assessing information, recommending protective action, and disseminating
information to the public.

III. The Final Safety Analysis Report; Site Safety Analysis Report

The final safety analysis report or the site safety analysis report for an early site permit that
includes complete and integrated emergency plans under § 56.36(b)(2)(ii) shall contain the plans
for coping with emergencies. The plans shall be an expression of the overall concept of operation;
they shall describe the essential elements of advance planning that have been considered and the
provisions that have been made to cope with emergency situations. The plans shall incorporate
information about the emergency response roles of supporting organizations and offsite agencies.
That information shall be sufficient to provide assurance of coordination among the supporting
groups and with the licensee. The site safety analysis report for an early site permit which
proposes major features must address the relevant provisions of 10 CFR 56.60 and 10 CFRpart
56, appendix E, within the scope of emergency preparedness matters addressed in the ajor
features.

The plans submitted must include a description of the elements set out in Section IV 141he
emergency planning zones (EPZs) to an extent sufficient to demonstrate that the planp :\ide
reasonable assurance that adequate protective measures can and will be taken in the even t

emergency.

IV. Content of Emergency Plans

The applicant's emergency plans shall contain, but not necessarily b iniedt 'w fo ation
needed to demonstrate compliance with the elements set forthbelow, i organizationji or1ping
with radiation emergencies, assessment action, activation of~eehidncy organization, notification
procedures, emergency facilities and equipment, trainig naitalnig•,emerg~ecy preparedness,
and recovery. In addition, the emergency responseplans submitted by\an apphica.nt for a sodium
cooled nuclear power reactor prototype operating •,,JiŽcense shall contdm-information needed to
demonstrate compliance with the standards describe•bi">§ 56 60(b), a)nd)they will be evaluated
against those standards. The sodium cooled nuclear p\w'e>\ reactor pro otype operating license
applicant shall also provide an analysis of the time requlre•ot••,e\aeuate and for taking other
protective actions for various sectors and distances within theklie exposure pathway EPZ for
transient and permanent populations.

A. Organization

The organization for coping with radiological emergencies shall be described, including
definition of authorities, responsibilities, and duties of individuals assigned to the licensee's
emergency organization and the means for notification of such individuals in the event of an
emergency. Specifically, the following shall be included:

1. A description of the normal plant operating organization.

2. A description of the onsite emergency response organization with a detailed discussion
of:

a. Authorities, responsibilities, and duties of the individual(s) who will take charge
during an emergency;
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b. Plant staff emergency assignments;

c. Authorities, responsibilities, and duties on an onsite emergency coordinator who
shall be in charge of the exchange of information with offsite authorities
responsible for coordinating and implementing offsite emergency measures.

3. A description, by position and function to be performed, of the licensee's headquarters
personnel who will be sent to the plant site to augment the onsite emergency
organization.

4. Identification, by position and function to be performed, of persons within the licensee
organization who will be responsible for making offsite dose projections and a
description of how these projections will be made and the results transmitted to State and
local authorities, NRC, and other appropriate governmental entities.

5. Identification, by position and function to be performed, of other employeo ofI'(t
licensee with special qualifications for coping with emergency conditions that'nmay aris,,eN
Other persons with special qualifications, such as consultants, who are not empobesŽof
the licensee and who may be called upon for assistance for emergencies shall s o&be
identified. The special qualifications of these persons shall be described.

6. A description of the local offsite services to be provided in suppo bf;t heiensee's
emergency organization.

7. Identification of, and assistance expected from, appropriateState, loca nd deral
agencies with responsibilities for coping with emergencies.

8. Identification of the State and/or local officiaýs responsiblc 'for pl•irning for, ordering,
and controlling appropriate protective actioios, lud'mg evacuations when necessary.

B. Assess mnent Actions

The means to be used for determining the magnitude of, an f'ufally assessing the impact
of, the release of radioactive materials shall be described, incl'uiiemergency action levels that
are to be used as criteria for determining the need for notification and participation of local and
State agencies, the Commission, and other Federal agencies, and the emergency action levels that
are to be used for determining when and what type of protective measures should be considered
within and outside the site boundary to protect health and safety. The emergency action levels
shall be based on in- plant conditions and instrumentation in addition to onsite and offsite
monitoring. These initial emergency action levels shall be discussed and agreed on by the
applicant or licensee and state and local governmental authorities, and approved by the NRC.
Thereafter, emergency action levels shall be reviewed with the State and local governmental
authorities on an annual basis. A revision to an emergency action level must be approved by the
NRC before implementation if:

1. The licensee is changing from one emergency action level scheme to another emergency
action level scheme (e.g., a change from an emergency action level scheme based on
NUREG-0654 to a scheme based upon NUMARC/NESP-007 or NEI-99-01);

2. The licensee is proposing an alternate method for complying with the regulations; or
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3. The emergency action level revision decreases the effectiveness of the emergency plan.
A licensee shall submit each request for NRC approval of the proposed emergency
action level change as specified in § 56.4. If a licensee makes a change to an EAL that
does not require NRC approval, the licensee shall submit, as specified in § 56.4, a report
of each change made within 30 days after the change is made.

C. Activation of Emergency Organization

The entire spectrum of emergency conditions that involve the alerting or activating of
progressively larger segments of the total emergency organization shall be described. The
communication steps to be taken to alert or activate emergency personnel under each class of
emergency shall be described. Emergency action levels (based not only on onsite and offsite
radiation monitoring information but also on readings from a number of sensors that indicate a
potential emergency, such as the pressure in containment and the response of the Residual Heat
Removal System) for notification of offsite agencies shall be described. The existence, but notthe
details, of a message authentication scheme shall be noted for such agencies. The Ymergenpy
classes defined shall include: (1) notification of unusual events, (2) alert, (3) site area emergencpy
and (4) general emergency. These classes are further discussed in NUREG-0654; FEMA R -1.

D. Notification Procedures

1. Administrative and physical means for notifying local, State, and Fedeal off and
agencies and agreements reached with these officials and agencies' for ,the prompt
notification of the public and for public evacuation or other protec'v9f\mea jr'es, should
they become necessary, shall be described. This description sh4ail include(i.dentification
of the appropriate officials, by title and agency,-olthe State"'and local, government
agencies within the EPZs. 3

2. Provisions shall be described for yearly dis~swimhation to the public wi in the plume• .\.' • V
exposure pathway EPZ of basic emergenyvtplanning information, such as the methods
and times required for public notificationfi ld\the protectie-e)actions planned if an
accident occurs, general information as to the' ',are and/effdcts of radiation, and a
listing of local broadcast stations that will be us'fQri 1 ssemination of information
during an emergency. Signs or other measures shall sP: eb used to disseminate to any
transient population within the plume exposure pathway EPZ appropriate information
that would be helpful if an accident occurs.

3. A licensee shall have the capability to notify responsible State and local governmental
agencies within 15 minutes after declaring an emergency. The licensee shall demonstrate
that the State/local officials have the capability to make a public notification decision
promptly on being informed by the licensee of an emergency condition. The four-month
period will apply to correction of deficiencies identified during the initial installation and
testing of the prompt public notification systems as well as those deficiencies discovered
thereafter. The design objective of the prompt public notification system shall be to have

The size of the EPZs for a sodium cooled nuclear power plant or prototype facility shall be determined in
relation to local emergency response needs and capabilities as they are affected by such conditions as
demography, topography, land characteristics, access routes, and jurisdictional boundaries. Generally, the plume
exposure pathway EPZ for sodium cooled nuclear power plants or prototype facilities with an authorized power
level greater than 250 MW thermal shall consist of an area about 5 miles in radius and the ingestion pathway EPZ
shall consist of an area about 25 miles in radius.
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the capability to essentially complete the initial notification of the public within the
plume exposure pathway EPZ within about 15 minutes. The use of this notification
capability will range from immediate notification of the public (within 15 minutes of the
time that State and local officials are notified that a situation exists requiring urgent
action) to the more likely events where there is substantial time available for the State
and local governmental officials to make a judgment whether or not to activate the
public notification system. Where there is a decision to activate the notification system,
the State and local officials will determine whether to activate the entire notification
system simultaneously or in a graduated or staged manner. The responsibility for
activating such a public notification system shall remain with the appropriate
governmental authorities.

E. Emergency Facilities and Equipment

Adequate provisions shall be made and described for emergency facilities and equipment
including:

1. Equipment at the site for personnel monitoring;

2. Equipment for determining the magnitude of and for continuously assessing the impact
of the release of radioactive materials to the environment;

3. Facilities and supplies at the site for decontamination of onsite individuals;,

4. Facilities and medical supplies at the site for appropriate emergency first ad. e

5. Arrangements for the services of physicians an~d: otherimedricalpersonnel qualified to
handle radiation emergencies on-site;

6. Arrangements for transportation of contaninated injured individuals from the site to
specifically identified treatment facilities outside the site bounda-y;

7. Arrangements for treatment of individuals injured\in. supporfof licensed activities on the
site at treatment facilities outside the site boundary; 7

8. A licensee onsite technical support center and a licensee near-site emergency operations
facility from which effective direction can be given and effective control can be
exercised during an emergency;

9. At least one onsite and one offsite communications system; each system shall have a
backup power source. All communication plans shall have arrangements for
emergencies, including titles and alternates for those in charge at both ends of the
communication links and the primary and backup means of communication. Where
consistent with the function of the governmental agency, these arrangements will
include:

a. Provision for communications with contiguous State/local governments within
the plume exposure pathway EPZ. Such communications shall be tested monthly.

b. Provision for communications with Federal emergency response organizations.
Such communications systems shall be tested annually.
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c. Provision for communications among the sodium cooled nuclear power reactor
control room, the onsite technical support center, and the near-site emergency
operations facility; and among the sodium cooled nuclear prototype or power
plant, the principal State and local emergency operations centers, and the field
assessment teams. Such communications systems shall be tested annually.

d. Provisions for communications by the licensee with NRC Headquarters and the
appropriate NRC Regional Office Operations Center from the sodium cooled
nuclear power reactor control room, the onsite technical support center, and the
near-site emergency operations facility. Such communications shall be tested
monthly.

F. Training.

1. The program to provide for: (a) The training of employees and exercising, bly'priediri
drills, of radiation emergency plans to ensure that employees of the licensee are (fami'far<
with their specific emergency response duties, and (b) The participation in t&e, ra/i.ng
and drills by other persons whose assistance may be needed in the event of aadibaion
emergency shall be described. This shall include a description of specialized initial
training and periodic retraining programs to be provided to each of- 'following
categories of emergency personnel:

i. Directors and/or coordinators of the plant emergency organization'.

ii. Personnel responsible for accident assessment, includin' g controiro shift
personnel;

iii. Radiological monitoring teams; *

iv. Fire control teams (fire brigades);

v. Repair and damage control teams;

vi. First aid and rescue teams;

vii. Medical support personnel;

viii. Licensee's headquarters support personnel;

ix. Security personnel.

In addition, a radiological orientation training program shall be made available to local
services personnel; e.g., local emergency services/Civil Defense, local law enforcement
personnel, local news media persons.

2. The plan shall describe provisions for the conduct of emergency preparedness exercises
as follows: Exercises shall test the adequacy of timing and content of implementing
procedures and methods, test emergency equipment and communications networks, test
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the public notification system, and ensure that emergency organization personnel are
familiar with their duties.4

i. A full participation 5 exercise, which tests as much of the licensee, State, and
local emergency plans as is reasonably achievable without mandatory public
participation, shall be conducted for each site at which a power reactor is
located.

ii. For an operating license of a sodium cooled nuclear prototype facility, this
exercise must be conducted within two years before the issuance of the first
operating license for full power (one authorizing operation above 5 percent of
rated power) of the first reactor and shall include participation by each State
and local government within the plume exposure pathway EPZ and each state
within the ingestion exposure pathway EPZ. If the full participation exercise is
conducted more than 1 year prior to issuance of an operating licensee fo•full
power, an exercise which tests the licensee's onsite emergency plans"tusbe
conducted within one year before issuance of an operating license1 for ,1,
power. This exercise need not have State or local government participation

iii. For a combined license of a sodium cooled nuclear power plant, this exere• .
must be conducted within two years of the scheduled date for initial oading o
fuel. If the first full participation exercise is conducted moidthan,)6A year
before the scheduled date for initial loading of fuel, an exerqi'. . which/tsise• he
licensee's onsite emergency plans must be conductehdolthih e'ondar b'•ef0f ./,-7 nee • a, e Itt
the scheduled date for initial loading of fuel. This exercise ed

k .ý -,-- ý6 . / Saor local government participation. If DHS identifies onhe or more eI cienciesin the state of offsite emergency p ','nasthir'slt of the first full
,papednes th\ e. rulto frtfl

participation exercise, or if the Commission fin at th sate of emergency
preparedness does not provide reas nable assurancethat adee protective

measures can and will be taen i ý"h event of a ra\didioIlogical emergency, the
provisions of § 56.86(gg) apply.

iv. For a combined licensee of a sodium cooled 'nuclear power plant, if the
applicant currently has an operating reactor-at-the site, an exercise, either full

6or partial participation, shall be conducted for each subsequent reactor
constructed on the site. This exercise may be incorporated in the exercise
requirements of Sections IV.F.2.b and IV.F.2.b.c in this appendix. If DHS
identifies one or more deficiencies in the state of offsite emergency
preparedness as the result of this exercise for the new reactor, or if the
Commission finds that the state of emergency preparedness does not provide

4 Use of site-specific simulators or computers is acceptable for any exercise.
5 Full participation when used in conjunction with emergency preparedness exercises for a particular site means
appropriate offsite local and State authorities and licensee personnel physically and actively take part in testing
their integrated capability to adequately assess and respond to an accident at a commercial sodium cooled
nuclear prototype or power plant. Full participation includes testing major observable portions of the onsite and
offsite emergency plans and mobilization of State, local and licensee personnel and other resources in sufficient
numbers to verify the capability to respond to the accident scenario.
6 Partial participation when used in conjunction with emergency preparedness exercises for a particular site
means appropriate offsite authorities shall actively take part in the exercise sufficient to test direction and control
functions; i.e., (a) protective action decision making related to emergency action levels, and (b) communication
capabilities among affected State and local authorities and the licensee.
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reasonable assurance that adequate protective measures can and will be taken
in the event of a radiological emergency, the provisions of§ 56.86(gg) apply.

b. b. Each licensee at each site shall conduct an exercise of its onsite emergency
plan every 2 years. The exercise may be included in the full participation biennial
exercise required by paragraph 2.c. of this section. In addition, the licensee shall
take actions necessary to ensure that adequate emergency response capabilities
are maintained during the interval between biennial exercises by conducting
drills, including at least one drill involving a combination of some of the
principal functional areas of the licensee's onsite emergency response
capabilities. The principal functional areas of emergency response include
activities such as management and coordination of emergency response, accident
assessment, protective action decision-making, and plant system repair and
corrective actions. During these drills, activation of all of the licensee's
emergency response facilities (Technical Support Center (TSC), Operatfins
Support Center (OSC), and the Emergency Operations Facility (EOF))wiuld no>
be necessary, licensees would have the opportunity to consider accident
management strategies, supervised instruction would be permitted, Qperating
staff would have the opportunity to resolve problems (success paths) raert than
have controllers intervene, and the drills could focus on onsite traihini
objectives.

c. Offsite plans for each site shall be exercised biennially with f artici by

each offsite authority having a role under the radiologicalsl\6"usep),an. W6ere
the offsite authority has a role under a radiological respi!se p oremo han
one site, it shall fully participate in one exeretse evei two years<.s hal, at
least, partially participate in other offsite. plah rkcises 6\this period. If two
different licensees whose licensed facilities are locatecýeitho n Xthe same site or
on adjacent, contiguous sites, ande(fajshare most oŽ£'fe elen-i•ts defining co-
located licensees,7 each licensee sIi I:.,

(1) Conduct an exercise biennially of itnseemergericy plan; and

(2) Participate quadrennially in an offsite bi"tiial full or partial participation
exercise; and

(3) Conduct emergency preparedness activities and interactions in the years
between its participation in the offsite full or partial participation exercise with
offsite authorities, to test and maintain interface among the affected State and
local authorities and the licensee. Co-located licensees shall also participate in
emergency preparedness activities and interaction with offsite authorities for
the period between exercises.

d. A State should fully participate in the ingestion pathway portion of exercises at
least once every six years. In States with more than one site, the State should
rotate this participation from site to site.

Co-located licensees are two different licensees whose licensed facilities are located either on the same site or
on adjacent, contiguous sites, and that share most of the following emergency planning and siting elements:
a. Plume exposure and ingestion emergency planning zones; b. Offsite governmental authorities; c. Offsite
emergency response organizations; d. Public notification system; and/or e. Emergency facilities.
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e. Licensees shall enable any State or local Government located within the plume
exposure pathway EPZ to participate in the licensee's drills when requested by
such State or local Government.

f. Remedial exercises will be required if the emergency plan is not satisfactorily
tested during the biennial exercise, such that NRC, in consultation with
FEMA, cannot find reasonable assurance that adequate protective measures
can be taken in the event of a radiological emergency. The extent of State and
local participation in remedial exercises must be sufficient to show that
appropriate corrective measures have been taken regarding the elements of the
plan not properly tested in the previous exercises.

g. All training, including exercises, shall provide for formal critiques in order to
identify weak or deficient areas that need correction. Any weaknesses\or
deficiencies that are identified shall be corrected.

h. The participation of State and local governments in an emergency exerieise is
not required to the extent that the applicant has identified those govemmen'i \as
refusing to participate further in emergency planning activities, pursuant tob,,
CFR 56.60(c)(1). In such cases, an exercise shall be held with/the aP~lcant or\
licensee and such governmental entities as elect to participate emer ency
planning process.

G. Maintaining Emergency Preparedness

Provisions to be employed to ensure that the emergencypn implementing procedures, and
emergency equipment and supplies are maintained u to date shall'be descrii,,.

H. Recovery

Criteria to be used to determine when, following an ac, reen f the facility would be
appropriate or when operation could be resumed shall be descAed.A.'

V. Implementing Procedures

No less than 180 days before the scheduled issuance of an operating license for a sodium cooled
nuclear power reactor or a license to possess nuclear material, or the scheduled date for initial
loading of fuel for a combined license, the applicant's or licensee's detailed implementing
procedures for its emergency plan shall be submitted to the Commission as specified in § 56.4.
Licensees who are authorized to operate a sodium cooled nuclear prototype or power plant shall
submit any changes to the emergency plan or procedures to the Commission, as specified in §
56.4, within 30 days of such changes.

VI. Emergency Response Data System

1. The Emergency Response Data System (ERDS) is a direct near real-time electronic data
link between the licensee's onsite computer system and the NRC Operations Center that
provides for the automated transmission of a limited data set of selected parameters. The
ERDS supplements the existing voice transmission over the Emergency Notification
System (ENS) by providing the NRC Operations Center with timely and accurate
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updates of a limited set of parameters from the licensee's installed onsite computer
system in the event of an emergency. When selected plant data are not available on the
licensee's onsite computer system, retrofitting of data points is not required. The licensee
shall test the ERDS periodically to verify system availability and operability. The
frequency of ERDS testing will be quarterly unless otherwise set by NRC based on
demonstrated system performance.

2. Onsite hardware shall be provided at each unit by the licensee to interface with the NRC
receiving system. Software, which will be made available by the NRC, will assemble the
data to be transmitted and transmit data from each unit via an output port on the
appropriate data system. The hardware and software must have the following
characteristics:

a. Data points, if resident in the in-plant computer systems, must be transmitted for
four selected types of plant conditions: Reactor core and coolant syem
conditions; reactor containment conditions; radioactivity release rates;,andt p1l
meteorological tower data. A separate data feed is required for each reactor u
While it is recognized that ERDS is not a safety system, it is conceivabl'e-",I aa
licensee's ERDS interface could communicate with a safety system. In,•hs s
appropriate isolation devices would be required at these interfaces. he8 dii,
points, identified in the following parameters will be transmitted:

i. The selected plant parameters are: (1) Primary coolant ssstern>e sore• ur
temperatures (hot leg, cold leg), subcooling margiIieai tor 2 el lo,"U
primary coolant flow, and reactor power; (2) Intern-iedlate coola t s i'Sem:
pressure, temperatures (hot leg and cold eg), internerfleiate coola to w; (3)
Secondary coolant system: Steami, ene'rat Ievelsýnd pressures, main•ademne'rýg~e'ne'y f•4wlater flows; (4)
feedwater flows, and auxiliary Nadlamorg onltorl flows;: (4)
Containment: pressure, tempera cse(5) Radiation nMontoring•system: Primary
coolant radioactivity, containme itnradiation leve , condenser air removal
radiation level, effluent radiation monior" andiprocess radiation monitor
levels; and (6) Meteorological damt`i)': wnd spee , wind direction, and
atmospheric stability.

b. The system must be capable of transmitting all available ERDS parameters at
time intervals of not less than 15 seconds or more than 60 seconds. Exceptions to
this requirement will be considered on a case-by-case basis.

c. All link control and data transmission must be established in a format compatible
with the NRC receiving system 9 as configured at the time of licensee
implementation.

3. Maintaining Emergency Response Data System:

8 Co-located licensees are two different licensees whose licensed facilities are located either on the same site or

on adjacent, contiguous sites, and that share most of the following emergency planning and siting elements:
a. plume exposure and ingestion emergency planning zones, b. offsite governmental authorities, c. offsite
emergency response organizations, d. public notification system, and/or e. emergency facilities.
9 See 10 CFR 56.26(h) Protection Systems.
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a. Any hardware and software changes that affect the transmitted data points
identified in the ERDS Data Point Library ' 0 (site specific data base residing on
the ERDS computer) must be submitted to the NRC within 30 days after the
changes are completed.

b. Hardware and software changes, with the exception of data point modifications,
that could affect the transmission format and computer communication protocol
to the ERDS must be provided to the NRC as soon as practicable and at least 30
days prior to the modification.

c. In the event of a failure of the NRC supplied onsite modem, a replacement unit
will be furnished by the NRC for licensee installation.

4. Implementing the Emergency Response Data System Program:

a. Licensees must comply with appendix E to part 56, section V.

b. Licensees that have submitted the required information under the
ERDS implementation program will not be required to resubmit this in
The licensee shall meet the implementation schedule of appendix E i
Section VI.4d.

c. Each licensee shall complete implementation of the
escalation to full power. Licensees with currently operal
approved under the voluntary ERDS implementatior4j,

required to submit another implementation plan and xwit
met the requirements for ERDS under app~endi E topart
of this part. 17 "•\

vill ••o• be
r~to have
VI.l and 2

10 Guidance is provided in NUREG-1394, Revision 1.

See NUREG-1394, Revision 1, section 3.
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Appendix G to Part 56 - Reserved

Appendix H to Part 56-Reactor Vessel Material Surveillance Program
Requirements

I. Introduction
II. Definitions
III. Surveillance Program Criteria
IV. Report of Test Results

I. Introduction

The purpose of the material surveillance program required by this appendix is to monitor
changes in the fracture toughness properties of metallic materials in the reactor ve~sel
beitline region of sodium cooled nuclear power reactors, which result from exposure of

<ellinthese materials to neutron irradiation and the higher thermal environment as coomjt'ed
with light water reactors (LWRs). Under the program, fracture toughness test /ataýar,
obtained from material specimens exposed in surveillance capsules, which are wfi win
periodically from the reactor vessel. 'IX

ASTM E 185-73, "Standard Recommended Practice for Surveillance Tests for Nuclear
Reactor Vessels"; ASTM E 0531-76 "Practice for Surveillapce5 Testin of *gh
Temperature Nuclear Component Materials" 1; will provide the, initial guidan•cý, for
sodium cooled reactors. Copies of ASTM E 185-73 the
American Society for Testing and Materials, 1916/RaceeStret,\h• -- ilaelphia, PA 19103
and are available for inspection at the NRC Libra, 11545 Roc ville\Pi•e, Two White
Flint North, Rockville, MD 20852-2738.

II. Definitions

A. System hydrostatic tests means all preoperational syse leakage and hydrostatic
pressure tests and all system leakage and hydrostatic pressure tests performed during the
service life of the reactor coolant boundary in compliance with the ASME Code, Section
XI.

B. Specified minimum yield strength means the minimum yield strength (in the
unirradiated condition) of a material specified in the construction code under which the
component is built under § 56.26.

C. RT,,,,, means the reference temperature of the material, for all conditions.

(i) For the pre-service or unirradiated condition, RT,,,, is evaluated according

to the procedures in the ASME Code, Paragraph NB-233 1.

More analysis needed. New ASTM's required.
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(ii) For the reactor vessel beltline materials, RT,,DT must account for the effects

of neutron radiation.

D. RTNDT means the transition temperature shift, or change inRTNo,, due to neutron
radiation effects, which is evaluated as the difference in the 30 ft-lb (41 J) index
temperatures from the average Charpy curves measured before and after irradiation.

E. Beltline or Beltline region of reactor vessel means the region of the reactor vessel
(shell material including welds, heat affected zones, and plates or forgings) that directly
surrounds the effective height of the active core and adjacent regions of the reactor vessel
that are predicted to experience sufficient neutron radiation damage to be considered in
the selection of the most limiting material with regard to radiation damage.

III. Surveillance Program Criteria z

A. No material surveillance program is required for reactor vessels for which it Mn/be
conservatively demonstrated by analytical methods applied to experimental data itst
performed on comparable vessels, making appropriate allowances for all uncertaintiesAi,
the measurements, that the peak reactor pressure will not be significantly gre tan two•
times atmospheric pressure.

B. Reactor vessels that do not meet the conditions of paragraph fi>A of ti ap dix
must have their beltline materials monitored by a surveillance pgra comp with
ASTM E 185, as modified by this appendix.

1. The design of the surveillance pro ram and the itdral lschedule must
meet the requirements of the editihof ASTM E 585 that is current on the
issue date of the ASME Code to which the reactor vessel was purchased.
Later editions of ASTM E 185 u lng only those
editions through 1982.

2. Surveillance specimen capsules can be located near the inside or outside
vessel wall or outside the removable shield assemblies in the beltline
region so that the specimen irradiation history duplicates, to the extent
practicable within the physical constraints of the system, the neutron
spectrum, temperature history, and maximum neutron fluence experienced
by the reactor vessel inner surface. If the capsule holders are attached to
the vessel wall or to the vessel cladding, construction and inservice
inspection of the attachments and attachment welds must be done
according to the requirements for permanent structural attachments to
reactor vessels given in Sections III and XI of the American Society of
Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code).
The design and location of the capsule holders must permit insertion of
replacement capsules. Accelerated irradiation capsules may be used in
addition to the required number of surveillance capsules.
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3. Sodium leak detection devices will be located within the annulus between
the containment and the reactor vessel to monitor sodium leaks.

4. A proposed withdrawal schedule must be submitted with a technical
justification as specified in § 56.4. The proposed schedule must be
approved prior to implementation.

C. Requirements for an Integrated Surveillance Program.

I1. In an integrated surveillance program, the representative materials chosen
for surveillance for a reactor are irradiated in one or more other reactors
that have similar design and operating features. Integrated surveillance
programs must be approved by the Director, Office of Nuclear Reactor
Regulation or the Director, Office of New Reactors, as appropriate, &o-.a
case-by-case basis. Criteria for approval include the following: (
a. The reactor in which the materials will be irradiated and the meactor

for which the materials are being irradiated must have sufficeby, ifily
similar design and operating features to perm-iraccuit>\,
comparisons of the predicted amount of radiation &amage.

b. Each reactor must have an adequate dosimetfpr
c. There must be adequate arrangement for6da

plants.

d. There must be a contingncHy plan to assur\ that the surveillance
program for each reactor will not be jeopardized by operation at
reduced power level or by anextended outa'ge of another reactor
from which data are expected.

e. There must be substantial advantages 'to be gained, such as reduced
power outages or reduced personnel exposure to radiation, as a
direct result of not requiring surveillance capsules in all reactors in
the set.

2. No reduction in the requirements for number of materials to be irradiated,
specimen types, or number of specimens per reactor is permitted.

3. After (the effective date of this section), no reduction in the amount of
testing is permitted unless previously authorized by the Director, Office of
Nuclear Reactor Regulation or the Director, Office of New Reactors, as
appropriate.
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IV. Report of Test Results

A. Each capsule withdrawal and the test results must be the subject of a summary
technical report to be submitted, as specified in § 56.4, within one year of the date of
capsule withdrawal, unless an extension is granted by the Director, Office of Nuclear
Reactor Regulation.

B. The report must include the data required by ASTM E 185, as specified in paragraph
III.B. 1 of this appendix, and the results of all fracture toughness tests conducted on the
beltline materials in the irradiated and unirradiated conditions.

C. If a change in the Technical Specifications is required, either in the pressure-
temperature limits or in the operating procedures required to meet the limits, the expected
date for submittal of the revised Technical Specifications must be provided withth e
report.
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Appendix I to Part 56 --Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion "As Low as is Reasonably
Achievable" for Radioactive Material in Sodium Cooled Nuclear Power Reactor
Effluents

I. Introduction.

Section 56.21 provides that an application for a construction permit shall include a
description of the preliminary design of equipment to be installed to maintain control
over radioactive materials in gaseous and liquid effluents produced during normal
conditions, including expected occurrences. The application must also identify the design
objectives, and the means to be employed, for keeping levels of radioactive material in
effluents to unrestricted areas as low as practicable. Sections 56.107, 56.130, 56.120, and
56.147 of this chapter provide that applications for design certification, combined 1icehse`
design approval, or manufacturing license, respectively, shall include a descriptibnl of he
equipment and procedures for the control of gaseous and liquid effluents and•'f•or •',,
maintenance and use of equipment installed in radioactive waste systems.

II. Guides on design objectives for sodium cooled nuclear power reactors lics-ed undIer
10 CFR Part 56.

The guides on design objectives set forth in this section may be used,"Y )a applicantif-aor.
construction permit for a sodium cooled nuclear prototype faciliy,\s, Sguidan jeelng
the requirements of § 56.21(a), or by an applicant fora-9rcombiledicense foSodium
cooled nuclear power reactor as guidance in meetmg.the-reequvirmeidts of § 56.21(d), or
by an applicant for a design approval, a design certi.fication, or•a manufiacturing license as
guidance in meeting the requirements of 4(54.21(e). Thealpplicantshall provide
reasonable assurance that the following design objetives will be Aet.

A. The calculated annual total quantitff\'' all radioactive material above
background to be released from each sodium >ooled nuclear power reactor
to unrestricted areas will not result in an estimated annual dose or dose
commitment from liquid effluents for any individual in an unrestricted
area from all pathways of exposure in excess of 3 millirems to the total
body or 10 millirems to any organ.

B. 1. The calculated annual total quantity of all radioactive material above
background to be released from each sodium cooled nuclear power reactor
to the atmosphere will not result in an estimated annual air dose from
gaseous effluents at any location near ground level which could be
occupied by individuals in unrestricted areas in excess of 10 millirads for
gamma radiation or 20 millirads for beta radiation.

2. Notwithstanding the guidance of paragraph B. 1:
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(a) The Commission may specify, as guidance on design
objectives, a lower quantity of radioactive material above
background to be released to the atmosphere if it appears
that the use of the design objectives in paragraph B. 1 is
likely to result in an estimated annual external dose from
gaseous effluents to any individual in an unrestricted area
in excess of 5 millirems to the total body; and

(b) Design objectives based upon a higher quantity of
radioactive material above background to be released to the
atmosphere than the quantity specified in paragraph B. 1
will be deemed to meet the requirements for keeping levels
of radioactive material in gaseous effluents as low as is
reasonably achievable if the applicant provides reasonable
assurance that the proposed higher quantity will (not reult
in an estimated annual external dose from gaseousfAfl ..u6ts-
to any individual in unrestricted areas in excess 6f 5
millirems to the total body or 15 millirems to the skin.

C. The calculated annual total quantity of all radioacti i'odnee\and
radioactive material in particulate form above backgrouddto be t-rel : ase~d
fro m each so d iu m co o led n u clear p o w er reactor (n,ý ,t' V f lu en• • t to •h1,th'
atm o sph ere w ill n ot resu lt in an estim atedi,ý nfual dc §, oe 'd ose
commitment from such radioactive iodine and'adioactive material in
particulate form for any individua'l(-a. unrestnct•ed area from all
pathways of exposure in excess of 1 5 millirem~s tony o~r-n .

D. In addition to the provisions of paragraphs A. B, and C above, the
applicant shall include in the radwaste, system allItems of reasonably
d em o n strate d tech n o lo g y th at, w h en ad c ldo hisystem seq u en tially an d
in order of diminishing cost-benefit return can for a favorable cost-benefit
ratio effect reductions in dose to the population. reasonably expected to be
within 50 miles of the reactor. As an interim measure and until
establishment and adoption of better values (or other appropriate criteria),
the values $1000 per total body man-rem and $1000 per man-thyroid-rem
(or such lesser values as may be demonstrated to be suitable in a particular
case) shall be used in this cost-benefit analysis.

Sec. III. Implementation.

A. 1. Conformity with the guides on design objectives of Section II shall be
demonstrated by calculational procedures based upon models and data
such that the actual exposure of an individual through appropriate
pathways is unlikely to be substantially underestimated, all uncertainties
being considered together. Account shall be taken of the cumulative effect
of all sources and pathways within the plant contributing to the particular
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type of effluent being considered. For determination of design objectives
in accordance with the guides of Section II, the estimations of exposure
shall be made with respect to such potential land and water usage and food
pathways as could actually exist during the term of plant operation:
Provided, That, if the requirements of paragraph B of Section III are
fulfilled, the applicant shall be deemed to have complied with the
requirements of paragraph C of Section II with respect to radioactive
iodine if estimations of exposure are made on the basis of such food
pathways and individual receptors as actually exist at the time the plant is
licensed.

2. The characteristics attributed to a hypothetical receptor for the
purpose of estimating internal dose commitment shall take into
account reasonable deviations of individual habits from the
average. The applicant may take account of any real phenomenone
or factors actually affecting the estimate of radiation (e~pos• i-.

including the characteristics of the plant, modes of disclR-ae of
radioactive materials, physical processes tending to attenuatehe
quantity of radioactive material to which an individualvould be
exposed, and the effects of averaging exposures oveinffies duning
which determining factors may fluctuate. .

B. If the applicant determines design objectives with,6r~spect t j •adio@tive
iodine on the basis of existing conditions-and if'6,tential changin land
and water usage and food pathways cou.ld-resu~tin exposures in excess of
the guideline values of paragraphlC of SecthiunI, theýapplicant shall

provide reasonable assurance thia monitoring an, tsurveillance program
will be performed to determine: -
1. The quantities of radioactive atually released to the

atmosphere and deposited relati •.to.those estimated in the

determination of design objectives;

2. Whether changes in land and water usage and food pathways
which would result in individual exposures greater than originally
estimated have occurred; and

3. The content of radioactive iodine and foods involved in the
changes, if and when they occur.

SEC. IV. Guides on technical specifications for limiting conditions for operation for
sodium cooled nuclear liquid metal power reactors licensed under 10 CFR part 56. The
guides on limiting conditions for operation for sodium cooled nuclear power reactors set
forth below may be used by an applicant for an operating license for a sodium cooled
nuclear prototype facility or a design certification or combined license for a sodium
cooled nuclear power plant, or a licensee who has submitted a certification of permanent
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cessation of operations under § 56.167(a)(1) as guidance in developing technical
specifications under § 56.79(a) to keep levels of radioactive materials in effluents to
unrestricted areas as low as is reasonably achievable.

Section 56.79(b) provides that licensees shall be guided by certain considerations in
establishing and implementing operating procedures specified in technical specifications
that take into account the need for operating flexibility and at the same time assure that
the licensee will exert his best effort to keep levels of radioactive material in effluents as
low as is reasonably achievable. The guidance set forth below provides additional and
more specific guidance to licensees in this respect.

Through the use of the guides set forth in this section it is expected that the annual release
of radioactive material in effluents from sodium cooled nuclear power reactors can
generally be maintained within the levels set forth as numerical guides for desiggn•,
objectives in Section II.

At the same time, the licensee is permitted the flexibility of operations, compatible with
considerations of health and safety, to assure that the public is provided a dep•n<d•a..e
source of power even under unusual conditions which may temporarily resuf'7i!>relea'\s
higher than numerical guides for design objectives but still within levels that assure that
the average population exposure is equivalent to small fractions of doses from/mnatiral
background radiation. It is expected that in using this operational ftexilblity unlderc
unusual conditions, the licensee will exert his best efforts to keep.'levels of Fadioactive
material in effluents within the numerical guides for desig.n-objectiey4

A. If the quantity of radioactive material actually' released in effluents to
unrestricted areas from a sodiumm'cooled nuclear power reaetor during any
calendar quarter is such that the rs'Iting raditin osure, calculated on

the same basis as the respective desiý&n objective exposure, would exceed
one-half the design objective annual expo, re deriwed pursuant to Sections
1I and IlI, the licensee shall:

1. Make an investigation to identify the causes for such release rates;

2. Define and initiate a program of corrective action; and

3. Report these actions as specified in § 56.4, within 30 days from the
end of the quarter during which the release occurred.

B. The licensee shall establish an appropriate surveillance and monitoring
program to:

I. Provide data on quantities of radioactive material released in liquid
and gaseous effluents to assure that the provisions of paragraph A
of this section are met;
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2. Provide data on measurable levels of radiation and radioactive
materials in the environment to evaluate the relationship between
quantities of radioactive material released in effluents and resultant
radiation doses to individuals from principal pathways of exposure;
and

3. Identify changes in the use of unrestricted areas (e.g., for
agricultural purposes) to permit modifications in monitoring
programs for evaluating doses to individuals from principal
pathways of exposure.

C. If the data developed in the surveillance and monitoring program
described in paragraph B of Section III or from other monitoring programs
show that the relationship between the quantities of radioactive material
released in liquid and gaseous effluents and the dose to individual -In
unrestricted areas is significantly different from that assumed,ým,s-4 "e
calculations used to determine design objectives pursuant to Sections II
and III, the Commission may modify the quantities in the 'echuintiai
specifications defining the limiting conditions in a licenseto.bperat6•->
sodium cooled nuclear power reactor or a license who/Se'hood;lI4r, ,has
submitted a certification of permanent cessation of op rations unjder,§
56.167(a)(1). V

Sec. V. Effective dates.

The guides for limiting conditions for operatio ise forth n this endix shall be
applicable in any case in which an application, was filed for a o nstruct"on permit for a
sodium cooled nuclear prototype facility, or a desi i. ication, combined license, or
a manufacturing license for a sodium cooled nucleartifer plant/n

A. For radioactive material above backgr66/iAn liquid effluents to be
released to unrestricted areas:

1. The calculated annual total quantity of all radioactive material
from all light-water-cooled nuclear power reactors at a site should
not result in an annual dose or dose commitment to the total body
or to any organ of an individual in an unrestricted area from all
pathways of exposure in excess of 5 millirems; and

2. The calculated annual total quantity of radioactive material, except
tritium and dissolved gases, should not exceed 5 curies for each
light-water- cooled reactor at a site.

3. Notwithstanding the guidance in paragraph A.2, for a particular
site, if an applicant for a permit to construct a light-water- cooled
nuclear power reactor has proposed baseline in-plant control
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measures to reduce the possible sources of radioactive material in
liquid effluent releases and the calculated quantity exceeds the
quantity set forth in paragraph A.2, the requirements for design
objectives for radioactive material in liquid effluents may be
deemed to have been met provided:

a. The applicant submits, as specified in § 56.4, an evaluation
of the potential for effects from long-term buildup on the
environment in the vicinity of the site of radioactive
material, with a radioactive half-life greater than one year,
to be released; and

b. The provisions of paragraph A. 1 are met.

B. For radioactive material above background in gaseous effluents , e'(ant I
total quantity of radioactive material to be released to the atmo spherye•ii
all sodium cooled nuclear power reactors at a site:

1. The calculated annual air dose due to gamma radia~fionat any
location near ground level which could be occupiedo individuals
at or beyond the boundary of the site should. not exe•"ed' 0
millirads; and

2. The calculated annual air dose due-to beta radiation at any_ltoc'ation
near ground level, which ,dividuals at or
beyond the boundary ofth6• •ite, should tnotexceed20 millirads.

3. Notwithstanding the guidance in paiagraphsý B.1 and B.2, for a
particular site:

a. The Commission may spe a; as guidance on design
objectives, a lower quantity bf radioactive material above
background in gaseous effluents to be released to the
atmosphere if it appears that the use of the design
objectives described in paragraphs B. 1 and B.2 is likely to
result in an annual dose to an individual in an unrestricted
area in excess of 5 millirems to the total body or 15
millirems to the skin; or

b. Design objectives based on a higher quantity of radioactive
material above background in gaseous effluents to be
released to the atmosphere than the quantity specified in
paragraphs B.1 and B.2 may be deemed to meet the
requirements for keeping levels of radioactive material in
gaseous effluents as low as practicable if the applicant
provides reasonable assurance that the proposed higher
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quantity will not result in annual doses to an individual in
an unrestricted area in excess of 5 millirems to the total
body or 15 millirems to the skin.

C. For radioactive iodine and radioactive material in particulate form above
background released to the atmosphere:

1. The calculated annual total quantity of all radioactive iodine and
radioactive material in particulate form from all sodium cooled
nuclear power reactors at a site should not result in an annual dose
or dose commitment to any organ of an individual in an
unrestricted area from all pathways of exposure in excess of 15
millirems. In determining the dose or dose commitment the portion
thereof due to intake of radioactive material via the food pathways
may be evaluated at the locations where the food pathway s actually
exist; and

2. The calculated annual total quantity of iodine-131 in Se, S
effluents should not exceed 1 curie for each sodium coo6ld,nuclek
power reactor at a site.

3. Notwithstanding the guidance in paragraphsC. -'and C.2 foyra
particular site, if an applicant for a perni-t~dt const ,a sodium

cooled nuclear power reactor has-proposed basehne\n-plant

control measures to reduce'the-possible souies of radioactive
iodine releases, and the calulated annu1l\quan.ffies taking into
account such control'/measures excee-tthe design objective
quantities set forth in paragraphs C. 1 and c2) the requirements for
design objectives for radioactiyviodine and radioactive material in• .x,:,..\ /,@ •7
particulate form in gaseous effluents maybe deemed to have been
met provided the calculated annuitot'aiquantity of all radioactive
iodine and radioactive material in particulate form that may be
released in gaseous effluents does not exceed four times the
quantity calculated pursuant to paragraph C. 1.
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Appendix J to Part 56--Primary Reactor Containment Leakage Testing for Sodium
Cooled Power Reactors

This appendix includes two options, A and B, either of which can be chosen for meeting
the requirements of this appendix.

Option A--Prescriptive Requirements

Table of Contents

I. Introduction.
II. Explanation of terms.
III. Leakage test requirements.

A. Type A test.
B. Type B test.
C. Type C test.
D. Periodic retest schedule.

IV. Special test requirements.
A. Containment modifications.
B. Multiple leakage-barrier containments.

V. Inspection and reporting of tests.
A. Containment inspection.
B. Report of test results.

I. Introduction

One of the conditions of all operating licenses and combined licenses for sodium cooled
power reactors as specified in § 56.86(o) is tha>'primary reactor containments shall meet
the containment leakage test requirements set fo,'h in this apbntix. (Note: In some
sodium reactor designs there are upper and lower ",containnents, in that case the
requirements set forth in this appendix will apply to t6ontaiments.) These test

requirements provide for preoperational and periodic verifi tion by tests of the leak-tight
integrity of the primary reactor containment, and systems and components, which
penetrate containment of sodium cooled power reactors, and establish the acceptance
criteria for these tests. The purposes of the tests are to assure that (a) leakage through the
primary reactor containment and systems and components penetrating primary
containment shall not exceed allowable leakage rate values as specified in the technical
specifications or associated bases; and (b) periodic surveillance of reactor containment
penetrations and isolation valves is performed so that proper maintenance and repairs are
made during the service life of the containment, and systems and components penetrating
primary containment. These test requirements may also be used for guidance in
establishing appropriate containment leakage test requirements in technical specifications
or associated bases for other types of sodium cooled nuclear power reactors.
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II. Explanation of Terms

A. "Primary reactor containment" means the structure or vessel that encloses
the components of the reactor coolant pressure boundary, as defined in §
56.2(v), and serves as an essentially leak-tight barrier against the
uncontrolled release of radioactivity to the environment.

B. "Containment isolation valve" means any valve, which is relied upon to
perform a containment isolation function.

C. "Reactor containment leakage test program" includes the performance of
Type A, Type B, and Type C tests, described in II.F, II.G, and II.H,
respectively.

D. "Leakage rate" for test purposes is that leakage which occurs inaunit of

time, stated as a percentage of weight of the original cntent.ofo
containment air at the leakage rate test pressure that escapes to the outside
atmosphere during a 24-hour test period.

E. "Overall integrated leakage rate" means that leakage rateWh-ih' obtains
from a summation of leakage through all potential leakagepaths/inclding
containment welds, valves, fittings, and components, Vhi ate
containment.

F. "Type A Tests" means tests intended-t i-Wieasure the\primary reactor
containment overall integrated leakage rate (1 \er cthcontainment has
been completed and is ready f6r qperation, and>.2 at periodic intervals
t h e r e a f t e r .a c r o s s a s u r e

G. "Type B Tests" means tests intended leaks and to measure
leakage across each pressure-containing o '1ge-limiting boundary for

the following primary reactor containment penetrations:

1. Containment penetrations whose design incorporates resilient
seals, gaskets, or sealant compounds, piping penetrations fitted
with expansion bellows, and electrical penetrations fitted with
flexible metal seal assemblies.

2. Air lock door seals, including door operating mechanism
penetrations, which are part of the containment pressure boundary.

3. Doors with resilient seals or gaskets except for seal-welded doors.

4. Components other than those listed in II.G.1, II.G.2, or II.G.3,
which must meet the acceptance criteria in 1II.B.3.
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H. "Type C Tests" means tests intended to measure containment isolation
valve leakage rates. The containment isolation valves included are those
that:

1. Provide a direct connection between the inside and outside
atmospheres of the primary reactor containment under normal
operation, such as purge and ventilation, vacuum relief, and
instrument valves;

2. Are required to close automatically upon receipt of a containment
isolation signal in response to controls intended to effect
containment isolation;

3. Are required to operate intermittently under post accident
conditions; and

I. Pa (psig) means the calculated peak containment internal pressure related
to the design basis accident and specified either in the tec' *cŽ,l
specification or associated bases.

J. Pt (psig) means the containment vessel reduced test pressure s ecte&d•to
measure the integrated leakage rate during periodic ,ye X¢es/ I>

K. La (percentl24 hours) means the maxilmum alowae leakag -ate at
pressure Pa as specified for preoeraidnalt n the technical
specifications or associated basesaandas specified\for periodic tests in the
operating license or combined hcense, including the technical

specifications in any referenced'd-design certification or manufactured
reactor used at the facility.

L. Ld (percent/24 hours) means the design "= age rate at pressure, Pa, as
specified in the technical specifications or assciated bases.

M. Lt (percent/24 hours) means the maximum allowable leakage rate at
pressure Pt derived from the preoperational test data as specified in
III.A.4.(a)(iii).

N. Lam, Ltm (percent/24 hours) means the total measured containment
leakage rates at pressure Pa and Pt, respectively, obtained from testing the
containment with components and systems in the state as close as practical
to that which would exist under design basis accident conditions (e.g.,
vented, drained, flooded or pressurized).

0. "Acceptance criteria" means the standard against which test results are to
be compared for establishing the functional acceptability of the
containment as a leakage-limiting boundary.
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1II. Leakage Testing Requirements

A program consisting of a schedule for conducting Type A, B, and C tests shall be
developed for leak testing the primary reactor containment and related systems and
components penetrating primary containment pressure boundary.

Upon completion of construction of the primary reactor containment, including
installation of all portions of mechanical, fluid, electrical, and instrumentation systems
penetrating -the primary reactor containment pressure boundary, and prior to any reactor
operating period, preoperational and periodic leakage rate tests, as applicable, shall be
conducted in accordance with the following:

A. Type A test

1. Pretest requirements.

(a) Containment inspection in accordance with V. A. slýIlbe
performed as a prerequisite to the performa1 , f-'.ypA•A
tests. During the period between the iniLiationtc the
containment inspection and the performanIeof th,• . \e
test, no repairs or adjustments shalt/b mhade so that tih
containment can be tested in asqqose to(14t e as is"
condition as practical .aDuring the period between the
completion of one T A estand•t•e\jnitiation of the
containment inspethifortlhesbseqcuennType A test,

repairs or adjustindets shall be made• to components whose
leakage exceeds tla:tpecified in the:t~chnical specificationpratial"'t•ridentificaA6A.
as soon as practcal a ' n. If during a Type A
test, including the supplemiental tsecfed i III.A.3s(b),

potentially excessive leakage -paths are identified which
will interfere with satisfactory completion of the test, or
which result in the Type A test not meeting the acceptance
criteria LII.A.4.(b) or III.A.5.(b), the Type A test shall be
terminated and the leakage through such paths shall be
measured using local leakage testing methods. Repairs
and/or adjustments to equipment shall be made and Type A
test performed. The corrective action taken and the change
in leakage rate determined from the tests and overall
integrated leakage determined from local leak and Type A
tests shall be included in the summary report required by
V.B.

(b) Closure of containment isolation valves for the Type A test
shall be accomplished by normal operation and without any
preliminary exercising or adjustments (e.g., no tightening
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of valve after closure by valve motor). Repairs of
maloperating or leaking valves shall be made as necessary.
Information on any valve closure malfunction or valve
leakage that require corrective action before the test, shall
be included in the summary report required by V.B.

(c) The containment test conditions shall stabilize for a period
of about 4 hours prior to the start of a leakage rate test.

(d) Those portions of the fluid systems that are part of the
reactor coolant pressure boundary and are open directly to
the containment atmosphere under post-accident conditions
and become an extension of the boundary of the
containment shall be opened or vented to the containm'en
atmosphere prior to and during the test. Portions0 ,Xclos/"ý

systems inside containment that penetrate contaifmment,$n <
rupture as a result of a postulated accident shall b;lvened
to the containment atmosphere. All vented systemsSlh.I1be
drained of sodium and other fluids to the exteff71hecessavy
to assure exposure of the system contairnmet solation"\" Q
valves to containment air test pressure an'd(to assuir%, they
will be subjected to the post accidentd iff~rential,/pressure.
Systems that are required to maintain the pla'n in a safe
condition during the test-shall be oRerable in thejixr normal
mode, and need not be .venteidJSystems that are normallyfile wit /7 N,.'\ \~-ccdn
filled with sodium and operating underpost-accident
conditions needo. be vented. However,"e, e containment
isolation valves in t' s½ystems defin\ed in III.A. 1(d) shall be
tested in accordance rwth.ILI.C. The. easured leakage rate
from these tests shall be ihcluded/in the summary report
required by V.B.

2. Conduct of tests. Preoperational leakage rate tests at either reduced
or at peak pressure, shall be conducted at the intervals specified in
III.D.

3. Test Methods.

(a) All Type A tests shall be conducted in accordance with the
provisions of the American National Standards N45.4-
1972, "Leakage Rate Testing of Containment Structures for
Nuclear Reactors," March 16, 1972. In addition to the Total
time and Point-to-Point methods described in that standard,
the Mass Point Method, when used with a test duration of
at least 24 hours, is an acceptable method to use to
calculate leakage rates. A typical description of the Mass
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Point method can be found in the American National
Standard ANSI/ANS 56.8-1987, "Containment System
Leakage Testing Requirements," January 20, 1987.
Incorporation of ANSI N45.4-1972 by reference was
approved by the Director of the Federal Register. Copies of
this standard, as well as ANSI/ANS-56.8-1987,
"Containment System Leakage Testing Requirements"
(dated January 20, 1987) may be obtained from the
American Nuclear Society, 555 North Kensington Avenue,
La Grange Park, IL 60525. A copy of each of these
standards is available for inspection at the NRC Library,
11545 Rockville Pike, Rockville, Maryland 20852-2738.

(b) The accuracy of any Type A test shall be verified N.ya
supplemental test. An acceptable method is descrlbed ýin:"
Appendix C of ANSI N45.4-1972. The supplemerial/ýeýt
method selected shall be conducted for sufficient durati on
to establish accurately the change in leakage rate b•w~r,
the Type A and supplemental test. Results from t1i6,
supplemental test are acceptable provided:he diffirence
between the supplemental test data and the/T~ype A/`t'estdlata
is within 0.25 La (or 0.25 Lt). If resultsare,;not/lithin).-
La (or 0.25 Lt), the reason shall be~d~termined-corrective

action taken, and a successfulsuppl'emental test perforined.

(c) Test leakage rae I be calculated usihr absolute values

corrected for ins tr ent error.

4. Preoperational leakage rate t sts, °

(a) Test pressure

(1) Reduced pressure tests.

(i) An initial test shall be performed at a
pressure Pt, not less than 0.50 Pa to measure
a leakage rate Ltm.

(ii) A second test shall be performed at pressure
Pa to measure a leakage rate Lam.

(iii) The leakage characteristics yielded by
measurements Ltm and Lam shall establish
the maximum allowable test leakage rate Lt
of not more than La (Ltm/Lam). In the event
Ltm/Lam is greater than 0.7, Lt shall be
specified as equal to La (Pt/Pa).
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(2) Peak pressure tests. A test shall be performed at
pressure Pa to measure the leakage rate Lam.

(b) Acceptance criteria

(1) Reduced pressure tests. The leakage rate Ltm shall
be less than 0.75 Lt.

(2) Peak pressure tests. The leakage rate Lam shall be
less than 0.75 La and not greater than Ld.

5. Periodic leakage rate tests

(a) Test pressure.

(1) Reduced pressure tests shall be conducte&dt\Pt;

(2) Peak pressure tests shall be conducte, at "•a

(b) Acceptance criteria

(1) Reduced pressuretests.The leakage rate Ltm shall
be less than, 075 Lt. If local\lea age measurements
are taken dtoeffect repairsn, order to meet the
acceptance \criteria, these •m•asurements shall be
taken at a tes pressure Pt.

(2) Peak pressure tests. T eakage rate Lam shall be
less than 0.75 La. If local leakage measurements are
taken to effect repairs in order to meet the
acceptance criteria, these measurements shall be
taken at a test pressure Pa.

6. Additional requirements.

(a) If any periodic Type A test fails to meet the applicable
acceptance criteria in III.A.5.(b), the test schedule
applicable to subsequent Type A tests will be reviewed and
approved by the Commission.

(b) If two consecutive periodic Type A tests fail to meet the
applicable acceptance criteria in III.A.5(b), notwithstanding
the periodic retest schedule of II.D, a Type A test shall be
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performed at each plant shutdown for refueling or
approximately every 18 months, whichever occurs first,
until two consecutive Type A tests meet the acceptance
criteria in III.A.5(b), after which time the retest schedule
specified in IJI.D may be resumed.

B. Type B tests

I1. Test methods. Acceptable means of performing preoperation and
periodic Type B tests include:

(a) Examination by halide leak-detection method (or by other
equivalent test methods) of a test chamber, pressurized with
nitrogen, or pneumatic fluid specified in the techncal
specifications or associated bases and constructed varro
individual containment penetrations.

(b) Measurement of the rate of pressure loss of the tes r
chamber of the containment penetration presusuri~zed w4ithý
nitrogen, or pneumatic fluid specified ite technical
specifications or associated bases.

(c) Leakage surveillance by means ofea ermanently installed
system with -fsion.- r continuous or intermittent
pressurization of fndvilualo guso containment

K,\groups\ofco
penetrations and meagurement of rate of pressure loss of/ / \~ \' ath
nitrogen, or pneumatic fluid specified inVthe technical
specification or assiocated bases thrlough the leak paths.

2. Test pressure. All preoperatinand periodic Type B tests shall be
performed by local pneumatic pressur zation of the containment
penetrations, either individually or in groups, at a pressure not less
than Pa.

3. Acceptance criteria. (See also Type C tests.)

(a) The combined leakage rate of all penetrations and valves
subject to Type B and C tests shall be less than 0.60 La,
with the exception of the valves specified in III.C.3.

(b) Leakage measurements obtained through component
leakage surveillance systems (e.g., continuous
pressurization of individual containment components) that
maintains a pressure not less than Pa at individual test
chambers of containment penetrations during normal
reactor operation, are acceptable in lieu of Type B tests.
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C. Type C tests
1. Test method. Type C tests shall be performed by local

pressurization. The pressure shall be applied in the same direction
as that when the value would be required to perform its safety
function, unless it can be determined that the results from the tests
for a pressure applied in a different direction will provide
equivalent or more conservative results. The test methods in III.B. 1
may be substituted where appropriate. Each valve to be tested shall
be closed by normal operation and without any preliminary
exercising or adjustments (e.g., no tightening of valve after closure
by valve motor).

2. Test pressure.

(a) Valves, unless pressurized with fluid (e.g., odm
nitrogen) from a seal system, shall be pressurizedi with
nitrogen at a pressure of Pa.

(b) Valves, which are sealed with fluid from a sea systemshall
be pressurized with that fluid to a pressure not/e` 'than
1.10 Pa.

3. Acceptance criterion. The combined \leakage ratejor all
penetrations and valves subjectto--T-ype B and'C'tests shall be less
than 0.60 La. Leakage from ,,ntaimntisolakŽ-'alves that are

sealed with fluid from seal system may be excluded when
determining the combinedýleakage rate: ProVided, That;

(a) Such valves have beend'emonstrated to have fluid leakage
rates that do not exceed thsespecified in the technical

\/",specifications or associated bases, and

(b) The installed isolation valve seal sodium system fluid
inventory is sufficient to assure the sealing function for at
least 30 days at a pressure of 1.10 Pa.

D. Periodic retest schedule

I1. Type A test.

(a) After the preoperational leakage rate tests, a set of three
Type A tests shall be performed, at approximately equal
intervals during each 10-year service period. The third test
of each set shall be conducted when the plant is shutdown
for the 10-year plant inservice inspections.
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(b) Permissible periods for testing. The performance of Type A
tests shall be limited to periods when the plant facility is
non-operational and secured in the shutdown condition
under the administrative control and in accordance with the
safety procedures defined in the license.

2. Type B tests.

(a) Type B tests, except tests for air locks, shall be performed during
reactor shutdown for refueling, or other convenient intervals, but in
no case at intervals greater than 2 years. If opened following a
Type A or B test, containment penetrations subject to Type B
testing shall be Type B tested prior to returning the reactor to an
operating mode requiring containment integrity. FoI( primary,
reactor containment penetrations employing a contnuous, leakage
monitoring system, Type B tests, except for tests of air loclss,Arry,
notwithstanding the test schedule specified under III.D:1, be
performed every other reactor shutdown for refuelin utg- in rýno
case at intervals greater than 3 years.

(b) (i) Air locks shall be tested prior to initial fuel odifing andesat
6-month intervals thereafter at an infernal pressure notiless
than Pa.

(ii) Air locks opened' during periods when containment
integrity is notýrequired by the plant's Technical
Specifications sh lb)e tested at the end, of such periods at
not less than Pa.

(iii) Air locks opened during@ n priods when containment
integrity is required by the plaint's Technical Specifications
shall be tested within 3 days after being opened. For air
lock doors opened more frequently than once every 3 days,
the air lock shall be tested at least once every 3 days during
the period of frequent openings. For air lock doors having
testable seals, testing the seals fulfills the 3-day test
requirements. In the event that the testing for this 3-day
interval cannot be at Pa, the test pressure shall be as stated
in the Technical Specifications. Air lock door seal testing
shall not be substituted for the 6-month test of the entire air
lock at not less than Pa.

(iv) The acceptance criteria for air lock testing shall be stated in
the Technical Specifications.
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3. Type C tests. Type C tests shall be performed during each reactor
shutdown for refueling but in no case at intervals greater than 2
years.

IV. Special Testing Requirements

A. Containment modification. Any major modification, replacement of a
component which is part of the primary reactor containment boundary, or
resealing a seal-welded door, performed after the preoperational leakage
rate test shall be followed by either a Type A, Type B, or Type C test, as
applicable for the area affected by the modification. The measured leakage
from this test shall be included in the summary report required by V.B.
The acceptance criteria of III.A.5(b), III.B.3., or III.C.3., as appropriate,
shall be met. Minor modifications, replacements, or resealing of se~a, l.-
welded doors, performed directly prior to the conduct of a schediledd Type
A test do not require a separate test.

B. Multiple leakage barrier or subatmospheric containments. The primary,
reactor containment barrier of a multiple barrier or sub-Teosphenc
containment shall be subjected to Type A tests to verify, itsle'akage
rate meets the requirements of this appendix. Other struc.ttes ofl aIti6le
barrier or subatmospheric containments shall be subject to ndivitual)tests'
in accordance with the procedures specified in the/technical speifications,
or associated bases.

V. Inspection and Reporting of Tests

A. Containment inspection. A genral inspection of) e accessible interior
and exterior surfaces of the contamffiefht strcturesi.And components shall
be performed prior to any Type A16,i;t\touncover any evidence of
structural deterioration which may affect eitheythe containment structural
integrity or leak-tightness. If there is evidence of structural deterioration,
Type A tests shall not be performed until corrective action is taken in
accordance with repair procedures, non-destructive examinations, and
tests as specified in the applicable code specified in § 56.26 at the
commencement of repair work. Such structural deterioration and
corrective actions taken shall be included in the summary report required
by V.B.

B. Recordkeeping of test results.

I. The preoperational and periodic tests must be documented in a
readily available summary report that will be made available for
inspection, upon request, at the sodium cooled nuclear power plant.
The summary report shall include a schematic arrangement of the
leakage rate measurement system, the instrumentation used, the
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supplemental test method, and the test program selected as
applicable to the preoperational test, and all the subsequent
periodic tests. The report shall contain an analysis and
interpretation of the leakage rate test data for the Type A test
results to the extent necessary to demonstrate the acceptability of
the containment's leakage rate in meeting acceptance criteria.

2. For each periodic test, leakage test results from Type A, B, and C
tests shall be included in the summary report. The summary report
shall contain an analysis and interpretation of the Type A test
results and a summary analysis of periodic Type B and Type C
tests that were performed since the last type A test. Leakage test
results from type A, B, and C tests that failed to meet the
acceptance criteria of III.A.5(b), III.B.3, and III.C.3, respectively,
shall be included in a separate accompanying summary rpeuort that
includes an analysis and interpretation of the test data,(ae. l-a s
squares fit analysis of the test data, the instrumentationWerror
analysis, and the structural conditions of the contaiment,>r,
components, if any, which contributed to the failure in-ii-eting the:
acceptance criteria. Results and analyses of th ~ / i'entai
verification test employed to demonstrate the .valid' Ofthe
leakage rate test measurements shall also be in dlu'e

Option B--Performance-Based Requirements

Table of Contents

I. Introduction.
II. Definitions.
III. Performance-based leakage-test requirements.

A. Type A test.
B. Type B and C tests.

IV. Recordkeeping.
V. Application.

I. Introduction

One of the conditions required of all operating licenses and combined licenses for sodium
cooled power reactors as specified in § 56.86(o) is that primary reactor containments
meet the leakage-rate test requirements in either Option A or B of this appendix. These
test requirements ensure that (a) leakage through these containments or systems and
components penetrating these containments does not exceed allowable leakage rates
specified in the technical specifications; and (b) integrity of the containment structure is
maintained during its service life. Option B of this appendix identifies the performance-
based requirements and criteria for preoperational and subsequent periodic leakage-rate
testing.
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II. Definitions

Performance criteria means the performance standards against which test results are to be
compared for establishing the acceptability of the containment system as a leakage-
limiting boundary.

Containment system means the principal barrier, after the reactor coolant pressure
boundary, to prevent the release of quantities of radioactive material that would have a
significant radiological effect on the health of the public.

Overall integrated leakage rate means the total leakage rate through all tested leakage
paths, including containment welds, valves, fittings, and components that penetrate the
containment system.

La (percent/24 hours) means the maximum allowable leakage rate at pressue.r E 2'sj a
specified in the Technical Specifications.

Pa (psig) means the calculated peak containment internal pressure related td/ihe des igI
basis postulated accidents as specified in the Technical Specifications.

III. Performance-Based Leakage-Test Requirements

A. Type A Test

Type A tests to measure the containment system overall integed ' ea e rate must beyp '/ vera rate• m ust be

conducted under conditions representing design-rbasis postulate€ di, cidens containment
peak pressure. A Type A test must be conducted,,(I after the containment system has
been completed and is ready for operation and (2) ata period i binterval based on the\ X: A" /"'v
historical performance of the overall containment systeM\, asbarrier to fission product
releases to reduce the risk from reactor accidents. A general visual inspection of the
accessible interior and exterior surfaces of the containment system for structural
deterioration which may affect the containment leak-tight integrity must be conducted
prior to each test, and at a periodic interval between tests based on the performance of the
containment system. The leakage rate must not exceed the allowable leakage rate (La)
with margin, as specified in the Technical Specifications. The test results must be
compared with previous results to examine the performance history of the overall
containment system to limit leakage.

B. Type B and C Tests

Type B pneumatic tests to detect and measure local leakage rates across pressure
retaining, leakage-limiting boundaries, and Type C pneumatic tests to measure
containment isolation valve leakage rates, must be conducted (1) prior to initial
criticality, and (2) periodically thereafter at intervals based on the safety significance and
historical performance of each boundary and isolation valve to ensure the integrity of the
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overall containment system as a barrier to fission product release to reduce the risk from
reactor accidents. The performance-based testing program must contain a performance
criterion for Type B and C tests, consideration of leakage-rate limits and factors that are
indicative of or affect performance, when establishing test intervals, evaluations of
performance of containment system components, and comparison to previous test results
to examine the performance history of the overall containment system to limit leakage.
The tests must demonstrate that the sum of the leakage rates at accident pressure of Type
B tests, and pathway leakage rates from Type C tests, is less than the performance
criterion (La) with margin, as specified in the Technical Specification.

IV. Recordkeeping

The results of the preoperational and periodic Type A, B, and C tests must be
documented to show that performance criteria for leakage have been met. M.
comparison to previous results of the performance of the overall containment system and
of individual components within it must be documented to show that the test fterel
established for the containment system and components within it are adequate. These
records must be available for inspection at plant sites.

If the test results exceed the performance criteria (La) as defined in the lant Te00nical
Specifications, those exceedances must be assessed for Emergency Noificatio/nSysem
reporting under §§ 56.182 (b)(1)(ii) and § 56.182 (b)(2)(i), and o a 1icensee Event
Report under § 56.183 (a)(2)(ii).

V. Application

A. Applicability

The requirements in either or both Option B,M IH.'(Tr pe A tes ,and Option B, LII.B
for Type B and C tests, may be adopted on a voluntaýrbas-""y an operating sodium
cooled nuclear power reactor licensee as specified in § -56i86 in substitution of the
requirements for those tests contained in Option A of this\ appendix. If the requirements
for tests in Option B, ILI.A or Option B, III.B are implemented, the recordkeeping
requirements in Option B, IV for these tests must be substituted for the reporting
requirements of these tests contained in Option A of this appendix.

B. Implementation

1. Specific exemptions to Option A of this appendix that have been
formally approved by the AEC or NRC, according to 10 CFR
56.32, are still applicable to Option B of this appendix if necessary,
unless specifically revoked by the NRC.

2. A licensee or applicant for an operating license under this part or a
combined license may adopt Option B, or parts thereof, as
specified in Section V.A of this appendix, by submitting its
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implementation plan and request for revision to technical
specifications (see paragraph B.3 of this section) to the Director,
Office of Nuclear Reactor Regulation or Director, Office of New
Reactors, as appropriate.

3. The regulatory guide or other implementation document used by a
licensee or applicant for an operating license or a combined license
to develop a performance-based leakage-testing program must be
included, by general reference, in the plant technical specifications.
The submittal for technical specification revisions must contain
justification, including supporting analyses, if the licensee chooses
to deviate from methods approved by the Commission and
endorsed in a regulatory guide.

4. The detailed licensee programs for conducting testini u under,
Option B must be available at the plant site for NRC inspencot'j
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Appendix K to Part 56 -- RHR System Evaluation Models

I. Required and Acceptable Features of the Evaluation Models

A. Sources of heat during a postulated accident.

1. The Initial Stored Energy in the Fuel. The steady-state temperature
distribution and stored energy in the fuel before the hypothetical
accident shall be calculated for the bum-up that yields the highest
calculated cladding temperature (or, optionally, the highest
calculated stored energy.) To accomplish this, the thermal
conductivity of the metallic fuel (including uranium and minor
actinides) shall be evaluated as a function of bum-up and
temperature, taking into consideration differences in nitial densityl..
and the thermal conductance of the sodium bond between the>
metallic fuel (including uranium and minor actinides)y ind•&i•ie`• ,
cladding shall be evaluated as a function of the bum-up, talingfmto
consideration fuel densification and expansion, the composiin,
and pressure of the gases within the fuel rod, and claddi'ereep.

2. Fission Heat. Fission heat shall be calculated using reaq hJit'yand
reactor kinetics. Shutdown reactivities resultinfiom timperatures
and voids shall be given their minimum plausible valu-,sr l n ding
allowance for uncertainties, for-the N . /

sti' d i sCibution
shapes and peaking factors catedto did above. Control
assembly trip and insertion may be assu'ed if h~ are calculated
to occur. .V

3. Decay of Transuranics. Th&leat fromee radioactive decay of
transuranics, including neptumiumih utonium, americium, and
curium, generated during operation•, aswell as isotopes of uranium,
shall be calculated in accordance with fuel cycle calculations and
known radioactive properties. The transuranic decay heat chosen
shall be that appropriate for the time in the fuel cycle that yields
the highest calculated fuel temperature during a postulated
accident.

4. Fission Product Decay. The heat generation rates from radioactive
decay of fission products shall be assumed to be equal to 1.2 times
the values for infinite operating time in the ANS Standard The
fraction of the locally generated gamma energy that is deposited in
the fuel (including the cladding) may be different from 1.0; the
value used shall be justified by a suitable calculation.

5. Reactor Internals Heat Transfer. Heat transfer from piping, vessel
walls, and non-fuel internal hardware shall be taken into account.
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6. Primary-to-Intermediate Heat Transfer and Intermediate-to-
Secondary Heat Transfer. Heat transferred between primary and
intermediate systems and the intermediate and secondary systems
through heat exchangers and steam generators shall be taken into
account.

B. Swelling and Rupture of the Cladding and Fuel Rod Thermal Parameters

Each evaluation model shall include a provision for predicting cladding
swelling and rupture from consideration of the axial temperature
distribution of the cladding and from the difference in pressure between
the inside and outside of the cladding, both as functions of time. To be
acceptable the swelling and rupture calculations shall be basedon/
applicable data in such a way that the degree of swelling and onfiderce'oF;
rupture are not underestimated. The degree of swelling and ruptieshlIl.
be taken into account in calculations of sodium bond conductance .aand
cladding.

The calculations of fuel and cladding temperatures as a fnion of time
shall use values for sodium bond conductance and (other1 fherinal
parameters as functions of temperature and othl, applicable li•e-/.dependent variables. The sodium bond. conductance/ hall. b, c[••, varie in

accordance with changes in gap dimensions and any other-,applicable
variables.

II. Required Documentation

1. a. A description of each~ aluation Mo el shall be furnished.
The description shall be1 ufficienl'y complete to permit
technical review of the analjtcal approach including the
equations used, their approximations in difference form, the
assumptions made, and the values of all parameters or the
procedure for their selection, as for example, in accordance
with a specified physical law or empirical correlation.

b. A complete listing of each computer program, in the same
form as used in the evaluation model, must be furnished to
the Nuclear Regulatory Commission upon request.

2. For each computer program, solution convergence shall be
demonstrated by studies of system modeling or noding and
calculational time steps.

3. Appropriate sensitivity studies shall be performed for each
evaluation model, to evaluate the effect on the calculated results of
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variations in noding, phenomena assumed in the calculation to
predominate, including pump operation or locking, and values of
parameters over their applicable ranges. For items to which results
are shown to be sensitive, the choices made shall be justified.

4. To the extent practicable, predictions of the evaluation model, or
portions thereof, shall be compared with applicable experimental
information.

5. General Standards for Acceptability--Elements of evaluation
models reviewed will include technical adequacy of the
calculational methods, including: For models covered by §
56.58(a)(1)(ii), compliance with required features of section I of
this Appendix K; and, for models covered by § 56.58(4a)(1i,_
assurance of a high level of probability that the perfoyfiac'noe
criteria of § 56.58(b) would not be exceeded.
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Appendix L to Part 56-Standardization of Sodium Cooled Nuclear Power Plant
Designs: Combined Licenses To Construct and Operate Sodium Cooled Nuclear
Power Reactors of Identical Design at Multiple Sites

The Commission's regulations in part 2 of this chapter specifically provide for the
holding of hearings on particular issues separately from other issues involved in hearings
in licensing proceedings, and for the consolidation of adjudicatory proceedings and of the
presentations of parties in adjudicatory proceedings such as licensing proceedings (§§
2.316 and 2.317 of this chapter). This appendix sets out the particular requirements and
provisions applicable to situations in which applications for combined licenses under
subpart H of this part are filed by one or more applicants for licenses to construct and
operate sodium cooled nuclear power reactors of identical design ("common design") to
be located at multiple sites.

1. Except as otherwise specified in this appendix or as the context otherwise indic•s, he
provisions of subpart H of this part and subpart D of part 2 of this chapterap_,ýio'
combined license applications subject to this appendix.

2. Each combined license application submitted pursuant to this appendiK-7must be
submitted as specified in § 56.144 and 10 CFR 2.101. Each application meifsltae~htat the'
applicant wishes to have the application considered under 10 CFR part(56, apo<ondik'N
and must list each of the applications to be treated together under thi,:appendixk/,/

3. Each application must include the information required by6• 5.145, 56A and
56.148(a), provided however, that the applit d i , a

if applicable, reference a standard design certification under subprt E of this part, or the
use of a reactor manufactured under subparkj<s f this part. Te\ final•safety analysis
report for each application must either incorporate By reference orinclude the final safety
analysis of the common design, including, if applicable, the finalsafety analysis report
for the referenced design certification or the manufacurreat

4. Each combined license application submitted pursuant this appendix must contain
an environmental report as required by § 56.148(b), and which complies with the
applicable provisions of 10 CFR part 51, provided, however, that the application may
incorporate by reference a single environmental report on the environmental impacts of
the common design.

5. Upon a determination that each application is acceptable for docketing under 10 CFR
2.101, each application will be docketed and a notice of docketing for each application
will be published in the Federal Register, in accordance with 10 CFR 2.104, provided,
however, that the notice must state that the application will be processed under the
provisions of 10 CFR part 56, appendix N, and subpart D of part 2 of this chapter. As the

'If the design for the power reactor(s) proposed in a particular application is not identical to the others, that
application may not be processed under this appendix and subpart D of part 2 of this chapter.
2 As used in this appendix, the design of a sodium cooled nuclear power reactor included in a single referenced

safety analysis report means the design of those structures, systems, and components important to radiological
health and safety and the common defense and security.
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discretion of the Commission, a single notice of docketing for multiple applications may
be published in the Federal Register.

6. The NRC staff shall prepare draft and final environmental impact statements for each
of the applications under part 51 of this chapter. Scoping under 10 CFR 51.28 and 51.29
for each of the combined license applications may be conducted simultaneously and joint
scoping may be conducted with respect to the environmental issues relevant to the
common design. If the applications reference a standard design certification, then the
environmental impact statement for each of the applications must incorporate by
reference the design certification environmental assessment. If the applications do not
reference a standard design certification, then the NRC staff shall prepare draft and final
supplemental environmental impact statements, which address severe accident mitigation
design alternatives for the common design, which must be incorporated by reference into
the environmental impact statement prepared for each application. Scoping under 1.,0 R]
51.28 and 51.29 for the supplemental environmental impact statement may be c~n~ucy d
simultaneously, and may be part of the scoping for each of the combined. licedse
applications.

7. The ACRS shall report on each of the applications as required by § 56.154-.Eac-h report
must be limited to those safety matters for each application, which are notr6evant the

common design. In addition, the ACRS shall separately report on t81sa aet y•ofthe
common design, provided, however, that the report need not addiess the/sa'fety )o-f.
referenced standard design certification or reactor manufactured/-uider subpt G •othispart.

8. The Commission shall designate a presiding officer to co ndu,,t thOproceeding with
respect to the health and safety, common deferdgeand security, d 'environentaI matters
relating to the common design. The hearing wil1ibgoverned byt lbl provisions
of subparts A, C, G, L, N, and 0 of part 2 of tlschapter relating to applications for
combined licenses. The presiding officer shall issue •>\pgt/initial decision on the
common design.
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Appendix M to Part 56--Standardization of Design; Manufacture of Sodium Cooled
Nuclear Power Reactors; Construction and Operation of Sodium Cooled Nuclear
Power Reactors Manufactured Pursuant to Commission License

Section 101 of the Atomic Energy Act of 1954, as amended, and § 56.55 of this chapter
require a Commission license to transfer or receive in interstate commerce, manufacture,
produce, transfer, acquire, possess, use, import, or export any sodium cooled nuclear
power plant. Under the Atomic Energy Act, a license may be sought and issued
authorizing the manufacture of plants but not their construction and installation at the
sites on which the plants are to be operated. Prior to the "commencement of
construction", as defined in § 56.55(c) of this part, of a plant (manufactured pursuant to
such a Commission license) on the site at which it is to operate--that is preparation of the
site and installation of the plant --a combined license that, among other things, reflects
approval of the site on which the plant is to be operated, must be issued by[t•he A
Commission. This appendix sets out the particular requirements and provisions-ý,
applicable to such situations where sodium cooled nuclear power reacto'rstoýbe t
manufactured pursuant to a Commission license and subsequently installed aŽtheite
pursuant to a Commission construction permit, are of the type described in § 5.149•f
this part. It thus codifies one approach to the standardization of sodium c9oo1'... nuci.
power reactors.

1. Except as otherwise specified in this appendix or as the context oth jse nwtes 'the
provisions in part 56 applicable to combined licenses, includgi`•he requirem , §
56.154 of this chapter for review of the application-bythe Advisory Commite(e on
Reactor Safeguards and the holding of a public hearing, appiyn context, with respect toen.ronneta proe\on af\.teomo
matters of radiological health and safety, en•,jr"onm.ent p in,,ad the common
defense and security, to licenses pursuant to this appendix N\ji rna fcture sodium
cooled nuclear power reactors (manufacturing libenses) to be) operated at sites not
identified in the license application.

2. An application for a manufacturing license pursuant- 0t'this appendix M must be
submitted, as specified in § 56.4 of this chapter and meet all the requirements of §§
56.57(a) (1)-(9) and 56.21 (a) and (b) of this chapter except that the preliminary safety
analysis report shall be designated as a "design report" and any required information or
analyses relating to site matters shall be predicated on postulated site parameters which
must be specified in the application. The application must also include information
pertaining to design features of the proposed reactor(s) that affect plans for coping with
emergencies in the operation of the reactor(s).

3. An applicant for a manufacturing license pursuant to this appendix M shall submit with
his application an environmental report as required of applicants for construction permits
in accordance with subpart A of part 51 of this chapter, provided, however, that such
report shall be directed at the manufacture of the reactor(s) at the manufacturing site; and,
in general terms, at the construction and operation of the reactor(s) at a hypothetical site
or sites having characteristics that fall within the postulated site parameters. The related
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draft and final environmental impact statement prepared by the Commission's regulatory
staff will be similarly directed.

4. (a) Sections 56.55 (b) and (c), 56.10(b), 56.52, 56.19(d), 56.57(a)(10), 56.21(c), 56.65
(a) and (c), 56.23(a), 56.24, 56.25(d), 56.89 and appendix J of this part do not apply to
manufacturing licenses. Appendices E and H of this part apply to manufacturing licenses
only to the extent that the requirements of these appendices involve plant design features.

(b) The financial information submitted pursuant to § 56.20(f) and appendix C of this part
shall be directed at a demonstration of the financial qualifications of the applicant for the
manufacturing license to carry out the manufacturing activity for which the license is
sought.

5. The Commission may issue a license to manufacture one or more sodium/,co 'ed
nuclear power reactors to be operated at sites not identified in the license appl catio if
the Commission finds that:

(a) The applicant has described the proposed design of and the site parameters pos'ulated
for the reactor(s), including, but not limited to, the principal architectural and engineerig
criteria for the design, and has identified the major features of componets icor orated
therein for the protection of the health and safety of the public.

(b) Such further technical or design information as may be reqpfred to Cojinle the
design report and which can reasonably be left for later-consideratiop", will bsuspplried in
a supplement to the design report.

(c) Safety features or components, if any, whi'ýh quire researc'.:and development have
been described by the applicant and the apýi ant has identified, and there will be
conducted a research and development program ,•iasonably designed to resolve any
safety questions associated with such features of components; and

(d) On the basis of the foregoing, there is reasonable assurance that (i) such safety
questions will be satisfactorily resolved before any of the proposed sodium cooled
nuclear power reactor(s) are removed from the manufacturing site and (ii) taking into
consideration the site criteria contained in part 100 of this chapter, the proposed reactor(s)
can be constructed and operated at sites having characteristics that fall within the site
parameters postulated for the design of the reactor(s) without undue risk to the health and
safety of the public.

(e) The applicant is technically and financially qualified to design and manufacture the
proposed sodium cooled nuclear power reactor(s).

(f) The issuance of a license to the applicant will not be inimical to the common defense
and security or to the health and safety of the public.
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(g) On the basis of the evaluations and analyses of the environmental effects of the
proposed action required by subpart A of part 51 of this chapter and paragraph 3 of this
appendix, the action called for is the issuance of the license.

Note: When an applicant has supplied initially all of the technical information required to
complete the application, including the final design of the reactor(s), the findings required
for the issuance of the license will be appropriately modified to reflect that fact.

6. Each manufacturing license issued pursuant to this appendix will specify the number of
sodium cooled nuclear power reactors authorized to be manufactured and the latest date
for the completion of the manufacture of all such reactors. Upon good cause shown, the
Commission will extend such completion date for a reasonable period of time.

7. The holder of a manufacturing license issued pursuant to this appendix M shallsulb-t
to the Commission the final design of the sodium cooled nuclear power/e 's
covered by the license as soon as such design has been completed. Such submittalgl all
be in the form of an application for amendment of the manufacturing license.

8. The prohibition in § 56.55(c) of this chapter against commencement of costruction of
a sodium cooled nuclear power plant prior to issuance of a combined lice`%ise apples to
the transport of a sodium cooled nuclear power reactor(s) manufactured•ursuaiif tO"tbhtis
appendix from ,the manufacturing facility to the site at which tHe reactor(s) willbe
installed and operated. In addition, such sodium cooled nuclear por reacti(r) shall/not
be removed from the manufacturing site until the final-design o'ft reactor(s)j-ia-esbeen
approved by the Commission in accordance with par._agraphQ7,', :e

9. An combined license application in order to construct a sodium coole nuclear power
reactor(s) which is the subject of an applicatiA -•a, .\ manufactug license pursuant to
this appendix M need not contain such informatioriho'<,analyses>a'have previously been
submitted to the Commission in connection with the applicatio-n for a manufacturing
license, but shall by §§ 56.57(a) and 56.21 of thijsi s.sufficient information to
demonstrate that the site on which the reactor(s) is to 'be operated falls within the
postulated site parameters specified in the relevant manufacturing license application.

10. The Commission may issue a combined license to construct a sodium cooled nuclear
power reactor(s) which is the subject of an application for a manufacturing license
pursuant to this appendix M if the Commission (a) finds that the site on which the reactor
is to be operated falls within the postulated site parameters specified in the relevant
application for a manufacturing license and (b) makes the findings otherwise required by
part 56. In no event will a combined license be issued until the relevant manufacturing
license has been issued.

11. An operating license for a sodium cooled nuclear power reactor(s) that has been
manufactured under a Commission license issued pursuant to this appendix M may be
issued by the Commission pursuant to § 56.87 and subpart A of part 51 of this chapter
except that the Commission shall find, pursuant to § 56.87(a)(1), that construction of the

B-91



reactor(s) has been substantially completed in conformity with both the manufacturing
license and the combined license and the applications therefore, as amended, and the
provisions of the Act, and the rules and regulations of the Commission. Notwithstanding
the other provisions of this paragraph, no application for a combined license for a sodium
cooled nuclear power reactor(s) that has been manufactured under a Commission license
issued pursuant to this appendix M will be docketed until the application for an
amendment to the relevant manufacturing license required by paragraph 7 has been
docketed.

12. In making the findings required by this part for the issuance of a combined license for
a sodium cooled nuclear power reactor(s) that has been manufactured under a
Commission license issued pursuant to this appendix, or an amendment to such a
manufacturing license or combined license, the Commission will treat as resolved those
matters which have been resolved at an earlier stage of the licensing process, unless there
exists significant new information that substantially affects the conclusion(s) reacfied'atf
the earlier stage or other good cause.
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Appendix 0 to Part 56--Standardization of Design: Staff Review of Standard
Designs

This appendix sets out procedures for the filing, staff review and referral to the Advisory
Committee on Reactor Safeguards of standard designs for a sodium cooled nuclear power
reactor of the type described in § 56.149 of this chapter or major portions thereof.

1. Any person may submit a proposed preliminary or final standard design for a sodium
cooled nuclear power reactor of the type described in § 56.149 to the regulatory staff for
its review. Such a submittal may consist of either the preliminary or final design for the
entire reactor plant or the preliminary or final design of major portions thereof.

2. The submittal for review of the standard design must be made in the same manner as
provided in §§ 56.4 and 56.19 for license applications.

3. The submittal for review of the standard design shall include the information ;\o• ;•/. e
in §§ 56.20 (a) through (d) of this chapter and the applicable technical information
required by §§ 56.57 (a) and 56.76(a), as appropriate, and -O 56.34a of this chapter (other
than that required by §§ 56.57(a) (6) and (10), 56.76(a)(1), (6) (i), (ii), (i>),-_and•{v) ahnd,
56.76(b) (7) and (8)). The submittal shall also include a description- la-analysiand
evaluation of the interfaces between the submitted design and the bala of tlhgk fihm
cooled nuclear power plant. With respect to the requirements of §0§56&.7(aý) of i>I I
chapter, the submittal for review of a standard design shall inciu(tu( the site, panters
postulated for the design, and an analysis and evaluationiof thŽ'design in terms, 4 such
postulated site parameters. The information submitted-pursuant to § '"56.57(a)(7) of this
chapter, shall be limited to the quality assurance progtra th des
procurement and fabrication of the structures, stems and compnents fapn which design
review has been requested and the information s -bmitted pursuanslto § 56.57(a)(9) of this
chapter shall be limited to the qualifications of the .t6rson submitting the standard design
to design the reactor or major portion thereof. Thd esubiginal shall also include
information pertaining to design features that affect pla cob""*ping with emergencies in
the operation of the reactor or major portion thereof.

4. Once the regulatory staff has initiated a technical review of a submittal under this
appendix, the submittal will be referred to the Advisory Committee on Reactor
Safeguards (ACRS) for a review and report.

5. Upon completion of their review of a submittal under this appendix, the NRC
regulatory staff shall publish in the Federal Register a determination as to whether or not
the preliminary or final design is acceptable, subject to such conditions as may be
appropriate, and make available at the NRC Web site, hq'P.i/1www. nrc. ~ov, an analysis of
the design in the form of a report. An approved design shall be utilized by and relied
upon by the regulatory staff and the ACRS in their review of any individual plant license
application which incorporates by reference a design approved in accordance with this
paragraph unless there exists significant new inform-ation which substantially affects the
earlier determination or other good cause.
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6. The determination and report by the regulatory staff shall not constitute a commitment
to issue a permit or license, or in any way affect the authority of the Commission, Atomic
Safety and Licensing Board Panel, and other presiding officers in any proceeding under
part 2 of this chapter.

7. Information requests to the approval holder regarding an approved design shall be
evaluated prior to issuance to ensure that the burden to be imposed on respondents is
justified in view of the potential safety significance of the issue to be addressed in the
requested information. Each such evaluation performed by the NRC staff shall be in
accordance with 10 CFR 56.86(f) and shall be approved by the Executive Director for
Operations or his or her designee prior to issuance of the request.
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Appendix Q to Part 56--Pre-Application Early Review of Site Suitability Issues

This appendix sets out procedures for the filing, Staff review, and referral to the Advisory
Committee on Reactor Safeguards of requests for early review of one or more site
suitability issues relating to the construction and operation of certain sodium cooled
nuclear separately from and prior to the submittal of applications for construction permits
for the facilities. The appendix also sets out procedures for the preparation and issuance
of Staff Site Reports and for their incorporation by reference in applications for the
construction and operation of certain sodium cooled nuclear prototypes or power plants.
The sodium cooled nuclear prototypes and prototypes are those which are subject to §
51.20(b) of this chapter and are of the type specified in § 56.73 or 56.149, respectively.
This appendix does not apply to proceedings conducted pursuant to Subpart F of Part 2 of
this chapter.

1. Any person may submit information regarding one or more site ifblk"
issues to the Commission's Staff for its review separately from a PU__ ]

an application for a construction permit for a prototype facili•f or a
combined license for a sodium cooled nuclear power plant. h a
submittal shall be accompanied by any fee required by Partl7O of this
chapter and shall consist of the portion of the informatio•n•req"ir'ed of
applicants for construction permits by §§ 56.20(a)-(c) and'(e) oyr&,•ihed
licenses by 56.154, and, insofar as it relates too`the issue(s) of) site
suitability for which early review is sought, b.§§ 56.57aa)1) and
56.19(f), except that information with respect to operation of the faci ity at
the projected initial power level need*t-be-su-plied,.@:

2. The submittal for early review of site suitability issue(s) must be made in
the same manner and in the sam>enumber of copies as provided in §§ 56.4and 56.19 for license applications:., submittal/mVist include sufficient

applern icgations. kfpost
information concerning a range of poslii1ated fadht'y design and operation
parameters to enable the Staff to perf te/requested review of site
suitability issues. The submittal must contain '-suggested conclusions on the
issues of site suitability submitted for review and must be accompanied by
a statement of the bases or the reasons for those conclusions. The
submittal must also list, to the extent possible, any long-range objectives
for ultimate development of the site, state whether any site selection
process was used in preparing the submittal, describe any site selection
process used, and explain what consideration, if any, was given to
alternative sites.

3. The Staff shall publish a notice of docketing of the submittal in the
Federal Register, and shall send a copy of the notice of docketing to the
Governor or other appropriate official of the State in which the site is
located. This notice shall identify the location of the site, briefly describe
the site suitability issue(s) under review, and invite comments from
Federal, State, and local agencies and interested persons within 120 days
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of publication or such other time as may be specified, for consideration by
the staff in connection with the initiation or outcome of the review and, if
appropriate by the ACRS, in connection with the outcome of their review.
The person requesting review shall serve a copy of the submittal on the
Governor or other appropriate official of the State in which the site is
located, and on the chief executive of the municipality in which the site is
located or, if the site is not located in a municipality, on the chief
executive of the county. The portion of the submittal containing
information required of applicants for construction permits by § § 56.20(a)-
(c) and (e) or combined licenses by 56.154, and 56.57(a)(1) will be
referred to the Advisory Committee on Reactor Safeguards (ACRS) for a
review and report. There will be no referral to the ACRS unless early
review of the site safety issues under § 56.57(a)(1) is requested.

4. Upon completion of review by the NRC staff and, if appropriak2 Qy -,,
ACRS, of a submittal under this appendix, the NRC staff shallF ,a",r. a
Staff Site Report which shall identify the location of the site, state tl ite
suitability issues reviewed, explain the nature and scope of the lreew'
state the conclusions of the staff regarding the issues review-d_ -staele.
the reasons for those conclusions. Upon issuance of an/N RC Staff Site,
Report, the NRC staff shall publish a notice of the avail " iH of</(theort
in the Federal Register and shall make the report,aailbie Volhe NRC'
Web site, http.//www. nrc.gov. The NRC staff shall,.Il" send 6 f!
report to the Governor or other appropriate-offical10< the StditQ -Which
the site is located, and to the chief executiv-e'f..the municipality in which
the site is located or, if the site is notxlicated in ta municipa ity thechief'1** , tolocatedie

executive of the county.

5. Any Staff Site Report prepared and\issued in accordance with this
appendix may be incorporated by r'ference/'$.s appropriate, in an
application for a construction permit ft)r' sodium cooled nuclear
prototypes or power plants which is subject-to § 51.20(b) of this chapter
and is of the type specified in § 56.73 or 56.149, respectively. The
conclusions of the Staff Site Report will be reexamined by the staff where
five years or more have elapsed between the issuance of the Staff Site
Report and its incorporation by reference in a construction permit
application.

6. Issuance of a Staff Site Report shall not constitute a commitment to issue a
permit or license, to permit on-site work under § 56.55(e), or in any way
affect the authority of the Commission, Atomic Safety and Licensing
Appeal Panel, Atomic Safety and Licensing Board, and other presiding
officers in any proceeding under Subpart F and/or G of Part 2 of this
chapter.
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7. The staff will not conduct more than one review of site suitability issues
with regard to a particular site prior to the full construction permit or
combined license review required by Subpart A of Part 51 of this chapter.
The staff may decline to prepare and issue a Staff Site Report in response
to a submittal under this appendix where it appears that, (a) in cases where
no review of the relative merits of the submitted site and alternative sites
under Subpart A of Part 51 of this chapter is requested, there is a
reasonable likelihood that further Staff review would identify one or more
preferable alternative sites and the Staff review of one or more site
suitability issues would lead to an irreversible and irretrievable
commitment of resources prior to the submittal of the analysis of
alternative sites in the Environmental Report that would prejudice the later
review and decision on alternative sites under Subpart F and/or G of Part 2
and Subpart A of Part 51 of this chapter; or (b) in cases wherein he
judgment of the Staff, early review of any site suitability issue, or'issues
would not be in the public interest, considering (1) the degreeNO
likelihood that any early findings on those issues would reta~iin their
validity in later reviews, (2) the objections, if any, of cognizant. tate,
local government agencies to the conduct of an early reyiewoni those
issues, and (3) the possible effect on the public interest ofhanaearly,
if not necessarily conclusive, resolution of those issues. •
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Appendix S to Part 56--Earthquake Engineering Criteria for Sodium Cooled
Nuclear Prototypes or Power Plants

General Information

This appendix applies to applicants for a construction permit or operating license for a sodium
cooled nuclear prototype, or a design certification, combined license, design approval, or
manufacturing license for a sodium cooled nuclear power plant.

1. Introduction

(a) Each applicant for a construction permit, operating license, design certification,
combined license, design approval, or manufacturing license is required by §§
56.57(a)(12), 56.76(a)(10), 56.105, 56.147, 56.120, or 56.130, and General
Design Criterion 2 of appendix A to this part, to design sodium coolednucar
power plant structures, systems, and components important to safety tqo /(tsta
the effects of natural phenomena, such as earthquakes, without loss ofcap(abity
to perform their safety functions. Also, as specified in § 56.86(ff), sodiurc' ded
nuclear power plants that have implemented the earthquake engineering,.cqena
described herein must shut down if the criteria in paragraph IV(a)(.3)oft'ij'
appendix are exceeded. 

ýI-

(b) These criteria implement General Design Criterion 2 ins re it rO

structures, systems, and components important to safety t•istao/d he
of earthquakes.

11. Scope

The evaluations described in this appendix are witin the scope of ine gatios permitted by §
56.55(c)(1).

III. Definitions

As used in these criteria:

Combined license means a combined construction permit and operating license with conditions
for a sodium cooled nuclear power plant.

Design Approval means an NRC staff approval, issued under subpart F, of a final standard design
for a sodium cooled nuclear power reactor of the type described in 10 CFR 56.22.

Design Certification means a Commission approval, issued under subpart E, of a standard design
for a sodium cooled nuclear power plant.

Manufacturing license means a license, issued under subpart G of part 57 of this chapter,
authorizing the manufacture of sodium cooled nuclear power reactors but not their installation
into facilities located at the sites on which the facilities are to be operated.

Operating basis earthquake ground motion (OBE) is the vibratory ground motion for which those
features of the sodium cooled nuclear prototype or power plant necessary for continued operation
without undue risk to the health and safety of the public will remain functional. The operating
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basis earthquake ground motion is only associated with plant shutdown and inspection unless
specifically selected by the applicant as a design input.

Response spectrum is a plot of the maximum responses (acceleration, velocity, or displacement)
of idealized single-degree-of-freedom oscillators as a function of the natural frequencies of the
oscillators for a given damping value. The response spectrum is calculated for a specified
vibratory motion input at the oscillators' supports.

Sqfe-shutdown earthquake ground motion (SSE) is the vibratory ground motion for which certain
structures, systems, and components must be designed to remain functional.

Structures, systems, and components required to withstand the effects of the safe-shutdown

earthquake ground motion or surface deformation are those necessary to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe(shutdo
condition; or

(3) The capability to prevent or mitigate the consequences of accidents that co 1,
result in potential offsite exposures comparable to the guideline exp-Qsures of
56.57(a)(1).

Surface deformation is distortion of geologic strata at or near the ground siface'by the proesses

of folding or faulting as a result of various earth forces. Tectonic\( surface defLration is
associated with earthquake processes.

IV. Application To Engineering Design

The following are pursuant to the seismic and geologic design basis requirements of § 100.23 of
this chapter:

(a) Vibratory Ground Motion.

(1) Safe Shutdown Earthquake Ground Motion.

(i) The Safe Shutdown Earthquake Ground Motion must be
characterized by free-field ground motion response spectra at the
free ground surface. In view of the limited data available on
vibratory ground motions of strong earthquakes, it usually will
be appropriate that the design response spectra be smoothed
spectra. The horizontal component of the Safe Shutdown
Earthquake Ground Motion in the free-field at the foundation
level of the structures must be an appropriate response spectrum
with a peak ground acceleration of at least 0.1 g.

(ii) The sodium cooled nuclear power plant must be designed so
that, if the Safe Shutdown Earthquake Ground Motion occurs,
certain structures, systems, and components will remain
functional and within applicable stress, strain, and deformation
limits. In addition to seismic loads, applicable concurrent normal
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operating, functional, and accident-induced loads must be taken
into account in the design of these safety-related structures,
systems, and components. The design of the sodium cooled
nuclear power plant must also take into account the possible
effects of the Safe Shutdown Earthquake Ground Motion on the
facility foundations by ground disruption, such as fissuring,
lateral spreads, differential settlement, liquefaction, and
landsliding, as required in § 100.23 of this chapter.

(iii) The required safety functions of structures, systems, and
components must be assured during and after the vibratory
ground motion associated with the Safe Shutdown Earthquake
Ground Motion through design, testing, or qualification methods.

(iv) The evaluation must take into account soil-structure interaction
effects and the expected duration of vibratory mot-i, . "It is
permissible to design for strain limits in excess of yield strain i.
some of these safety-related structures, systems, and com~ponts
during the Safe Shutdown Earthquake Ground Motion andndW
the postulated concurrent loads, provided the necessar safety
functions are maintained.

(2) Operating Basis Earthquake Ground Motion.

(i) The Operating Basis Earthquake GiD.n Motion mIust be

characterized by response spectra. Th Value of t, eranng
Basis Earthquake Groui& i muls xbe set to one of the
following choices: \ th....rating

(A) One-third' uj Aless of the Sa -Shutdown Earthquake
Ground Mdton\ design response spectra. The
requirements associated wifh this Operating Basis
Earthquake Groun Mbtion it Paragraph (a)(2)(i)(B)(I)
can be satisfied without the applicant performing explicit
response or design analyses, or

(B) A value greater than one-third of the Safe Shutdown
Earthquake Ground Motion design response spectra.
Analysis and design must be performed to demonstrate
that the requirements associated with this Operating
Basis Earthquake Ground Motion in Paragraph
(a)(2)(i)(B)(I) are satisfied. The design must take into
account soil-structure interaction effects and the duration
of vibratory ground motion.

(C) When subjected to the effects of the Operating Basis
Earthquake Ground Motion in combination with normal
operating loads, all structures, systems, and components
of the sodium cooled nuclear power plant necessary for
continued operation without undue risk to the health and
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safety of the public must remain functional and within
applicable stress, strain, and deformation limits.

(3) Required Plant Shutdown. If vibratory ground motion exceeding that of
the Operating Basis Earthquake Ground Motion or if significant plant
damage occurs, the licensee must shut down the sodium cooled nuclear
power plant. If systems, structures, or components necessary for the safe
shutdown of the sodium cooled nuclear power plant are not available
after the occurrence of the Operating Basis Earthquake Ground Motion,
the licensee must consult with the Commission and must propose a plan
for the timely, safe shutdown of the sodium cooled nuclear power plant.
Prior to resuming operations, the licensee must demonstrate to the
Commission that no functional damage has occurred to those features
necessary for continued operation without undue risk to the health and
safety of the public and the licensing basis is maintained.

(4) Required Seismic Instrumentation. Suitable instrumentationI' 4 k .
provided so that the seismic response of sodium cooled nuclear power
plant features important to safety can be evaluated promptlyf nan
earthquake.

(b) Surface Deformation. The potential for surface deformation ýU< ,inoi
account in the design of the sodium cooled nuclear power plant b ntypoviding

reasonable assurance that in the event of deformation, certain stiuctdrs, systens
and components will remain functional. In addition d surface'Afpnaltion
induced loads, the design of safety features must takeialoads

and applicable concurrent functional and,,'cident indce , The design
provisions for surface deformation mustýbe based on ýits postulated occurrence in
any direction and azimuth and urider any part of\tiw\sodi'u'1m ooled nuclear
power plant, unless evidence indib-ates this assumption 's not appropriate, and
must take into account the estimated'a'te at which the s'irface deformation may
occur. -

(c) Seismically Induced Floods and Water Waves •a•iOther Design Conditions.
Seismically induced floods and water waves from either locally or distantly
generated seismic activity and other design conditions determined pursuant to §
100.23 of this chapter must be taken into account in the design of the sodium
cooled nuclear power plant so as to prevent undue risk to the health and safety of
the public.
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Subpart A - General Application Requirements

§ 56.15 Scope of subpart

This subpart sets out the requirements and procedures applicable to Commission issuance
of any construction permit or operating license for a sodium cooled nuclear prototype
facility, any combined license, standard design certification, standard design approval, or
manufacturing license for any sodium cooled nuclear power plant, or any early site
permit for either a prototype facility or power plant.

§ 56. 16 Relationship to other subparts

This subpart applies when any person who may apply for a construction permit, operating
license, manufacturing license, standard design certification, standard design appr~ova, or
combined license under this part.

§ 56.17 Ineligibility of certain applicants

Any person who is a citizen, national, or agent of a foreign country, or any corporatioln
or other entity which the Commission knows or has reason to beli ie s IOwnel
controlled, or dominated by an alien, a foreign corporation, or a foreg L goernment
shall be ineligible to apply for and obtain a license. Further,thii feie sigfr is
ineligible to be licensed, in the United States of America, under thi, gulation.

§ 56.18 Public inspection of Applications

Applications and documents submitted to t e Commissio in connection with
applications may be made available for public inspection ii accordance with the
provisions of the regulations contained in part 2 o ichapter.

§ 56.19 Filing of application for licenses; oath and affirlcniton

(a) Serving of applications.

(1) Each filing of an application for a standard design approval or license to
manufacture, a sodium cooled nuclear power plant (including an early site permit
and combined license), or license to construct and/or operate a sodium cooled
nuclear prototype facility, and any amendments to the applications, must be
submitted to the U.S. Nuclear Regulatory Commission in accordance with § 56.4.

(2) The applicant shall maintain the capability to generate additional copies of the
general information and the safety analysis report, or part thereof or amendment
thereto, for subsequent distribution in accordance with the written instructions of
the Director, Office of Nuclear Reactor Regulation, Director, Office of New
Reactors, or Director, Office of Nuclear Material Safety and Safeguards, as
appropriate.
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(3) Each applicant for a construction permit, operating license, early site permit,
combined license, or manufacturing license, shall, upon notification by the
Atomic Safety and Licensing Board appointed to conduct the public hearing
required by the Atomic Energy Act, update the application and serve the updated
copies of the application or parts of it, eliminating all superseded information,
together with an index of the updated application, as directed by the Atomic
Safety and Licensing Board. Any subsequent amendment to the application must
be served on those served copies of the application and must be submitted to the
U.S. Nuclear Regulatory Commission as specified in § 56.4.

(4) The applicant must make a copy of the updated application available at the public
hearing for the use of any other parties to the proceeding, and shall certify that
the updated copies of the application contain the current contents, of te

application submitted in accordance with the requirements of this part.

(5) At the time of filing an application, the Commission will make available a •-the
NRC Web site, http://www.nrc.2ov, a copy of the application subsequent
amendments, and other records pertinent to the matter which is the sujecIt of thef ,
application for public inspection and copying.

(6) The serving of copies required by this section must not occu',pfti-Pthe application
has been docketed under § 2.101(a) of this chapter. Copiekmsmust be b(suni Red to
the Commission, as specified in § 56.4, to enable the 6ireictor, Office-of New
Reactors, or the Director, Office of Nuclear Redctd Regulatio6n or the Director,
Office of Nuclear Material Safety and Safeguards, asappropria> to determine
whether the application is sufficiently 7ci•:plete to permi docketing.

(b) Oath or affirmation. Each application for a standard design approval or license,
including, whenever appropriate, a construction permit or early site permit, or
amendment of it, and each amendment of each applicat*hnimt* be executed in a signed
original by the applicant or duly authorized officer thereof uner oath or affirmation.

(c) [Reserved]

(d) Application for operating licenses. The holder of a construction permit for a sodium
cooled nuclear prototype shall, at the time of submission of the final safety analysis
report, file an application for an operating license for the issuance of an operating license,
as appropriate. The application or amendment 'shall state the name of the applicant, the
name, location and power level, if any, of the prototype plant and the time when the
prototype plant is expected to be ready for operation, and may incorporate by reference
any pertinent information submitted in accordance with § 56.20 with the application for a
construction permit.

(e) Filing fees. Each application for a standard design approval or sodium cooled nuclear
power plant license, including, whenever appropriate, a construction permit or early site
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permit, other than a license exempted from part 170 of this chapter, shall be accompanied
by the fee prescribed in part 170 of this chapter. No fee will be required to accompany an
application for renewal, amendment, or termination of a construction permit, operating
license, combined license, or manufacturing license, except as provided in § 170.21 of
this chapter.

(f) Environmental report. An application for a construction permit, operating license,
early site permit, combined license, or manufacturing license for a sodium cooled nuclear
power reactor whose construction or operation may be determined by the Commission to
have a significant impact in the environment, shall be accompanied by an Environmental
Report required under subpart A of part 51 of this chapter.

§ 56.20 Contents of application; general information

Each application shall state:

(a) Name of applicant;

(b) Address of applicant;

(c) Description of business or occupation of applicant;

(d)(l) If applicant is an individual, state citizenship.

(2) If applicant is a partnership, state name, citizeship and addies of each partner
and the principal location where the partnerslip does busiiess.,

(3) If applicant is a corporation or an uninco. orated associatio, state:

(i) The state where it is incorporated or% aie the principal location
where it does business;

(ii) The names, addresses and citizenship of its directors and of its principal
officers;

(iii) Whether it is owned, controlled, or dominated by an alien, a foreign
corporation, or foreign government, and if so, give details.

(4) If the applicant is acting as agent or representative of another person in filing the
application, identify the principal and furnish information required under this
paragraph with respect to such principal.

(e) The class of license applied for, the use to which the facility will be put, the period of
time for which the license is sought, and a list of other licenses, except operator's
licenses, issued or applied for in connection with the proposed facility.
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(f) Except for an electric utility applicant for a license to operate a sodium cooled nuclear
prototype or power plant of the type described in § 56.73 or § 56.149, respectively,
information sufficient to demonstrate to the Commission the financial qualification of the
applicant to carry out, in accordance with regulations in this chapter, the activities for
which the permit or license is sought. As applicable, the following should be provided:

(1) If the application is for a construction permit of a sodium cooled nuclear
prototype, the applicant shall submit information that demonstrates that the
applicant possesses or has reasonable assurance of obtaining the funds necessary
to cover estimated construction costs and related fuel cycle costs. The applicant
shall submit estimates of the total construction costs of the prototype facility and
related fuel cycle costs, and shall indicate the source(s) of funds to cover these
costs.

(2) If the application is for an operating license of a sodium cooled uclear
prototype, the applicant shall submit information that demonstrates the ap iat
possesses or has reasonable assurance of obtaining the funds necessary to \cver
estimated operation costs for the period of the license. The applicant shall su,01t
estimates for total annual operating costs for each of the first fivý ears•
operation of the prototype facility. The applicant shall also indica'taure (s)I
of funds to cover these costs. An applicant seeking to renew or ex\tend thI termth of
an operating license for a power reactor need not 1iCm the / na1 i
information that is required in an application for an ini"al license. App Icats to
renew or extend the term of an operating licens: or a oni power rc tor shall
include the financial information that is rei ei for an initial
license.

(3) If the application is for a combined liie s of a sodium cooled nuclear power
plant, the applicant shall submit the infolrmaii, n describe in paragraphs (f)(1)
and (0(2) of this section.

(4) Each application for a construction permit, operating license, or combined
license submitted by a newly-formed entity organized for the primary purpose of
constructing and/or operating a sodium cooled prototype facility or nuclear
power plant must also include information showing:

(i) The legal and financial relationships it has or proposes to have with its
stockholders or owners;

(ii) The stockholders' or owners' financial ability to meet any contractual
obligation to the entity which they have incurred or proposed to incur;
and

(iii) Any other information considered necessary by the Commission to
enable it to determine the applicant's financial qualification.

B-105



(5) The Commission may request an established entity or newly-formed entity to
submit additional or more detailed information respecting its financial
arrangements and status of funds if the Commission considers this information
appropriate. This may include information regarding a licensee's ability to
continue the conduct of the activities authorized by the license and to
decommission the facility.

(g) If the application is for an operating license or combined license for a sodium cooled
nuclear power reactor, or if the application is for an early site permit and contains plans
for coping with emergencies under § 56.36(b)(2)(ii), the applicant shall submit
radiological emergency response plans of State and local governmental entities in the
United States that are wholly or partially within the plume exposure pathway emergency
planning zone (EPZ), as well as the plans of State governments wholly or partially within
the ingestion pathway EPZ.5 If the application is for an early site permit thatu der.
56.36(b)(2)(i), proposes major features of the emergency plans describing the EPs, thIn
the descriptions of the EPZs must meet the requirements of this paragraph. Generally,1 , e
plume exposure pathway EPZ for nuclear power reactors shall consist of an areabIout 5
miles in radius and the ingestion pathway EPZ shall consist of an area about 25 ml nI C, III
radius. The exact size and configuration of the EPZs surrounding a par nude
power reactor shall be determined in relation to the local emergency respo se n i s mid
capabilities as they are affected by such conditions as demography, topograph 1,1d
characteristics, access routes, and jurisdictional boundaries. The plAis for the ingesIon
pathway shall focus on such actions as are appropriate to ProteC the faod ingestion
pathway.

(h) If the applicant, other than an applicant for a c mbined li ,prposes to construct
or alter a sodium cooled nuclear reactor, the aliplcation shall state the earliest and latest
dates for completion of the construction or alter atin.

(i) If the proposed activity is the generation and distn iuutio o electric energy under a
class 103 license, a list of the names and addresses of Such egulatory agencies as may
have jurisdiction over the rates and services incident to the proposed activity, and a list of
trade and news publications which circulate in the area where the proposed activity will
be conducted and which are considered appropriate to give reasonable notice of the
application to those municipalities, private utilities, public bodies, and cooperatives,
which might have a potential interest in the facility.

(j) If the application contains Restricted Data or other defense information, it shall be
prepared in such manner that all Restricted Data and other defense information are
separated from the unclassified information.

(k) For an application for an operating license or combined license for a sodium cooled
nuclear prototype or power plant, respectively, information in the form of a report, as

5 If the State and local emergency response plans have been previously provided to the NRC for inclusion in the
facility docket, the applicant need only provide the appropriate reference to meet this requirement.
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described in § 56.185, indicating how reasonable assurance will be provided that funds
will be available to decommission the prototype or power plant.

§ 56.21 Design objectives for equipment to control releases of radioactive material
effluents - sodium cooled nuclear power reactors

(a) An application for a construction permit shall include a description of the preliminary
design of equipment to be installed to maintain control over radioactive materials in
gaseous and liquid effluents produced during normal reactor operations, including
expected operational occurrences. The application shall also identify the design
objectives, and the means to be employed, for keeping levels of radioactive material in
effluents to unrestricted areas as low as is reasonably achievable. The term "as low as is
reasonably achievable" as used in this part means as low as is reasonably achievable
taking into account the state of technology, and the economics of improvements in
relation to benefits to the public health and safety and other societal and socioetoh"'hic
considerations, and in relation to the use of atomic energy in the public intere6st.,• h
guides set out in appendix I to this part provide numerical guidance on design objectives
for sodium cooled nuclear power reactors to meet the requirements that radioative
material in effluents released to unrestricted areas be kept as low asis asonal15!
achievable. These numerical guides for design objectives and limiting c6nditions for
operation are not to be construed as radiation protection standards. (j
(b) Each prototype application for a construction permit shall inc tie:

(1) A description of the preliminary design of-equipment to• .be installed under
paragraph (a) of this section;

(2) An estimate of:

(i) The quantity of each of the principal radonuid/eJýexpected to be released
annually to unrestricted areas in liquid Žte W.' produced during normal
reactor operations; and

(ii) The quantity of each of the principal radionuclides of the gases, halides,
and particulates expected to be released annually to unrestricted areas in
gaseous effluents produced during normal reactor operations.

(3) A general description of the provisions for packaging, storage, and shipment
offsite of solid waste containing radioactive materials resulting from treatment of

-gaseous and liquid effluents and from other sources.

(c) Each prototype application for an operating license shall include:

(1) A description of the equipment and procedures for the control of gaseous and
liquid effluents and for the maintenance and use of equipment installed in
radioactive waste systems, under paragraph (a) of this section; and
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(2) A revised estimate of the information required in paragraph (b)(2) of this section
if the expected releases and exposures differ significantly from the estimates
submitted in the application for a construction permit.

(d) Each application for a sodium cooled nuclear power plant combined license shall
include:

(1) A description of the equipment and procedures for the control of gaseous and
liquid effluents and for the maintenance and use of equipment installed in
radioactive waste systems, under paragraph (a) of this section; and

(2) The information required in paragraph (b)(2) of this section.

(e) Each application for a sodium cooled nuclear power plant design approval ,design
certification, or manufacturing license shall include:

(1) A description of the equipment for the control of gaseous and liquid effluefS•&•i'snd
for the maintenance and use of equipment installed in radioactive a w s"f''
under paragraph (a) of this section; and sY',e'

(2) The information required in paragraph (b)(2) of this section

§56.22 Environmental conditions

(a) Each construction permit, early site permitf>nd combine lic ns may include
conditions to protect the environment during cTphes conr are to be set
out in an attachment to the permit or license, which~is incorporated'in and made a part of
the permit or license. These conditions will be derie ,from information contained in the
environmental report submitted pursuant to § 51.50,ý\,this chapter as analyzed and
evaluated in the NRC record of decision, and will identffyI.,obligations of the licensee
in the environmental area, including, as appropriate, requirements for reporting and
keeping records of environmental data, and any conditions and monitoring requirement
for the protection of the nonaquatic environment.

(b) Each license authorizing operation of, or a combined license for, a sodium cooled
nuclear prototype or power plant, respectively, and each license for a sodium cooled
nuclear power reactor facility for which the certification of permanent cessation of
operations required under § 56.167(a)(1) or § 56.167(d) has been submitted, which is of a
type described in § 56.73 or (3) or § 56.149 or is a testing facility, may include conditions
to protect the environment during operation and decommissioning. These conditions are
to be set out in an attachment to the license, which is incorporated in and made a part of
the license. These conditions will be derived from information contained in the
environmental report or the supplement to the environmental report submitted pursuant to
§§ 51.50 and 51.53 of this chapter as analyzed and evaluated in the NRC record of
decision, and will identify the obligations of the licensee in the environmental area,
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including, as appropriate, requirements for reporting and keeping records of
environmental data, and any conditions and monitoring requirement for the protection of
the nonaquatic environment.

§ 56.23 Common standards

In determining that a construction permit or operating license for a sodium cooled nuclear
prototype facility, combined license, or manufacturing license for a sodium cooled
nuclear power plant, or early site permit for either a prototype facility or power plant, will
be issued to an applicant, the Commission will be guided by the following considerations:

(a) Except for an early site permit or manufacturing license, the processes to be
performed, the operating procedures, the facility and equipment, the use of the facility,
and other technical specifications, or the proposals, in regard to any of the foregoing
collectively provide reasonable assurance that the applicant will comply with the
regulations in this chapter, including the regulations in part 20 of this chapter", and•t,••,
the health and safety of the public will not be endangered.

(b) The applicant for a construction permit, operating license, combined-liiense, o
manufacturing license is technically and financially qualified to engage7At•epr posed
activities in accordance with the regulations in this chapter. However, no.cdonsidevftj6\iiof
financial qualification is necessary for an electric utility applicant fofan operatng license
for a utilization facility of the type described in § 56.73 or § 56.14, r for an aplphiqant for
a manufacturing license.

(c) The issuance of a construction permit, opera lcense, par it"erit, combined
license, or manufacturing license to the ap ,plicant will not, i heopinion of the
Commission, be inimical to the common defene Liid security or to the health and safety
of the public.

(d) Any applicable requirements of subpart A of 10 CF pa have been satisfied.

§ 56.24 Standards for construction permits, operating licenses, and combined
licenses

(a) An applicant for an operating license or an amendment of an operating license who
proposes to construct or alter a sodium cooled nuclear prototype will be initially granted a
construction permit if the application is in conformity with and acceptable under the
criteria of §§ 56.11, 56.14, 56.17, 56.20, 56.21, 56.22, 56.23, 56.57, 56.65, 56.74, 56.78,
56.79, and 56.150, and as applicable.

(b) A holder of a combined license who proposes, after the Commission makes the
finding under § 56.160(g), to alter the licensed facility will be initially granted a
construction permit if the application is in conformity with and acceptable under the
criteria of §§ 56.11, 56.17, 56.19, 56.20, 56.21-, 56.22, 56.23, 56.57(b), 56.65, 56.74,
56.78, 56.79, 56.147, 56.148 and 56.150, as applicable,.

B-109



§ 56.25 Conditions of construction permits, early site permits, combined licenses,
and manufacturing license

Each construction permit is subject to the following terms and conditions; each early site
permit is subject to the terms and conditions in paragraph (g) of this section; each
manufacturing license is subject to the terms and conditions in paragraphs (f) and (g) of
this section; and each combined license is subject to the terms and conditions in
paragraphs (f). and (g) of this section until the date that the Commission makes the
finding under § 56.160(g) of this chapter:

(a) The construction permit for a prototype facility shall be submitted for all first-of-a-
kind sodium cooled nuclear reactor designs.

(b) The construction permit shall state the earliest and latest dates for completi(oýh) e

construction or modification.

(c) If the proposed construction or modification of the prototype facility is not coi6ileted
by the latest completion date, the construction permit shall expire and al-rights a
forfeited. However, upon good cause shown, the Commission will extendtec letion4

date for a reasonable period of time. The Commission will recognize, among othel thiigs,
developmental problems attributable to the experimental nature ofte ltor soh mm
fire, flood, explosion, strike, sabotage, domestic violence, enemy action, atn(act df the
elements, and other acts beyond the control of the permit-holder,i as 'basis fTori-exending
the completion date.

(d) Except as modified by this section and § .56.26a, the construction permit shall be
subject to the same conditions to which a licens iXsubject.

(e) At or about the time of completion of the co'nstruction-or modification of the
prototype facility, the applicant will file any additional tn•fora•'on needed to bring the
original application for license up to date, and will file an application for an operating
license or an amendment to an application for a license to construct and operate the
prototype facility for the issuance of an operating license, as appropriate, as specified in §
56.19(d) of this part.

(f)(1) Definitions. For purposes of this paragraph, the definitions in § 21.3 of this chapter
apply.

(2) Posting requirements.

(i) Each individual, partnership, corporation, dedicating entity, or other entity
subject to the regulations in this part shall post current copies of the
regulations in this part; Section 206 of the Energy Reorganization Act of
1974 (ERA); and procedures adopted under the regulations in this part.
These documents must be posted in a conspicuous position on any
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premises within the United States where the activities subject to this part
are conducted.

(ii) If posting of the regulations in this part or the procedures adopted under
the regulations in this part is not practicable, the licensee or firm subject to
the regulations in this part may, in addition to posting Section 206 of the
ERA, post a notice which describes the regulations/procedures, including
the name of the individual to whom reports may be made, and states where
the regulation, procedures, and reports may be examined.

(3) Procedures. Each individual, corporation, partnership, or other entity holding a
prototype facility construction permit subject to this part, or sodium cooled
nuclear power plant combined license (until the Commission makes the finding

Nunder § 56.160(g)), and manufacturing license must adopt appropriate procediires
to-

(i) Evaluate deviations and failures to comply to identify defects andifailures
to comply associated with substantial safety hazards as s'oo.

practicable, and, except as provided in paragraph (f)(3)(ii) of-'tlfii>sectionh,,;
in all cases within 60 days of discovery, to identify a defect or
failure to comply that could create a substantial safety Hazard, ,r ,,io
remain uncorrected.

(ii) Ensure that if an evaluation of an identifieadeviatiinlor ure too6Oomplypotentially associated with a substantiaLsa-fe-t:fazar" ýcannot be completed

within 60 days from discovery ofthe deviation\or faib•.\eto comply, an
interim report is prepared andsibmitted to the C,(ommission through a
director or responsible officer' , esignated peAon as discussed in

paragraph (f)(4)(v) of this section. Tlheinterim report should describe the
deviation or failure to comply that is beih'gevaluated and should also state
when the evaluation will be completed\.T.hs interim report must be

submitted in writing within 60 days of discov)ery of the deviation or failure
to comply.

(iii) Ensure that a director or responsible officer of the holder of a facility
construction permit subject to this part, combined license (until the
Commission makes the finding under § 56.160(g)), and manufacturing
license is informed as soon as practicable, and, in all cases, within the 5
working days after completion of the evaluation described in paragraph
(f)(3)(i) or (f)(3)(ii) of this section, if the construction or manufacture of a
facility or activity, or a basic component supplied for such facility or
activity-

(A) Fails to comply with the AEA, as amended, or any applicable
regulation, order, or license of the Commission, relating to a
substantial safety hazard;
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(B) Contains a defect; or

(C) Undergoes any significant breakdown in any portion of the quality
assurance program conducted under the requirements of appendix
B to 10 CFR part 56 which could have produced a defect in a basic
component. These breakdowns in the quality assurance program
are reportable whether or not the breakdown actually resulted in a
defect in a design approved and released for construction,
installation, or manufacture.

(4) Notification. (i) The holder of a facility construction permit subject to this part,
combined license (until the Commission makes the finding under § 56.l60g)),
and manufacturing license who obtains information reasonably indicating thaftthe
facility fails to comply with the AEA, as amended, or any applicable regulation,,,
order, or license of the Commission relating to a substantial safety haz st
notify the Commission of the failure to comply through a director or respons ble
officer or designated person as discussed in paragraph (f)(10) of this secti6n

(ii) The holder of a prototype facility construction permit subj&e/,,tth lsartcombi .1 N, rt

or a sodium cooled nuclear power plant combine icense Nor
manufacturing license, who obtains information reas6'aby in/'6atint th

existence of any defect found in the constructionon anufal W'any
defect found in the final design of a protqtyp• facility or powerplant as
approved and released for construction-or-n-manufacture must notify the
Commission of the defect throughfi, director•,o'N respansible officer or
designated person as discussed4 -nparagraph (f)(4)(yV' fthi's section.

(iii) The holder of a prototype facility cnstOaruc

or a sodium cooled nuclear pow~r\- lanif< 6 /mbined license, or
manufacturing license, who obtains informnation/ "reasonably indicating that
the quality assurance program has undergonre any significant breakdown
discussed in paragraph (f)(3)(ii)(C) of this section must notify the
Commission of the breakdown in the quality assurance program through a
director or responsible officer or designated person as discussed in
paragraph (4)(v) of this section.

(iv) A dedicating entity is responsible for identifying and evaluating deviations
and reporting defects and failures to comply associated with substantial
safety hazards for dedicated items; and maintaining auditable records for
the dedication process.

(v) The notification requirements of this paragraph apply to all defects and
failures to comply associated with a substantial safety hazard regardless of
whether extensive evaluation, redesign, or repair is required to conform to
the criteria and bases stated in the safety analysis report, construction
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permit, combined license, or manufacturing license. Evaluation of
potential defects and failures to comply and reporting of defects and
failures to comply under this section satisfies the construction permit
holder's, combined license holder's, and manufacturing license holder's
evaluation and notification obligations under part 21 of this chapter, and
satisfies the responsibility of individual directors or responsible officers of
holders of construction permits issued under § 56.52, holders of combined
licenses (until the Commission makes the finding under § 56.160 of this
chapter), and holders of manufacturing licenses to report defects, and
failures to comply associated with substantial safety hazards under Section
206 of the ERA. The director or responsible officer may authorize an
individual to provide the notification required by this section, provided
that this must not relieve the director or responsible officer of his or her
responsibility under this section.

(5) Notification-timing and where sent. The notification required by
(f)(4) of this section must consist of-

(i) Initial notification by facsimile, which is the preferred method I"
notification, to the NRC Operations Center at (301) 8d16-5 r by
telephone at (301) 816-5100 within 2 days following 1ecIpt. of
information by the director or responsible co rat officer upder
paragraph (fJ(3)(iii) of this section, on the identifica'tin of ai f r a
failure to comply. Verification that the facsimile haseen recevý,khould
be made by calling the NRC Operatiop- Cente This jaragraph does not
apply to interim reports describedin paragraph { i s section.

(ii) Written notification submitted to "he Document <Control Desk, U.S.
Nuclear Regulatory Commission, b• "n appropnite method listed in §
56.4, with a copy to the appropriate Regional A'ditnistrator at the address
specified in appendix D to part 20 of tfis hapter and a copy to the
appropriate NRC resident inspector within 30 days following receipt of
information by the director or responsible corporate officer under
paragraph (f)(3)(iii) of this section, on the identification of a defect or
failure to comply.

(6) Content of notification. The written notification required by paragraph (f)(9)(ii)
of this section must clearly indicate that the written notification is being
submitted under § 56.25(f) and include the following information, to the extent
known.

(i) Name and address of the individual or individuals informing the
Commission.
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(ii) Identification of the facility, the activity, or the basic component supplied
for the facility or the activity within the United States, which contains a
defect or fails to comply.

(iii) Identification of the firm constructing or manufacturing the facility or
supplying the basic component, which fails to comply or contains a defect.

(iv) Nature of the defect or failure to comply and the safety hazard, which is
created or could be created by the defect or failure to comply.

(v) The date on which the information of a defect or failure to comply was
obtained.

(vi) In the case of a basic component which contains a defect or°:a~i tNO
comply, the number and location of all the basic components in useat t•he
facility subject to the regulations in this part.

(vii) In the case of a completed reactor manufactured the entities to wlicl the
reactor was supplied.

(viii) The corrective action, which has been, is being, or will betaken.tname
of the individual or organization responsible for the aioh- and" the length
of time that has been or will be taken to complete the' ction.

(ix) Any advice related to the defect or/fai•lu.re ,t0compky about the facility,
activity, or basic component thatna been, i Ng, 'f, 1 ill be given to
other entities.

(7) Procurement documents. Each individual cooratirtnership, dedicating

entity, or other entity subject to the regulationsi this part shall ensure that eachprocurement document for a facility, or a basic c6n or~ oomn ent specifies oris issued

by the entity subject to the regulations, when applicable, that the provisions of 10
CFR part 21 or 10 CFR 56.25(f) applies, as applicable.

(8) Coordination with 10 CFR part 21. The requirements of § 56.25(f) are satisfied
when the defect or failure to comply associated with a substantial safety hazard
has been previously reported under part 21 of this chapter, under § 73.71 of this
chapter, or under §§ 56.25(f) or 56.183

(9) Records retention. The holder of a construction permit, combined license, and
manufacturing license must prepare and maintain records necessary to
accomplish the purposes of this section, specifically-

(i) Retain procurement documents, which define the requirements that
facilities or basic components must meet in order to be considered
acceptable, for the lifetime of the facility or basic component.
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(ii) Retain records of evaluations of all deviations and failures to comply
under paragraph (f)(3)(i) of this section for the longest of:

(A) Ten (10) years from the date of the evaluation;

(B) Five (5) years from the date that an early site permit is referenced
in an application for a combined license; or

(C) Five (5) years from the date of delivery of a manufactured reactor.

(iii) Retain records of all interim reports to the Commission made under
paragraph (f)(3)(ii) of this section, or notifications to the Commislion
made under paragraph (f)(4) of this section for the minimum time erodsI
stated in paragraph (f)(9)(ii) of this section;

(iv) Suppliers of basic components must retain records of:

(A) All notifications sent to affected licensees or pur clia"rs under
paragraph (f)(4)(iv) of this section for a minimum ot'eC ya
following the date of the notification;

(B) The facilities or other purchasers to whoný aic• co onents or
associated services were suppliedor a m iiur ft (15)
years from the delivery ofn1 t a ' cpion nt or associated
services.

(v) Maintaining records in accord ae with this section satisfies the
recordkeeping obligations under pa 21 of this, chapter of the entities,
including directors or responsible office ,':thdre4_sbject to this section.

(g)(1) Each sodium cooled nuclear prototype construction -permit holder subject to the
quality assurance criteria in appendix B of this part shall implement, pursuant to §
56.57(a)(7) of this part, the quality assurance program described or referenced in the
Safety Analysis Report, including changes to that report.

(2) Each sodium cooled nuclear prototype construction permit holder described in
paragraph (g)(1) of this section may make a change to a previously accepted
quality assurance program description included or referenced in the Safety
Analysis Report, provided the change does not reduce the commitments in the
program description previously accepted by the NRC. Changes to the quality
assurance program description that do not reduce the commitments must be
submitted to NRC within 90 days. Changes to the quality assurance program
description that do reduce the commitments must be submitted to NRC and
receive NRC approval before implementation, as follows:
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(i) Changes to the Safety Analysis Report must be submitted for review as
specified in § 56.4. Changes made to NRC-accepted quality assurance
topical report descriptions must be submitted as specified in § 56.4.

(ii) The submittal of a change to the Safety Analysis Report quality assurance
program description must include all pages affected by that change and
must be accompanied by a forwarding letter identifying the change, the
reason for the change, and the basis for concluding that the revised
program incorporating the change continues to satisfy the criteria of
appendix B of this part and the Safety Analysis Report quality assurance
program description commitments previously accepted by the NRC (the
letter need not provide the basis for changes that correct spelling,
punctuation, or editorial items).

(iii) A copy of the forwarding letter identifying the changes mtIst 'be
maintained as a facility record for three years.

(iv) Changes to the quality assurance program description included
referenced in the Safety Analysis Report shall be regarded as a, ~;e ted by
the Commission upon receipt of a letter to this effect frothle appropriate
reviewing office of the Commission or 60 days after -'SuMItfl•to 'the
Commission, whichever occurs first.

(3) Each holder of an early site permit or a manufacturing'11ce se shall -4njpement
the quality assurance program describedorI safety inyt
report, including changes to that report.Ech holder of1 acom imed license shall
implement the quality assurance prograi for design and constiu&ion described
or referenced in the safety analysis r prt, including hanges to that report,
provided, however, that the holder of a cornbined licen'seis not subject to the
terms and conditions in this paragraph after t IcCommIs s1ion makes the finding
under § 56.160(g) of this chapter.

(i) Each holder described in paragraph (g)(3) of this section may make a
change to a previously accepted quality assurance program description
included or referenced in the safety analysis report, if the change does not
reduce the commitments in the program description previously accepted
by the NRC. Changes to the quality assurance program description that do
not reduce the commitments must be submitted to NRC within 90 days.
Changes to the quality assurance program description that reduce the
commitments must be submitted to NRC and receive NRC approval
before implementation, as follows:

(A) Changes to the safety analysis report must be submitted for review
as specified in § 56.4. Changes made to NRC-accepted quality
assurance topical report descriptions must be submitted as
specified in § 56.4.
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(B) The submittal of a change to the safety analysis report quality
assurance program description must include all pages affected by
that change and must be accompanied by a forwarding letter
identifying the change, the reason for the change, and the basis for
concluding that the revised program incorporating the change
continues to satisfy the criteria of appendix B of this part and the
safety analysis report quality assurance program description
commitments previously accepted by the NRC (the letter need not
provide the basis for changes that correct spelling, punctuation, or
editorial items).

(C) A copy of the forwarding letter identifying the changes must be
maintained as a facility record for three (3) years.

(D) Changes to the quality assurance program description in leddor
referenced in the safety analysis report shall be regarde a''
accepted by the Commission upon receipt of a letter to tlhis efect
from the appropriate reviewing office of the Commi ion or 60
days after submittal to the Commission, whichever. ocr fi"r t

§ 56.26 Codes and standards

Each construction permit for a sodium cooled nuclear prototype city is subj>t o the
following conditions in addition to those specified, in1 §5F6 , ach ' Ohbined license for
a sodium cooled nuclear power plant is subjectht6tIe,, followig (citi o sin addition to
those specified in § 56.25, except that each combi ed license for a~ SOdium cooled nuclear
power plant is subject to the conditions in paragirphs, (f) and (g) ofthis section, but only
after the Commission makes the finding under § 5( t60(g) of this qhapter. Each operating
license for a sodium cooled nuclear power prototype facil " Ubject to the conditions
in paragraphs (f) and (g) of this section in addition to'thos specified in § 56.25. Each
manufacturing license, standard design approval, and standard design certification
application is subject to the conditions in paragraphs (a), (b)(1), (b)(4), (c), (d), (e), (f)(1),
and (g)(1) of this section.

(a)(1) Structures, systems, and components must be designed, fabricated, erected,
constructed, tested, and inspected to quality standards commensurate with the importance
of the safety function to be performed.

(2) Systems and components of sodium cooled nuclear power reactors must meet the
requirements of the ASME Boiler and Pressure Vessel Code specified in
paragraphs (b), (c), (d), (e), (f), and (g) of this section. Protection systems of
nuclear power reactors of all types must meet the requirements specified in
paragraph (h) of this section.
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(3) Proposed alternatives to the requirements of paragraphs (c), (d), (e), (f), (g), and
(h) of this section or portions thereof may be used when authorized by the
Director, Office of Nuclear Reactor Regulation, or Director, Office of New
Reactors, as appropriate. The applicant shall demonstrate that:

(i) The proposed alternatives would provide an acceptable level of quality
and safety, or

(ii) Compliance with the specified requirements of this section would result in
hardship or unusual difficulty without a compensating increase in the level
of quality and safety.

(b) The following standards have been approved for incorporation by reference by the
Director of the Federal Register pursuant to 5 U.S.C. 552(a) and 1 CFR part 51: ct
III and XI of the ASME Boiler and Pressure Vessel Code and the ASME Ce
Operation and Maintenance of Nuclear Power Plants, which are referenced in s
(b)(1), (b)(2), and (b)(3) of this section; NRC Regulatory Guide 1.84, Revi 34,
"Design, Fabrication, and Materials Code Case Acceptability, ASME Secti n
(October 2007); NRC Regulatory Guide 1.147, Revision 15, "Rules for *on a
Testing of components of Liquid-Metal Cooled Plants, ASME Section i 3"
(October 2007); and Regulatory Guide 1.192, "Operation and Mainte c dee
Acceptability, ASME OM Code" (June 2003), which list ASM o c tha
NRC has approved in accordance with the requirements in para s (b)(4 b) and
(b)(6) of this section; ASME Code Ca N-7 "A ive ation
Requirements for PWR Reactor Vessel Uppe ozz avmg Pressure-
Retaining Partial-Penetration Welds, Section Sion I ro: March 28,
2006), which has been approved by the NR -th conditions acco ance with the
requirements in paragraph (g)(4)(ii)(D) of this *on; and AS Code Case N-722,
"Additional Examinations for PWR Pressure Re Welds Class 1 Components
Fabricated with Alloy 600/82/182 Materials, Section D n 1" (Approval Date:
July 5, 2005), which has been approved by the NRC wi itions in accordance with
the requirements in paragraphs (g)(4)(ii)(E) of this section. opies of the ASME Boiler
and Pressure Vessel Code, the ASME Code for Operation and Maintenance of Nuclear
Power Plants, ASME Code Case N-729-1, and ASME Code Case N-722 may be
purchased from the American Society of Mechanical Engineers, Three Park Avenue,
New York, NY 10016 or through the Web http://www.asme.org/Codes/. Single copies of
NRC Regulatory Guides 1.84, Revision 34; 1.147, Revision 15; and 1.192 may be
obtained free of charge by writing the Reproduction and Distribution Services Section,
U.S. Nuclear Regulatory Commission, Washington, DC 20555- 0001; or by fax to 301-
415-2289; or by e-mail to D1STRIBUTION(aCnrc.gov. Copies of the ASME Codes and
NRC Regulatory Guides incorporated by reference in this section may be inspected at the
NRC Technical Library, Two White Flint North, 11545 Rockville Pike, Rockville, MD
20852-2738 or call 301-415-5610, or at the National Archives and Records
Administration (NARA). For information on the availability of this material at NARA,
call 202-741-6030, or go to:
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http://www.archives. gov/federal register/code of federal regulations/ibr locations.html

(1) As used in this section, references to Section III of the ASME Boiler and
Pressure Vessel Code refer to Section III, and include the 1963 Edition through
1973 Winter Addenda, and the 1974 Edition (Division 1) through the 2004
Edition (Division 1), subject to the following limitations and modifications:

(i) Section III Materials. When applying the 1992 Edition of Section III,
applicants or licensees must apply the 1992 Edition with the 1992
Addenda of Section II of the ASME Boiler and Pressure Vessel Code.

(ii) Weld leg dimensions. When applying the 1989 Addenda through the
latest edition, and addenda incorporated by reference in paragrap (b) 0
of this section, applicants or licensees may not apply paragr IN
3683.4(c)(1), Footnote 11 to Figure NC-3673.2(b)-l, and Fi re
3673.2(b)-i.

(iii) Seismic design of piping. Applicants and licensees may ce
NB-3200, NB-3600, NC-3600, and ND-3600 for seis•iC
piping, up to and including the 1993 Addenda, subjecit'th m t
specified in paragraph (b)(1)(ii) of this section. Apf ic ats an licen s
may not use these Articles for seismic design- [f piping ) 994
Addenda through the latest editiondand d nda incor'porjatd by
reference in paragraph (b)(1) of this ,seti:

(iv) Quality assurance. When applying editions anI a ddendLaý later than the
1989 Edition of Section Jlfl't>h equirementl of NQA-1, "Quality
Assurance Requirements for Nu lg~i-%Facilities," 1986 Edition through
the 1992 Edition, are acceptable for1,o'vie, d that the edition and
addenda of NQA-1 specified in NCA-400<is used in conjunction with
the administrative, quality, and technical provisions contained in the
edition and addenda of Section III being used.

(v) Independence of inspection. Applicants or licensees may not apply
NCA-4134.10(a) of Section III, 1995 Edition, through the latest edition
and addenda incorporated by reference in paragraph (b)(1) of this
section.

(2) As used in this section, references to Section XI of the ASME Boiler and
Pressure Vessel Code refer to Section XI, and include the 1970 Edition through
the 1976 Winter Addenda, and the 1977 Edition (Division 3) through the 2004
Edition (Division 3), subject to the following limitations and modifications:

(i) Limitations on specific editions and addenda. When applying the 1974
Edition, only the addenda through the Summer 1975 Addenda may be
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used. When applying the 1977 Edition, all of the addenda through the
Summer 1978 Addenda must also be used. Addenda and editions
subsequent to the Summer 1978 Addenda, that are incorporated by
reference in paragraph (b)(2) of this section are not affected by these
limitations.

(ii) Liquid metal retaining welds in ASME Code Class 1 piping (applies to
Table IMB-2500- 1 and Category B-J-1 and B-J-2.

(iii) Steam generator tubing (modifies Article IMC-2000). If the technical
specifications of a nuclear power plant include surveillance
requirements for steam generators different than those in Article IMC-
2000, the inservice inspection program for steam generator tubing is
governed by the requirements in the technical specifications.

(iv) Dissimilar metal welds (applies to Tables IMC-2500-1, Category QL),.

(A) Appropriate Code Class 2 pipe welds in active Resid6aP'Heat
Removal Systems containing liquid metal retaining-iming and
vessels and Reactor Cover Gas Systems retaining ppi ng,-pust be
examined. When applying editions and addenda up to, 983
Edition through the Summer 1983 Addenda(6,x seetioAn 'I of'Athe
ASME Code, the extent of examination for,,tihse systems muis be
determined by the requirements ofparagraphkPMC-1210, Tabj1MIC-
2500-1 Category C-F and C-G, and-paragraph IM--2411 in the 1974
Edition and Addenda througltihe SummŽ\1-75 Addlenda.

(v) Effective edition and addenda of\6•Subsection IMEv Section XI. Licensees
may use either the 1992 Edition '\>the 1992' Addenda or the 1995
Edition with the 1996 Addenda of Sulecto4 -vrdME as modified and
supplemented by the requirements in pagr'•ph (b)(2)(viii) of this section
when implementing the initial 120-monti inspection interval for the
containment inservice inspection requirements of this section. Successive
120-month interval updates must be implemented in accordance with
paragraph (g)(4)(ii) of this section.

(vi) Examination of concrete containments.

(A) Grease caps that are accessible must be visually examined to detect
grease leakage or grease cap deformations. Grease caps must be
removed for this examination when there is evidence of grease cap
deformation that indicates deterioration of anchorage hardware.

(B) When the elongation corresponding to a specific load (adjusted for
effective wires or strands) during retensioning of tendons differs by
more than 10 percent from that recorded during the last
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measurement, an evaluation must be performed to determine
whether the difference is related to wire failures or slip of wires in
anchorage. A difference of more than 10 percent must be identified
in the ISI Summary Report required by IMA-6000.

(C) The licensee shall report the following conditions, if they occur, in
the ISI Summary Report required by IMA-6000:

(1) The sampled cover gas contains chemically combined
sodium exceeding 10 percent by weight or the presence of
free sodium;

(2) The absolute difference between the amount removed and
the amount replaced exceeds 10 percent of the tendonblet
duct volume;

(3) Sodium leakage is detected during general visual
examination of the containment surface.

(D) For Class CC applications, the licensee shall", e lath
acceptability of inaccessible areas when condlikions 'xi st i
accessible areas that could indicate the pres hce of re in
degradation to such inaccessible areas. For ach inac'e1ssibC l area
identified, the licensee shall provide the Jfo lowing 'i_ he ISI
Summary Report required by lN A-60Q:

(1) A description ofthe type anr e"stim~aed extent of
degradation, and hl c"onditions thatl1 to the degradation;

(2) An evaluation of each are,, n ch result of the evaluation,
and;

(3) A description of necessary corrective actions.

(E) Personnel that examine containment concrete surfaces and tendon
hardware, wires, or strands must meet the qualification provisions
in IMA-2300.

(F) Corrosion protection material must be restored following concrete
containment, post-tensioning system repair and replacement
activities in accordance with the quality assurance program
requirements specified in IMA- 1400.

(vii) Examination of metal containments and the liners of concrete
containments. Licensees applying Subsection IME, 1992 Edition with the
1992 Addenda, or the 1995 Edition with the 1996 Addenda, shall satisfy
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the requirements of paragraphs (b)(2)(ix)(A) through (b)(2)(ix)(E) of this
section. Licensees applying Subsection IME, 1998 Edition through the
latest edition and addenda incorporated by reference in paragraph (b)(2) of
this section, shall satisfy the requirements of paragraphs (b)(2)(ix)(A),
(b)(2)(ix)(B), and (b)(2)(ix)(F) through (b)(2)(ix)(I) of this section.

(A) For Class MC applications, the licensee shall evaluate the
acceptability of inaccessible areas when conditions exist in
accessible areas that could indicate the presence of or result in
degradation to such inaccessible areas. For each inaccessible area
identified, the licensee shall provide the following in the ISI
Summary Report as required by IMA-6000:

(1) A description of the type and estimated extenl\of/
degradation, and the conditions that led to the degradation

(2) An evaluation of each area, and the result of the evwluation,
and;

(3) A description of necessary corrective action

(B) When performing remotely the visual d air jinatiois/required",
Subsection IME, the maximum direc It,?•e amina i stance

specified in Table IMA-22 10-1 ma-y-,be ex-te ded and the.minimum
illumination requirements specifiedin T'able [M'A-22 10-1 may be
decreased provided that thbe #ditions oindications for which the
visual examination is detformed can be detected at the chosen
distance and illumination.

(C) The examinations specified in\T bleIME-2500-1, Examination
Category E-B, Pressure Retainin ,elds, and Examination
Category E-F, Pressure Retaining Dissimilar Metal Welds, are
optional.

(D) Section 56.26(b)(2)(ix)(D) may be used as an alternative to the
requirements of IME-2430.

(1) If the examinations reveal flaws or areas of degradation
exceeding the acceptance standards of Table IME-3410-1,
an evaluation must be performed to determine whether
additional component examinations are required. For each
flaw or area of degradation identified, which exceeds
acceptance standards, the licensee shall provide the
following in the ISI Summary Report required by IMA-
6000:

B-122



(i) A description of each flaw or area, including the
extent of degradation, and the conditions that led to
the degradation;

(ii) The acceptability of each flaw or area, and the need
for additional examinations to verify that similar
degradation does not exist in similar components,
and;

(iii) A description of necessary corrective actions.

(2) The number and type of additional examinations to ensure
detection of similar degradation in similar components.

(E) A general visual examination as required by Subsection 1ME must
be performed once each period.

(F) VT-i and VT-3 examinations must be conducted in acc a e
with IMA-2200. Personnel conducting examinationsjni•cordan ee
with the VT-i or VT-3 examination method shall/be'q1ualified intI( ,, /.• \ ,
accordance with IMA-2300. The "owner-defined /p,,ersonnel
qualification provisions in IME-2330(a) for p&?sonnel that conduct
VT-I and VT-3 examinations are not appro yd for use,ý

(G) The VT-3 examination methbod-must be sed\to conduct the
examinations in Items El 42,dnd E1.200of'TableqWE-2500-1, and
the VT-1 examination method must b'e 'sed to conduct the
examination in Item E4.1 l•of,, Table IWE-2500- 1. An examination
of the pressure-retaining bolted connections in Item E 1.11 of Table
IWE-2500-1 using the VT-3 \examinlatin.n method must be
conducted once each interval. i'•,Kle/"owner-defined" visual
examination provisions in LWE-23 "10(a) are not approved for use
for VT-I and VT-3 examinations.

(H) Containment bolted connections that are disassembled during the
scheduled performance of the examinations in Item El. 11 of Table
IME-2500-1 must be examined using the VT-3 examination
method. Flaws or degradation identified during the performance of
a VT-3 examination must be examined in accordance with the VT-
I examination method. As an alternative to performing VT-3
examinations of containment bolted connections that are
disassembled during the scheduled performance of Item El.11,
VT-3 examinations of containment bolted connections may be
conducted whenever containment bolted connections are
disassembled for any reason.
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(viii) Quality Assurance. When applying Section XI editions and addenda later
than the 1989 Edition, the requirements of NQA-1, "Quality Assurance
Requirements for Nuclear Facilities," 1979 Addenda through the 1989
Edition, are acceptable as permitted by IMA-1400 of Section XI, if the
licensee uses its 10 CFR Part 56, Appendix B, quality assurance program,
in conjunction with Section XI requirements. Commitments contained in
the licensee's quality assurance program description that are more
stringent than those contained in NQA-1 must govern Section XI
activities. Further, where NQA-1 and Section XI do not address the
commitments contained in the licensee's Appendix B quality assurance
program description, the commitments must be applied to Section XI
activities.

(ix) Appendix VIII personnel qualification. All personnel qualified ('for
performing ultrasonic examinations in accordance with Appenddix' VjIII
shall receive 8 hours of annual hands-on training on specinjen t at
contain cracks. Licensees applying the 1999 Addenda through the latest
edition and addenda incorporated by reference in paragraph (b)(2) of\ýi3is
section may use the annual practice requirements in VII-4240-6fA'ppendi'x
VII of Section XI, Division 3 in place of the 8 hours of a/nni-Ihatds-on'.... ./1I /,' .\ .

training provided that the supplemental practice is performed onmnaterlal
or welds that contain cracks, or by analyzing p67recorde<dddata 'from,>
material or welds that contain cracks. In either.-case, training must be
completed no earlier than 6 months-prior toperforminkg',u_Itrasonic
examinations at a licensee's plant or prototype.

(x) Appendix VIII specimen set andqiiuc<fication requirementslThe following
provisions may be used to modify implementation of Appendix VIII of
Section XI, 1995 Edition through the,2001 Editio r. Licensees choosing to
apply these provisions shall apply aH',o.the following provisions under
this paragraph except for those in ' .6§'.2(b)(2)(xv)(F), which,!.,6(b(2)(v)(), wichare
optional. Licensees who use later editionsaand addenda than the 2001
Edition of the ASME Code shall use the 2001 Edition of Appendix VIII.

(A) When applying Supplements 2, 3, and 10 to Appendix VIII, the
following examination coverage criteria requirements must be
used:

(1) Piping must be examined in two axial directions, and when
examination in the circumferential direction is required, the
circumferential examination must be performed in two
directions, provided access is available. Dissimilar metal
welds must be examined axially and circumferentially.

(2) Where examination from both sides is not possible, full
coverage credit may be claimed from a single side for
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ferritic welds. Where examination from both sides is not
possible on austenitic welds or dissimilar metal welds, full
coverage credit from a single side may be claimed only
after completing a successful single-sided Appendix VIII
demonstration using flaws on the opposite side of the weld.
Dissimilar metal weld qualifications must be demonstrated
from the austenitic side of the weld and may be used to
perform examinations from either side of the weld.

(B) The following provisions must be used in addition to the
requirements of Supplement 4 to Appendix VIII:

(1) Paragraph 3.1, Detection acceptance criteria--Personnel are
qualified for detection if the results of the perforMdce
demonstration satisfy the detection requirements 6iiASME-
Section XI, Appendix VIII, Table VIII-S4-1 and-Onq f \aw
greater than 0.25 inch through wall dimension is missed\

(C) When applying Supplement 4 to Appendix VIII, th'wfol1wimg
provisions must be used:

(1) A depth sizing requirement of 0.15 inchiM mustbeiused
in lieu of the requirements in Subpagrapr1s 3. (a)/and
3.2(c), and a length sizin r " of tkMSleghSg-reayiremenj.o .5ýipM

must be used in lieu/o'ttheý'. e~ure in Subparagraph
3.2(b).

(2) In lieu of the 1ocatio nCatcceptance eria requirements of
Subparagraph 2.1(b),a`.,,,flaw will/be considered detected
when reported within .0: inch or JO percent of the metal
path to the flaw, whicheverjis.-kreater, of its true location in
the X and Y directions. "••

(3) In lieu of the flaw type requirements of Subparagraph
l.l(e)(1), a minimum of 70 percent of the flaws in the
detection and sizing tests shall be cracks. Notches, if used,
must be limited by the following:

(i) Notches must be limited to the case where
examinations are performed from the clad surface.

(ii) Notches must be semielliptical with a tip width of
less than or equal to 0.0 10 inches.

(iiN Notches must be perpendicular to the surface within
+ 2 degrees.
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(4) In lieu of the detection test matrix requirements in
paragraphs 1.1 (e)(2) and 1.1 (e)(3), personnel demonstration
test sets must contain a representative distribution of flaw
orientations, sizes, and locations.

(D) The following provisions must be used in addition to the
requirements of Supplement 6 to Appendix VIII:

(1) Paragraph 3.1, Detection Acceptance Criteria--Personnel
are qualified for detection if:

(i) No surface connected flaw greater than 0.25 inch
through wall has been missed.

(ii) No embedded flaw greater than 0.50 inch th
wall has been missed.

(2) Paragraph 3.1, Detection Acceptance/,,i eria--Fb,
procedure qualification, all flaws within thd cop the'
procedure are detected. (j

(3) Notches are not permitted.
(E) When applying Supplementendix III, the following

provisions must be used: -"

(1) A depth sizing requirement of 0.25 inch RMS must be used
in lieu of the requirements of/si:uibparagraphs 3.2(a),
3.2(c)(2), and 3.2(c)(3)

(2) In lieu of the location acceptance criteria requirements in
Subparagraph 2.1(b), a flaw will be considered detected
when reported within 1.0 inch or 10 percent of the metal
path to the flaw, whichever is greater, of its true location in
the X and Y directions.

(3) In lieu of the length sizing criteria requirements of
Subparagraph 3.2(b), a length sizing acceptance criteria of
0.75 inch RMS must be used.

(4) In lieu of the detection specimen requirements in
Subparagraph I.1(e)(l), a minimum of 55 percent of the
flaws must be cracks. The remaining flaws may be cracks
or fabrication type flaws, such as slag and lack of fusion.
The use of notches is not allowed.
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(5) In lieu of paragraphs 1.1 (e)(2) and 1.1 (e)(3) detection test
matrix, personnel demonstration test sets must contain a
representative distribution of flaw orientations, sizes, and
locations.

(F) The following provisions may be used for personnel qualification
for combined Supplement 4 to Appendix VIII and Supplement 6 to
Appendix VIII qualification. Licensees choosing to apply this
combined qualification shall apply all of the provisions of
Supplements 4 and 6 including the following provisions:

(1) For detection and sizing, the total number of flaws must be
at least 10. A minimum of 5 flaws shall be m
Supplement 4, and a minimum of 50 percent of(the flaws-%"
must be from Supplement 6. At least 50 percentofr-+ "e
flaws in any sizing must be cracks. Notches afe(not
acceptable for Supplement 6.

(2) Examination personnel are qualified for ýde5tion\and',:
length sizing when the results of (Iy//Pmbine],ed
performance demonstration satisfy th'aceeptanice criteria
of Supplement 4 to Appendix VIII.,2I •

(3) Examination personnl are-uhlified fj•r epth sizing when
Supplement 4 to Appendix VkIIPand"'- plement 6 to
Appendix VIII ffiws are sized\, With nhe respective

acceptance criteria othose suppleets.

(G) When applying Supplement 5 to-Appendix]VIII at least 50 percent
of the flaws in the demonstratio-n~\tst•set must be cracks and the
maximum misorientation shall be de ' onstrated with cracks. Flaws
in nozzles with bore diameters equal to or less than 4 inches may
be notches.

(H) When applying Supplement 5, Paragraph (a), to Appendix VIII, the
following provision must be used in calculating the number of
permissible false calls:

(1) The number of false calls allowed must be D/10, with a
maximum of 3, where D is the diameter of the nozzle.

(I) When performing nozzle-to-vessel weld examinations, the
following provisions must be used when the requirements
contained in Supplement 7 to Appendix VIII are applied for
nozzle-to-vessel welds in conjunction with Supplement 4 to
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Appendix VIII, Supplement 6 to Appendix VIII, or combined
Supplement 4 and Supplement 6 qualification.

(1) For examination of nozzle-to-vessel welds conducted from
the bore, the following provisions are required to qualify
the procedures, equipment, and personnel:

(i) For detection, a minimum of four flaws in one or
more full-scale nozzle mock-ups must be added to
the test set. The specimens must comply with
Supplement 6, paragraph 1.1, to Appendix VIII,
except for flaw locations specified in Table VIII S6-
1. Flaws may be either notches, fabrication flaws or
cracks. Seventy-five (75) percent of the flaws must
be cracks or fabrication flaws. Flaw locanidtIS
orientations must be selected from the'. choicesK-.ý
shown in paragraph (b)(2)(xii)(I)(4) of this section
Table VIII-S7-1--Modified, with the excep 'ti•i'at
flaws in the outer eighty-five (85) pefcnof tih-\
weld need not be perpendicular to/he weld. here
may be no more than two flaws frobmeachjcateg "
and at least one subsurface fla, urst'be'iniud&1•

(ii) For length sizing,-a--minimuii of four flaCw s in §
56.26(b)(2)(xii)I)(l-4 must beifncluded in the test
set. The lp•g sizing r >sI musdtbe added to the
results ofcombined Suppleffi6nt 4 tppendix VIII
and Supplefflent 6 to Appendix VIII. The combined
results must Aheet the/,icceptance standards
contained in § 5&ý26,b)(2-(i{'i)(E)(3).

(iii) For depth sizing, a minimum of four flaws as in §
56.26(b)(2)(xii)(I)(1)(i) must be included in the test
set. Their depths must be distributed over the ranges
of Supplement 4, Paragraph 1.1, to Appendix VIII,
for the inner 15 percent of the wall thickness and
Supplement 6, Paragraph 1.1, to Appendix VIII, for
the remainder of the wall thickness. The depth
sizing results must be combined with the sizing
results from Supplement 4 to Appendix VIII for the
inner 15 percent and to Supplement 6 to Appendix
VIII for the remainder of the wall thickness. The
combined results must meet the depth sizing
acceptance criteria contained in §§
56.26(b)(2)(xii)(C)(1), 56.26(b)(2)(xii)(E)(1), and
56.26(b)(2)(xii)(F)(3).
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(2) For examination of reactor vessel nozzle-to-vessel welds
conducted from the inside of the vessel,

(i) The clad to base metal interface and the adjacent
examination volume to a minimum depth of 15
percent T (measured from the clad to base metal
interface) must be examined from four orthogonal
directions using a procedure and personnel qualified
in accordance with Supplement 4 to Appendix VIII
as modified by §§ 56.26(b)(2)(xii)(B) and
56.26(b)(2)(xii)(C).

(ii) When the examination volume defined, ii\§
56.26(b)(2)(xii)(I)(2)(i) cannot be effectiv6Jy
examined in all four directions, the exahninný•"t
must be augmented by examination from the nozzle
bore using a procedure and personnel quafied4% "
accordance with § 56.26(b)(2)(xii)(I)(,!17 ,

(iii) The remainder of the examination volu not
covered by § 56.26(b)(2,)Pý')Y)i) °
combination of § 56.26(b(J)(xii)(I)(2.)(i and §
56.26(b)(Z)(xii)(].)(-2-)(o 1,ii., be•+ •+exa."hu. nfrom

the nozzle boru"singi pro~edure and personnel
qualified yn accor-ance\(j. with §
56.26(b)Q2(xii)(I)(1), or from\the vessel shell using
a procedur',,d personnel qualified for single sided
examination in•"accordance xyth Supplement 6 to
Appendix VIII asl"Z' modified by §§
56.26(b)(2)(xii)(D, .5 26(b)(2)(xii)(E), and
56.26(b)(2)(xii)(F).

(3) For examination of reactor vessel nozzle-to-shell welds
conducted from the outside of the vessel,

(i) The clad to base metal interface and the adjacent
metal to a depth of 15 percent T, (measured from
the clad to base metal interface) must be examined
from one radial and two opposing circumferential
directions using a procedure and personnel qualified
in accordance with Supplement 4 to Appendix VIII,
as modified by §§ 56.26(b)(2)(xii)(B) and
56.26(b)(2)(xii)(C), for examinations performed in
the radial direction.
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(ii) The examination volume not addressed by §
56.26(b)(2)(xv)(I)(3)(i) must be examined in a
minimum of one radial direction using a procedure
and personnel qualified for single sided examination
in accordance with Supplement 6 to Appendix VIII,
as modified by §§ 56.26(b)(2)(xii)(D), and
56.26(b)(2)(xii)(E), 56.26(b)(2)(xii)(F)

(4) Table VIII-S7-1, "Flaw Locations and Orientations,"
Supplement 7 to Appendix VIII, is modified as follows:

Table VIII1-S7-1

Flaw Locations and Orientations
Parallel to weld Perpendicular t6 weld" ;

Inner 15 percent X X
OD Surface X
Subsurface X

(J) As a modification to the requirements of Suppleme 8,
Subparagraph 1.1(c), to Appendix VIII, notches mab located
within one diameter of each end of the bol tud.

(K) When implementing Supplement 2 to p jidiJ VIII, only the
provisions related to tficto th.: coordInIted Iipementation of
Supplement 3 to Supplem. 22 performanicdemonstrations are to
be applied.

(xi) Appendix VIII single side ferritic 'v, and pl/i g and stainless steel
piping examination.

(A) Examinations performed from one side of a ferritic vessel weld
must be conducted with equipment, procedures, and personnel that
have demonstrated proficiency with single side examinations. To
demonstrate equivalency to two sided examinations, the
demonstration must be performed to the requirements of Appendix
VIII as modified by this paragraph and §§ 56.26(b)(2)(xii) (B)
through (F), on specimens containing flaws with non-optimum
sound energy reflecting characteristics or flaws similar to those in
the vessel being examined.

(B) Examinations performed from one side of a ferritic or stainless
steel pipe weld must be conducted with equipment, procedures,
and personnel that have demonstrated proficiency with single side
examinations. To demonstrate equivalency to two sided
examinations, the demonstration must be performed to the
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requirements of Appendix VIII as modified by this paragraph and
§ 56.26(b)(2)(xii)(A).

(xii) Reconciliation of Quality Requirements. When purchasing replacement
items the replacement items must be purchased, to the extent necessary, in
accordance with the licensee's quality assurance program description
required by 10 CFR 56.76(a)(6)(ii).

(xiii) Certification of NDE personnel. (A) Level I and II nondestructive
examination personnel shall be recertified annually as specified in the
2001 Edition of IMA-232 1.

(xiv) Substitution of alternative methods. The provisions for the substitution of
alternative examination methods, a combination of methods, ornew,.y
developed techniques in the 2001 Edition of IMA-2250 must be ap lied

(xv) System leakage tests.

(A) Perform leakage tests in accordance with IMA-5000,-offthe 204.
Edition of Section XI.

(B) The NDE provision in IMA- 4710 of the 200l.Eitio~ n f Secton
XI must be applied when performing system leakage tests after
repair and replacement activities-per-formed, by~weldin ro rbrazing
on a liquid metal or cover gas-retainihg bound'a

(xxi) Table IMB-2500-1 examuinationrequirements.

(A) The provisions of Table IWB-2-500-1, E amination Category B-
A, Liquid Metal Retaining Weld~sln Vese/ls Protected by Guard
Vessels, Items B1.10 (Inspection'Program /A) of the 1998 Edition
must be applied when using the 1999/Addenda through the latest
edition and addenda incorporated by reference in paragraph (b)(2)
of this section..

(B) The provisions of Table IMB-2500-1, Examination Category B-G-
2, Item B6.10, that are in the 1995 Edition are applicable only to
reused bolting when using the 1997 Addenda through the latest
edition and addenda incorporated by reference in paragraph (b)(2)
of this section.

(xxii) Surface Examination. The use of the provision in IMA-2220, "Surface
Examination," of Section XI, 2001 Edition through the latest edition and
addenda incorporated by reference in paragraph (b)(2) of this section, that
allow use of an ultrasonic examination method is prohibited.
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(xxiii) Evaluation of Thermally Cut Surfaces. The use of the provisions for
eliminating mechanical processing of thermally cut surfaces in IWA-
4461.4.2 of Section XI, 2001 Edition through the latest edition and
addenda incorporated by reference in paragraph (b)(2) of this section are
prohibited.

(xxiv) Incorporation of the Performance Demonstration Initiative and Addition
of Ultrasonic Examination Criteria. The use of Appendix VIII and the
supplements to Appendix VIII, Division 1, and Article 1-3000, Division 3,
of Section XI of the ASME BPV Code, 2002 Addenda through the latest
edition and addenda incorporated by reference in paragraph (b)(2) of this
section, is prohibited.

(xxv) Leak Testing Class 1, 2, and 3 Mechanical Joints. The repailr a
replacement activity provisions in IMA-4710(c) of the 1998 EKition -f
Section XI for pressure testing Class 1, 2, and 3 mechanical join s Iu
applied when using the 2001 Edition through the latest edition la
addenda incorporated by reference in paragraph (b)(2) of this section.

(3) As used in this section, references to the OM Code refer to the AME Code for
Operation and Maintenance of Nuclear Power Plants, and in1cud1t e 1995
Edition through the 2004 Edition subject to the follo, ig' ,hmitai nd-
modifications:

(i) Quality Assurance. When applying edons- 4d addena, of the OM Code,
the requirements of NQA- 1, "Quýi rAssurance* 1 Iirmnts for Nuclear
Facilities," 1979 Addenda, are cý4ceptable as permltted bythsTA 1.4 of the
1995 Edition through 1997 Add&ida, or ISTA-1500 of the 1998 Edition
through the latest edition and add•an a incor°-oated by reference in
paragraph (b)(3) of this section, provided e lic tisee uses its 10 CFR Part
56, Appendix B, quality assurance progran conjunction with the OM
Code requirements. Commitments contained in the licensee's quality
assurance program description that are more stringent than those contained
in NQA- 1 govern OM Code activities. If NQA- 1 and the OM Code do not
address the commitments contained in the licensee's Appendix B quality
assurance program description, the commitments must be applied to OM
Code activities.

(ii) Motor-Operated Valve testing. Licensees shall comply with the provisions
for testing motor-operated valves in OM Code ISTC 4.2, 1995 Edition
with the 1996 and 1997 Addenda, or ISTC-3500, 1998 Edition through the
latest edition and addenda incorporated by reference in paragraph (b)(3) of
this section, and shall establish a program to ensure that motor-operated
valves continue to be capable of performing their design basis safety
functions.
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(iii) Appendix II. Licensees applying Appendix II, "Check Valve Condition
Monitoring Program," of the OM Code, 1995 Edition with the 1996 and
1997 Addenda, shall satisfy the requirements of (b)(3)(iii)(A),
(b)(3)(iii)(B), and (b)(3)(iii)(C) of this section. Licensees applying
Appendix II, 1998 Edition through the 2002 Addenda, shall satisfy the
requirements of (b)(3)(iii)(A), (b)(3)(iii)(B), and (b)(3)(iii)(D) of this
section.

(A) Valve opening and closing functions must be demonstrated when
flow testing or examination methods (nonintrusive, or disassembly
and inspection) are used;

(B) The initial interval for tests and associated examinations may not
exceed two fuel cycles or 3 years, whichever is longer; An,
extension of this interval may not exceed one fuel y'cle per,
extension with the maximum interval not to exceed \10Ke s;
trending and evaluation of existing data must be used to reduce or
extend the time interval between tests.

(C) If the Appendix II condition monitoring program/i s/dfýontinued,
then the requirements of ISTC 4.5.1 throug 4.5.4 A/ust be
implemented.

(D) The applicable provisions "of-subsectn 1ST \drnius be
implemented if the Appendi"xJ'-condi'ion monitoring program is
discontinued.

(iv) Exercise interval for manual valves. anual valves must be exercised on a
2-year interval rather that the 5-year\inIterval speyfied in paragraph ISTC-
3540 of the 1999 Addenda through the, la~tes, edition and addenda
incorporated by reference in paragraph (b ( this section, provided that
adverse conditions do not require more frequent testing.

(4) Design, Fabrication, and Materials Code Cases. Licensees may apply the ASME
Boiler and Pressure Vessel Code cases listed in NRC Regulatory Guide 1.84,
Revision 34, without prior NRC approval subject to the following:

(i) When an applicant or licensee initially applies a listed Code case, the
applicant or licensee shall apply the most recent version of that Code case
incorporated by reference in this paragraph.

(ii) If an applicant or licensee has previously applied a Code case and a later
version of the Code case is incorporated by reference in this paragraph, the
applicant or licensee may continue to apply the previous version of the
Code case as authorized, or may apply the later version of the Code case,
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including any NRC-specified conditions placed on its use, until it updates
its Code of Record for the component being constructed.

(iii) Application of an annulled Code case is prohibited unless an applicant or
licensee applied the listed Code case prior to it being listed as annulled in
Regulatory Guide 1.84. If an applicant or licensee has applied a listed
Code case that is later listed as annulled in Regulatory Guide 1.84, the
applicant or licensee may continue to apply the Code case until it updates
its Code of Record for the component being constructed.

(5) Inservice Inspection Code Cases. Licensees may apply the ASME Boiler and
Pressure Vessel Code cases listed in Regulatory Guide 1.147, Revision 15,
without prior NRC approval subject to the following:

(i) When a licensee initially applies a listed Code case, the licensee sll-,.,1
apply the most recent version of that Code case incorporated by ,referec e
in this paragraph.

(ii) If a licensee has previously applied a Code case and a later ,eT-ob of t,
Code case is incorporated by reference in this paragraph, IcI ens ,
continue to apply, to the end of the current 120-month in 1hthe
previous version of the Code case as authorized or'nmy apyp4f7rthe 1atr
version of the Code case, including any NRC-sp ciied condtions plýced
on its use.

(iii) Application of an annulled Code ase is pr hilited unie1ss a licensee
previously applied the listed Codc ."ase prior to i ing " d as annulled
in Regulatory Guide 1.147. Ar "ode case listd as annulled in any
Revision of Regulatory Guide 1.147Nhich a licensee has applied prior to
it being listed as, annulled, may contin e'"to be applied by that licensee to
the end of the 120-month interval wIn ch the Code case was
implemented.

(6) Operation and Maintenance of Nuclear Power Plants Code Cases. Licensees
may apply the ASME Operation and Maintenance Nuclear Power Plants Code
cases listed in Regulatory Guide 1.192 without prior NRC approval subject to the
following:

(i) When a licensee initially applies a listed Code case, the licensee shall
apply the most recent version of that Code case incorporated by reference
in this paragraph.

(ii) If a licensee has previously applied a Code case and a later version of the
Code case is incorporated by reference in this paragraph, the licensee may
continue to apply, to the end of the current 120-month interval, the
previous version of the Code case as authorized or may apply the later
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version of the Code case, including any NRC-specified conditions placed
on its use.

(iii) Application of an annulled Code case is prohibited unless a licensee
previously applied the listed Code case prior to it being listed as annulled
in Regulatory Guide 1.192. If a licensee has applied a listed Code case that
is later listed as annulled in Regulatory Guide 1. 192, the licensee may
continue to apply the Code case to the end of the current 120-month
interval.

(c) Reactor coolant boundary. (1) Components which are part of the reactor coolant
boundary must meet the requirements for Class 1 components in Section i14 5 of the
ASME Boiler and Pressure Vessel Code, except as provided in paragraphs (c)(2), (c)(3),
and (c)(4) of this section. >

(2) Components which are connected to the reactor coolant system and are' a do
the reactor coolant boundary as defined in § 56.2 need not meet the require ents
of paragraph (c)(1) of this section, Provided:

0) In the event of postulated failure of the component durinn y, i reactor
operation, the reactor can be shut down and cooled down to, b'wen
150'C and 300N C in an orderly manner; or

(ii) The component is or can be isolated from-the reactor coolantsystem by
two valves in series (both closed, both.open, o on>eclosed and the other
open). Each open valve must be capable of' autom ttic\actuation and,
assuming the other valve is open, its closure time ust be such that, in the
event of postulated failure of"th\e., component "diring normal reactor
operation, each valve remains operable a~nd the reator can be shut down
and cooled down in an orderly manner. .X /

(3) The Code edition, addenda, and optional ASME Code cases to be applied to
components of the reactor coolant boundary must be determined by the
provisions of paragraph NCA- 1140, Subsection NCA of Section III of the ASME
Boiler and Pressure Vessel Code, but--

4
USAS and ASME Code addenda issued prior to the Winter 1977 Addenda are considered to be "in effect" or

"effective" 6 months after their date of issuance and after they are incorporated by reference in paragraph (b) of
this section. Addenda to the ASME Code issued after the Summer 1977 Addenda are considered to be "in effect"
or "effective" after the date of publication of the addenda and after they are incorporated by reference in
paragraph (b) of this section.

For ASME Code Editions and Addenda issued prior to the Winter 1977 Addenda, the Code Edition and Addenda
applicable to the component is governed by the order or contract date for the component, not the contract date
for the nuclear energy system. For the Winter 1977 Addenda and subsequent editions and addenda the method
for determining the applicable Code editions and addenda is contained in Paragraph NCA 1140 of Section III of
the ASME Code.
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(i) the edition and addenda applied to a component must be those which are
incorporated by reference in paragraph (b)(1) of this section,

(ii) the ASME Code provisions applied to the pressure vessel may be dated no
earlier than the Summer 1972 Addenda of the 1971 edition,

(iii) the ASME Code provisions applied to piping, pumps, and valves may be
dated no earlier than the Winter 1972 Addenda of the 1971 edition, and

(iv) The optional Code cases applied to a component must be those listed in
NRC Regulatory Guide 1.84 that is incorporated by reference in paragraph
(b) of this section.

(d) Quality Group B components. (1) For a sodium cooled nuclear prototypw,.,1se
application for a construction permit, or for a sodium cooled nuclear power planthS
application for a combined license, manufacturing license, standard desi n app or
standard design certification, with components classified Quality Group B must meet the
requirements for Class 2 Components in Section III of the ASME Boiler and es ute
Vessel Code.

(2) The Code edition, addenda, and optional ASME Code cases to e aplied 'to the
systems and components identified in paragraph (d)(1) o s Iect 1'(M M be"
determined by the rules of paragraph NCA-1140, Subseetion NCA III
of the ASME Boiler and Pressure Vessel Code, but--

(i) the edition and addenda must be those which ar inIro)ted by reference

in paragraph (b)(1) of this sectio,

(ii) the ASME Code provisions appliedto e systems a d

(iii) components may be dated no earlier thli t 1980 Edition, and The
optional Code cases must be those listed in the NRC Regulatory Guide
1.84 that is incorporated by reference in paragraph (b) of this section.

(e) Quality Group C components. (1) For a sodium cooled nuclear prototype whose
application for a construction permit, or for a sodium cooled nuclear power plant whose
application for a combined license, manufacturing license, standard design approval, or
standard design certification, with components classified Quality Group CIO must meet

Guidance for quality group classifications of components which are to be included in the safety analysis reports
pursuant to § 50.34(a) and § 50.34(b) may be found in Regulatory Guide 1.26, "Quality Group Classifications and
Standards for Water-, Steam-, and Radiological-Waste-Containing Components of Nuclear Power Plants," and in
Section 3.2.2 of NUREG-0800, "Standard Review Plan for Review of Safety Analysis Reports for Nuclear Power
Plants."

10Guidance for quality group classifications of components which are to be included in the safety analysis reports
pursuant to § 50.34(a) and § 50.34(b) may be found in Regulatory Guide 1.26, "Quality Group Classifications and
Standards for Water-, Steam-, and Radiological-Waste-Containing Components of Nuclear Power Plants," and in
Section 3.2.2 of NUREG-0800, "Standard Review Plan for Review of Safety Analysis Reports for Nuclear Power
Plants."
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the requirements for Class 3 components in Section III of the ASME Boiler and Pressure
Vessel Code.

(2) The Code edition, addenda, and optional ASME Code cases to be applied to the
systems and components identified in paragraph (e)(1) of this section must be
determined by the rules of paragraph NCA- 1140, subsection NCA of Section III
of the ASME Boiler and Pressure Vessel Code, but--

(i) the edition and addenda must be those which are incorporated by reference
in paragraph (b)(1) of this section,

(ii) the ASME Code provisions applied to the systems and

(iii) components may be dated no earlier than the 1980 Edition, and fi
optional Code cases must be those listed in NRC Regulatory Guiie 1 4
that is incorporated by reference in paragraph (b) of this section.

(f) Inservice testing requirements. Requirements for inservice inspection of Class1 Gs
2, Class 3, Class MC, and Class CC components (including their supports) yer cated i
§ 56.56(g).

(1) For a sodium cooled nuclear prototype facility whose •i.htrIfe ion [-rmI4"or
design approval, design certification, combined license, or manufaturinig
license:

(i) Safety related passive decay heaymoval sys ems, hose construction
permit for prototypes, or design certification, desigin approval, combined
license, or manufacturing for soId'icooled nucleal• power plants which
are classified as ASME Code Class must be designed and be provided
with access to enable the performance ýYfinse iLe testing of the passive
heat removal components for assessing operitional readiness set forth in
editions and addenda of the ASME OM Code (or the optional ASME
Code cases listed in the NRC Regulatory Guide 1.192 that is incorporated
by reference in paragraph (b) of this section) referenced in paragraph
(b)(3) of this section at the time the construction permit, combined license,
manufacturing license, design certification, or design approval is issued.

(ii) Non-safety related passive heat removal systems, whose construction
permit for prototypes, or design certification, design approval, combined
license, or manufacturing for sodium cooled nuclear power plants, which
are classified as ASME Code Class 2 and 3 must be designed and be
provided with access to enable the performance of inservice testing of the
passive heat removal components for assessing operational readiness set
forth in editions and addenda of the ASME OM Code (or the optional
ASME Code cases listed in the NRC Regulatory Guide 1.192 that is
incorporated by reference in paragraph (b) of this section) referenced in
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paragraph (b)(3) of this section at the time the construction permit,
combined license, or design certification is issued.

(iii) Pumps and valves, whose construction permit for prototypes, or design
certification, design approval, combined license, or manufacturing for
sodium cooled nuclear power plants, which are classified as ASME Code
Class 1 must be designed and be provided with access to enable the
performance of inservice testing of the pumps and valves for assessing
operational readiness set forth in editions and addenda of the ASME OM
Code (or the optional ASME Code cases listed in the NRC Regulatory
Guide 1.192 that is incorporated by reference in paragraph (b) of this
section) referenced in paragraph (b)(3) of this section at the time the
construction permit, combined license, manufacturing license, de ign
certification, or design approval is issued.

(iv) Pumps and valves, whose construction permit for prototypes, or deI" gn %
certification, design approval, combined license, or manufactur•lngL for
sodium cooled nuclear power plants, which are classified as ASM11,E code
Class 2 and 3 must be designed and be provided with access V nable e1
performance of inservice testing of the pumps and valves fing
operational readiness set forth in editions and addenda of, the -\S F
Code (or the optional ASME Code cases listed in~e NR egultorry
Guide 1.192 that is incorporated by reference i paragrap (J) of'this
section) referenced in paragraph (b)(3!)-ofthis sction at the ti'e the
construction permit, combined license; or des•Igncertiric tion is issued.

(v) All pumps and valves may meet the test requri ement set forth in
subsequent editions of codes and addenda or portions thereof which are
incorporated by reference in paragra h b) of thiss ection, subject to the
limitations and modifications listed in pýararaplOb of this section.

(vi) In-vessel transfer machine whose construction permit for prototypes, or
design certification, design approval, combined license, or manufacturing
for sodium cooled nuclear power plants, which are classified as ASME
Code Class 1 must be designed and be provided with access to enable the
performance of inservice testing of the in-vessel transfer machine for
assessing operational readiness set forth in editions and addenda of the
ASME OM Code (or the optional ASME Code cases listed in the NRC
Regulatory Guide 1.192 that is incorporated by reference in paragraph (b)
of this section) referenced in paragraph (b)(3) of this section at the time
the construction permit, combined license, manufacturing license, design
certification, or design approval is issued.

(2) Throughout the service life of a sodium cooled nuclear prototype or power plant,
pumps and valves which are classified as ASME Code Class 1, Class 2 and Class
3 must meet the inservice test requirements, except design and access provisions,
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set forth in the ASME OM Code and addenda that become effective subsequent
to editions and addenda specified in paragraph (f)(1) of this section and that are
incorporated by reference in paragraph (b) of this section, to the extent practical
within the limitations of design, geometry and materials of construction of the
components.

(i) Inservice tests to verify operational readiness of pumps and valves, whose
function is required for safety, conducted during the initial 120-month
interval must comply with the requirements in the latest edition and
addenda of the Code incorporated by reference in paragraph (b) of this
section on the date 12 months before the date of issuance of the operating
license, or 12 months before the date scheduled for initial loading fuel
under a combined license (or the optional ASME Code cases listed in
NRC Regulatory Guide 1.192, that is incorporated by reference i in
paragraph (b) of this section), subject to the limitations and modifications
listed in paragraph (b) of this section.

(ii) Inservice tests to verify operational readiness of pumps and valves-,<W\ ose
function is required for safety, conducted during successiveT20-month
intervals must comply with the requirements of the latst~elition and
addenda of the Code incorporated by reference in paragraph (b).1>his
section 12 months before the start of the 1220-monith \inteval (or.•the
optional ASME Code cases listed in NRC Regulatory 1uide•l1.,47,
Revision 15, or 1.192 that are incorporbated-y reference in paragraph (b)
of this section), subject to the liiitat~ions and modifications listed in
paragraph (b) of this section. /

(iii) Inservice tests of pumips and valves may meet the requirements set forth in
subsequent editions and addenda 'hat>are incororated by reference in
paragraph (b) of this section, subjecttoit&he limitat'ons and modifications
listed in paragraph (b) of this section, and subject to Commission
approval. Portions of editions or addenda may be used provided that all
related requirements of the respective editions or addenda are met.

(3) (i) The inservice test program for a sodium cooled nuclear prototype or power
plant must be revised by the licensee, as necessary, to meet the requirements of
paragraph (f)(2) of this section.

(ii) If a revised inservice test program for a sodium cooled nuclear prototype
or power plant conflicts with the technical specification for the facility, the
licensee shall apply; to the Commission for amendment of the technical
specifications to conform the technical specification to the revised
program. The licensee shall submit this application, as specified in § 56.4,
at least 6 months before the start of the period during which the provisions
become applicable, as determined by paragraph (f)(2) of this section.
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(iii) If the licensee has determined that conformance with certain code
requirements is impractical for its sodium cooled nuclear prototype or
power plan, the licensee shall notify the Commission and submit, as
specified in § 56.4, information to support the determination.

(iv) Where a pump or valve test requirement by the code or addenda is
determined to be impractical by the licensee and is not included in the
revised inservice test program as permitted by paragraph (f)(2) of this
section, the basis for this determination must be demonstrated to the
satisfaction of the Commission not later than 12 months after the
expiration of the initial 120-month period of operation from start of
facility commercial operation and each subsequent 120-month period of
operation during which the test is determined to be impractical.

(4) (i) The Commission will evaluate determinations under paragraph (f)(/3)rff this
section that code requirements are impractical. The Commission may grant relief
and may impose such alternative requirements as it determines is authozei/cdh\b
law and will not endanger life or property or the common defense and sccuri
and is otherwise in the public interest giving due consideration t burdcfr:N
upon the licensee that could result if the requirements were 1po-sed-,n the
facility. e

(ii) The Commission may require the licensee to9'ollow an augmented
inservice test program for pumps and y -ves for which the oiiiQnission
deems that added assurance of operationa.1-readihess is'i• essary.

(g) Inservice inspection requirements. Requirements for insenrice testing of Class 1,
Class 2, and Class 3 pumps and valves are locatedi)n§ 56.26(f). j'

(1) For a sodium cooled nuclear prototype or poweip lant,.wVose construction permit,
or design certification, design approval, com ained Aicense, or manufacturing
license, respectively, is issued:

(i) Components (including supports) which are classified as ASME Code
Class I must be designed and be provided with access to enable the
performance of inservice examination of these components and must meet
the preservice examination requirements set forth in the editions and
addenda of Section XI of the ASME Boiler and Pressure Vessel Code
incorporated by reference in paragraph (b) of this section (or the optional
ASME Code cases listed in NRC Regulatory Guide 1.147, Revision 15,
that are incorporated by reference in paragraph (b) of this section) applied
to the construction of the particular component.

(ii) Components which are classified as ASME Code Class 2 and Class 3 and
supports for components which are classified as ASME Code Class 1,
Class 2, and Class 3 must be designed and be provided with access to

B-140



enable the performance of inservice examination of these components and
must meet the preservice examination requirements set forth in the
editions and addenda of Section XI of the ASME Boiler and Pressure
Vessel Code incorporated by reference in paragraph (b) of this section (or
the optional ASME Code Cases listed in NRC Regulatory Guide 1.147,
Revision 15, that are incorporated by reference in paragraph (b) of this
section) applied to the construction of the particular component.

(iii) All components (including supports) may meet the requirements set forth
in subsequent editions of codes and addenda or portions thereof which are
incorporated by reference in paragraph (b) of this section, subject to the
limitations and modifications listed therein.

(2) Throughout the service life of a sodium cooled nuclear prototype or poweplpý'rt
components (including supports) which are classified as ASME Code`lass h
Class 2 and Class 3 must meet the requirements, except design ai 9 ess
provisions and preservice examination requirements, set forth in SectioiX of
editions of the ASME Boiler and Pressure Vessel Code and Addenda'htate'I
incorporated by reference in paragraph (b) of this section, to the exen-te actiC a1
within the limitations of design, geometry and materials of con4 crdCii '6of the
components. Components which are classified as Class MC pressure retainingcomponents and their integral attachments, and componentslvhtiýh a

as Class CC liquid metal or cover gas retaining compo¶4 •ts and thktir intseralattachments must meet the requirements, except-design ar ce
g qndýac ess pro~vi uios and

preservice examination requirements, set fo' Ii-SitIon X 1 to the ASME Boiler
and Pressure Vessel Code and Addend,,,i1at are incor, ortc.dby reference in
paragraph (b) of this section, subj~t~o the limitato- listed6' paragraph
(b)(2)(vi) of this section and the modi f-Itions listed in paragraphs (b)(2)(viii)
and (b)(2)(ix) of this section, to the extit. practical Within the limitation of
design, geometry and materials of constructi (fl .th. .nents.

(i) Inservice examination of components and system leakage tests conducted
during the initial 120-month inspection interval must comply with the
requirements in the latest edition and addenda of the Code incorporated by
reference in paragraph (b) of this section on the date 12 months before the
date of issuance of the operating license (or the optional ASME Code
cases listed in NRC Regulatory Guide 1.147, Revision 15, that are
incorporated by reference in paragraph (b) of this section, subject to the
limitations and modifications listed in paragraph (b) of this section.

(ii) Inservice examination of components and system leakage tests conducted
during successive 120-month inspection intervals must comply with the
requirements of the latest edition and addenda of the Code incorporated by
reference in paragraph (b) of this section 12 months before the start of the
120-month inspection interval (or the optional ASME Code cases listed in
NRC Regulatory Guide 1.147, Revision 15, that are incorporated by
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reference in paragraph (b) of this section), subject to the limitations and
modifications listed in paragraph (b) of this section.

(iii) Inservice examination of components and system leakage tests may meet
the requirements set forth in subsequent editions and addenda that are
incorporated by reference in paragraph (b) of this section, subject to the
limitations and modifications listed in paragraph (b) of this section, and
subject to Commission approval. Portions of editions or addenda may be
used provided that all related requirements of the respective editions or
addenda are met.

(iv) For a sodium cooled nuclear prototype or power plant whose construction
permit or combined license, respectively, is issued:

(A) Metal containment pressure retaining components ad eir.
integral attachments must meet the inservice inspection, re pai •Ri
replacement requirements applicable to components whch are
classified as ASME Code Class MC;

(B) Metallic shell and penetration liners which are pressure etaining
components and their integral attachments in -concrete
containments must meet the inservice inspectionreair, }and
replacement requirements applicable to czwiponents[wh-'ichare
classified as ASME Code Class M.C;.and '•<

(C) Concrete containment pes~sre retaini • cop0 ents and their

integral attachments, ad:ibth. post-tensionmng systems of concrete
containments must meet' 1\e inservice iaspection, repair, and
replacement requirements aptficable to A~pponents, which are
classified as ASME Code ClassC .

(3) (i) The inservice inspection program for a sodium cooled nuclear prototype or
power plant must be revised by the licensee, as necessary, to meet the
requirements of paragraph (g)(2) of this section.

(i) If a revised inservice inspection program for a prototype or plant conflicts
with the technical specification for the facility, the licensee shall apply to
the Commission for amendment of the technical specifications to conform
the technical specification to the revised program. The licensee shall
submit this application, as specified in § 56.4, at least six months before
the start of the period during which the provisions become applicable, as
determined by paragraph (g)(2) of this section.

(ii) If the licensee has determined that conformance with certain code
requirements is impractical for its facility, the licensee shall notify the
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Commission and submit, as specified in § 56.4, information to support the
determinations.

(iii) Where an examination requirement by the code or addenda is determined
to be impractical by the licensee and is not included in the revised
inservice inspection program as permitted by paragraph (g)(2) of this
section, the basis for this determination must be demonstrated to the
satisfaction of the Commission not later than 12 months after the
expiration of the initial 120-month period of operation from start of
facility commercial operation and each subsequent 120-month period of
operation during which the examination is determined to be impractical.

(4) (i) The Commission will evaluate determinations under paragraph (g)(3) of this
section that code requirements are impractical. The Commission may grant s! ',
relief and may impose such alternative requirements as it determines "is
authorized by law and will not endanger life or property or the commondefens
and security and is otherwise in the public interest giving due consideratio,",, the
burden upon the licensee that could result if the requirements were imposed on
the sodium cooled nuclear prototype or power plant.

(i) The Commission may require the licensee to follo 'an a1f•W1ic
inservice inspection program for systems and comprhents for whic the
Commission deems that added assurance of a ctural reliabil"4 is
necessary.

(A) All previously granted rel"ifs under 5 6.'5 t'o iensees for the
extent of volumetric I ,amlnation of reacto vessel shell welds
specified in Item B 1.10 "f Examination Japtegory B-A, "Liquid
Metal Retaining Welds in essels Protecte&6y Guard Vessels," in
Table IMB- 2500-1 of subsecti)n`MBin applicable edition and
addenda of Section XI, Division,, of the ASME Boiler and
Pressure Vessel Code, during the inservice inspection interval in
effect on July 1, 2001 are hereby revoked, subject to the specific
modification in § 56.26(g)(4)(ii)(C)(4) for licensees that defer the
augmented examination in accordance with § 56.26(g)(4)(ii)(C).

(B) All licensees shall augment their reactor vessel examination by
implementing once, as part of the inservice inspection interval in
effect on July 1, 2001, the examination requirements for reactor
vessel shell welds specified in Item B I.10 of Examination
Category B-A, "Liquid Metal Retaining Welds in Vessels
Protected by Guard Vessels," in Table IMB-2500-1 of subsection
IMB of the 2001 Edition of Section XI, Division 3, of the ASME
Boiler and Pressure Vessel Code, subject to the conditions
specified in § 56.26(g)(4)(ii)(C) and (D). The augmented
examination, when not deferred in accordance with the provisions
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of § 56.26(g)(4)(ii)(C), shall be performed in accordance with the
related procedures specified in the Section XI edition and addenda
applicable to the inservice inspection interval in effect on July 1,
2001, and may be used as a substitute for the reactor vessel weld
examination scheduled for implementation during the inservice
inspection interval in effect on July 1, 2001. For the purpose of this
augmented examination, essentially 100% as used in Table IMB-
2500-1 means more than 90 percent of the examination volume of
each weld, where the reduction in coverage is due to interference
by another component, or part geometry.

(C) Licensees with fewer than 40 months remaining in the inservice
inspection interval in effect on July 1, 2001 may defer the
augmented reactor vessel examination specified ýin ft" k,
56.26(g)(4)(ii)(B) to the first period of the next inspection intera
under the following conditions:

(1) The deferred augmented examination may not be used, ,a
substitute for the reactor vessel shell weld.-'examinatio
scheduled for implementation during th-&e'inslqice
inspection interval in effect on July 1, 200

(2) The deferred augmented examinatin may e used as a
substitute for the reactor--vessel I weld exami-nation
normally scheduled for the-i-nso""ce-tion\inerval in which the
deferred examination is performed.

(3) If the deferred qu'g~mented examin, tion is used as a
substitute for the normal.ly scheduled reactor vessel shell
weld examination, sue'et'e vessel shell weld,subseqe,/reactorv
examinations must be performed during the first period of
successive inspection intervals.

(4) Licensees that defer the augmented examination, as
permitted herein, may retain all previously granted reliefs
that otherwise would be revoked by § 56.26(g)(6)(ii)(A) for
the inservice inspection interval in effect on July 1, 2001.

(5) Licensees with fewer than 40 months remaining in the
inservice inspection interval in effect on July 1, 2001 may
extend that interval in accordance with the provisions of
Section XI (2001 Edition) IMA-2430(d) for the purpose of
implementing the augmented examination during that
interval.
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(6) The deferred augmented examination shall be performed in
accordance with the related procedures specified in the
Section XL edition and addenda applicable to the inspection
interval in which the augmented examination is performed.

(D) The requirement for augmented examination of the reactor vessel
may be satisfied by an examination of essentially 100 percent of
the reactor vessel shell welds specified in § 56.26(g)(4)(ii)(B) that
has been completed, or is scheduled for implementation with a
written commitment, or is required by § 56.26(g)(2)(i), during the
inservice inspection interval in effect on July 1, 2001.

(E) Licensees that make a determination that they are unable to
completely satisfy the requirements for the augmented r tor
vessel shell weld examination specified in paragraph (g)( ii)(,A)
of this section shall submit information to the Comrmiscsio o
support the determination and shall propose an alternative to, the
examination requirements that would provide an acceptable 1v, l1
of quality and safety. The licensee may use 1 -the piosed
alternative when authorized by the Director, Office- of' clear
Reactor Regulation or Director, Office of New R%13 a
appropriate.

(F) Licensees do not have to submit to the NRC taff for approval of
their containment inserviceZ wispction prgrms, which were
developed to satisfy the" 1quirements of hSu:C-tion IME with
specified modifications ýail limitations. The program elements and
the required documentationi ust be maintaIned on site for audit.

(G) Implementation of Appendix V it Secii~o" X. (1) Appendix VIII
and the supplements to Appendix '0 11',JCo Section XL, Division 1,
1995 Edition with the 1996 Addenda of the ASME Boiler and
Pressure Vessel Code must be implemented in accordance with the
following schedule: Appendix VIII and Supplements 1, 2, 3, and 8-
-May 22, 2000; Supplements 4 and 6--November 22, 2000;
Supplement 11--November 22, 2001; and Supplements 5, 7, and
10--November 22, 2002.

(2) Licensees implementing the 2001 Edition of IMA-2232 of
Section XI, Division 3, of the ASME Boiler and Pressure
Vessel Code must implement Appendix VIII and the
supplements to Appendix VIII of Section X1, Division 1, of
the ASME Boiler and Pressure Vessel Code.

(H) Reactor vessel head inspections.
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(1) All licensees of sodium cooled nuclear reactors shall
augment their inservice inspection program with ASME
Code Case N-729-1 subject to the conditions specified in
paragraphs (g)(4)(ii)(H)(2) through (6) of this section.
Licensees of existing operating reactors as of September
10, 2008 shall implement their augmented inservice
inspection program by December 31, 2008. Once a licensee
implements this requirement, the First Revised NRC Order
EA-03-009 no longer applies to that licensee and shall be
deemed to be withdrawn.

(2) Note 9 of ASME Code Case N-729-1 shall not be
implemented.

(3) Ultrasonic examinations shall be performedn ý fusg
personnel, procedures and equipment that havelben
qualified by blind demonstration on representative
mockups using a methodology that meets the conrldl"

specified in 56.26(g)(4)(ii)(H)(3)(i}/•7-t-hrouhý,
56.26(g)(4)(ii)(H)(3)(iv), instead of the(' u lifibation
requirements of Paragraph -2500 of AS 1-odes."dN -
729-1. References herein to Sectio /n I>Appn dix) yI -
shall be to the 2004 Edition with noddenda Vfthe AWME
BPV Code.
(i) The specime t shall Ihaye an appliiable thickness

qualification range of ±25 15ercent to- 4 0 percent for
nominal dieeithrough-wall thickness.

() The specime s~tKýhalh ,e a minimum of ten (10)
flaws, which provide~in aoustic response similar to
PWSCC indications. ll flaws shall be greater than
10 percent of the nominal pipe wall thickness. A
minimum of 20 percent of the total flaws shall
initiate from the inside surface and 20 percent from
the outside surface. At least 20 percent of the flaws
shall be in the depth ranges of 10-30 percent
through wall thickness and at least 20 percent
within a depth range of 31-50 percent through wall
thickness. At least 20 percent and no more than 40
percent of the flaws shall be oriented axially.

(iiO Procedures shall identify the equipment and
essential variables and settings used for the
qualification, and are consistent with Subarticle
VIII-2100 of Section XI, Appendix VIII. The
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procedure shall be requalified when an essential
variable is changed outside the demonstration range
as defined by Subarticle VIII-3130 of Section XI,
Appendix VIII and as allowed by Articles VIII-
4100, VIII-4200 and VIII-4300 of Section XI,
Appendix VIII. Procedure qualification shall
include the equivalent of at least three personnel
performance demonstration test sets. Procedure
qualification requires at least one successful
personnel performance demonstration.

(iv) Personnel performance demonstration test
acceptance criteria shall meet the personnel
performance demonstration detection6 lest
acceptance criteria of Table VIII-Sl10-1 o ecti'onf.
XI, Appendix VIII, Supplement 10. Exhiij h
procedures, equipment, and personnel are '1aii• ed
for depth sizing and length sizing when the/ $S
error, as defined by Subarticle VIII-3 l10-2•fSecti6
XI, Appendix VIII, of the flaw depth(fieeJihnents,
as compared to the true flaw depth do not '6Eeed
1/8 inch (3 mm), and the root •afe sq"re (RAS•
error of the flaw length mea ments,(. ,• 'A
to the true flaw lengths, do o) xceed 3.8.Sch (10
m m), r e s pe tiu~ve'ii."'ý0'

(4) If flaws attributed:(•PWSCC have ien ified, whether

acceptable or not f6<K;!ontinued servijce under Paragraphs -
3130 or -3140 of ST4E Code Case N-729-1, the re-
inspection interval must 15beSacbh, 6fueing outage instead of
the re-inspection intervals e by Table 1, Note (8) of
ASME Code Case N-729-I.

(5) Appendix I of ASME Code Case N-729-1 shall not be
implemented without prior NRC approval.

(I) Reactor coolant boundary inspections. I

(1) All licensees of sodium cooled nuclear reactors shall
augment their inservice inspection program by implementing
ASME Code Case N-722 subject to the conditions specified
in paragraphs (g)(4)(ii)(I)(2) through (4) of this section. The

For inspections to be conducted every refueling outage and inspections conducted every other refueling outage,
the initial inspection shall be performed at the next refueling outage after January 1, 2009. For inspections to be
conducted once per interval, the inspections shall begin in the interval in effect on January 1, 2009, and shall be
prorated over the remaining periods and refueling outages in this interval.
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inspection requirements of ASME Code Case N-722 do not
apply to components with pressure retaining welds fabricated
with Alloy 600/82/182 materials that have been mitigated by
weld overlay or stress improvement.

(2) If a visual examination determines that leakage is occurring
from a specific item listed in Table 1 of ASME Code Case
N-722 that is not exempted by the ASME Code, Section XI,
IMB-1220, additional actions must be performed to
characterize the location, orientation, and length of crack(s)
in Alloy 600 nozzle wrought material and location,
orientation, and length of crack(s) in Alloy 82/182 butt
welds. Alternatively, licensees may replace the Alloy
600/82/182 materials in all the components under the
number of the leaking component. (

(3) If ultrasonic examinations of butt welds are used to meiet- the
NDE requirements in paragraphs ( (I•:`\h
(g)(4)(ii)(I)(3) of this section, they must be perf6iihed usin
the appropriate supplement of Section XI, A1ppendlix ~II of
the ASME Boiler and Pressure Vessel Code.

(h) Protection and safety systems. (1) IEEE Std. 603-1991, includipg the correction sheet
dated January 30, 1995, which is referenced in paragraph (1')(2)\of thissecti'on, is
approved for incorporation by reference by the Director-.o'fthe Office of the Federal
Register in accordance with 5 U.S.C. 552(a) andjI"CFR PaIrt. 5, Coidis of IEEE Std.
603-1991 may be purchased from the Instituteý>of Electrical andElectronics Engineers
Service Center, 445 Hoes Lane, Piscataway, NJ'0P8855. The standardi is also available for
inspection at the NRC Library, 11545 Rockville Pikeý, Rockvilleý', d; or at the National
Archives and Records Administration (NARA). For nfoXfrmation'i the availability of this
material at NARA, call 202-741"60306/ or go to:
hitp://www. archives.gov/federal register/code of ederal regulations/ibr locations.html

IEEE Std. 279, was approved for incorporation by reference by the Director of the
Office of the Federal Register in accordance with 5 U.S.C. 552(a) and 1 CFR Part 51.
Copies of IEEE Std. 279 are also available as indicated for IEEE Std. 603-1991.

(1) Safety systems. Applications filed for construction permits and operating licenses
for sodium cooled nuclear prototype facilities, and for design approvals, design
certifications, and combined licenses for sodium cooled nuclear power plants,
must meet the requirements for safety systems in IEEE Std. 603-1991 and the
correction sheet dated January 30, 1995.

§ 56.27 Facility Information and Verification

Facility information and verification shall be completed in accordance with § 50.78.
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§ 56.28 Criticality Accident Requirements

(a) Each holder of a construction permit or operating license for a sodium cooled
prototype reactor or a combined license for a sodium cooled nuclear power reactor, shall
comply with either 10 CFR 70.24 of this chapter or the requirements in paragraph (b) of
this section.

(b) Each licensee shall comply with the following requirements in lieu of maintaining a
monitoring system capable of detecting a criticality as described in 10 CFR 70.24:

(1) Plant procedures shall prohibit the handling and storage at any one time of more
fuel assemblies than have been determined to be safely subcritical under the most
adverse geometric configuration in sodium or air.

(2) The estimated ratio of neutron production to neutron absorption and leak ge
effective) of the fresh fuel in the fresh fuel storage racks shall be 6lc ulf•ed
assuming the racks are loaded with fuel of the maximum fuel a ss bly
reactivity, stored under the most adverse geometric configuration muisntot
exceed 0.95, at a 95 percent probability, 95 percent confidence<zvele Thi
evaluation need not be performed if administrative controls<.,,,nd/or .esign
features prevent such flooding or if fresh fuel storage racks are

(3) If optimum moderation of fresh fuel in the fresh fuel storage racks occurswhen
the racks are assumed to be loaded with fuelof-the madximum felassemibly
reactivity and filled with low-densityilydrogenous fluid, the k-effective
corresponding to this optimum moderatihust notuesdeed 0.9,8,'at a 95 percent

probability, 95 percent confidence level4 4This evaluation ineed not be performed
if administrative controls and/or design" fe'atures prevent such moderation or if
fresh fuel storage racks are not used.

(4) Radiation monitors are provided in storage and associated handling areas when
fuel is present to detect excessive radiation levls/and to initiate appropriate
safety actions.

(5) The maximum nominal U-235 enrichment of the fresh fuel assemblies is limited
to 19.5 percent by weight.

(6) The FSAR is amended no later than the next update which § 56.181(e) of this
part requires, indicating that the licensee has chosen to comply with § 56.28(b).

(c) While a spent fuel transportation package approved under Part 71 of this chapter or
spent fuel storage cask approved under Part 72 of this chapter is in the spent fuel pool:

(1) The requirements in § 56.28(b) do not apply to the fuel located within that
package or cask; and
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(2) The requirements in Part 71 or 72 of this chapter, as applicable, and the
requirements of the Certificate of Compliance for that package or cask, apply to
the fuel within that package or cask.

(3) If the spent fuel is immediately removed from the reactor vessel and transferred
into a storage cask, the cask must be filled with sodium coolant or other means of
heat removal and be sufficiently shielded to prevent undue exposure of the public
to radioactivity.

(4) If the spent fuel is stored, either in-vessel or ex-vessel, for a period of time
sufficient to aid in decay heat removal after being removed from the core and
prior to being transferred into a storage cask, it is not required that the to
submerse the spent fuel in a sodium coolant while in the cask.

§ 56.29 Risk-informed categorization and treatment of structures, syste msan'd

components for sodium cooled nuclear power reactors

(a) Definitions.

Risk-Informed Safety Class (RISC)-] structures, systems, and component ('SýSI)' m eans
safety-related SSCs that perform safety significant functions.

Risk-Informed Safety Class (RISC)-2 structures, systems and com •ents n(.sCs)eans
nonsafety-related SSCs that perform safety significant nctions.",-

Risk-Informed Safety Class (RISC)-3 structuressys(ems and component SSCs) means
safety-related SSCs that perform low safety signif!cant functions.

Risk-Informed Safety Class (RISC)-4 structures, sysIems and ymponents (SSCs) means
nonsafety-related SSCs that perform low safety significant4unctions.

Safety significant function means a function whose degradation or loss could result in a
significant adverse effect on defense-in-depth, safety margin, or risk.

(b) Applicability and scope of risk-informed treatment of SSCs and submittal/approval
process.

(1) A holder of a license to operate a sodium cooled nuclear prototype under this
part; a holder of a renewed sodium cooled nuclear power plant license under part
54 of this chapter; an applicant for a construction permit or operating license a
prototype facility; or an applicant for a design approval, a combined license, or
manufacturing license for a sodium cooled nuclear power plant; may voluntarily
comply with the requirements in this section as an alternative to compliance with
the following requirements for RISC-3 and RISC-4 SSCs:

(i) 10 CFR part 21.
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(ii) The portion of 10 CFR 56.59(b) that imposes requirements to conform to
Appendix B to 10 CFR part 56.

(iii) 10 CFR 56.49.

(iv) 10 CFR 56.55(e).

(v) The inservice testing requirements in 10 CFR 56.26(f); the inservice
inspection, and repair and replacement (with the exception of fracture
toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR
56.26(g); and the electrical component quality and qualification
requirements in Section 4.3 and 4.4 of IEEE 279, and Sections 5.3 and 5.4
of IEEE 603-1991, as incorporated by reference in 10 CFR 56.26(h)

(vi) 10 CFR 56.98, except for paragraph (a)(4).

(vii) 10 CFR 56.182.

(viii) 10 CFR 56.183.

(ix) Appendix B to 10 CFR part 56.
(x) The Type B and Type C leakage testing men i,,•requilrem tS in bott iU6's

and B of Appendix J to 10 CFR a 6po5 forenetrations and valves
meeting the following criteria:

(A) Containment penetrations that ae either 1-inch nominal size or less, or
continuously pressurized.

(B) Containment isolation valves that mee one or more of the following
criteria:

(1) The valve is required to be open under accident conditions to prevent or
mitigate core damage events;

(2) The valve is normally closed and in a physically closed, sodium-filled
system;

(3) The valve is in a physically closed system whose piping pressure rating
exceeds the containment design pressure rating and is not connected to
the reactor coolant boundary; or

(4) The valve is 1-inch nominal size or less.
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(xi) Appendix A to part 100, Sections VI(a)(1) and VI(a)(2), to the extent that
these regulations require qualification testing and specific engineering
methods to demonstrate that SSCs are designed to withstand the Safe
Shutdown Earthquake and Operating Basis Earthquake.

(2) A licensee voluntarily choosing to implement this section shall submit an
application for license amendment under § 56.169 that contains the following
information:

(i) A description of the process for categorization of RISC-1, RISC-2, RISC-
3 and RISC-4 SSCs.

(ii) A description of the measures taken to assure that the quality and level of
detail of the systematic processes that evaluate the plant for internalt •d,,
external events during normal operation, low power, and ýsburdox h
(including the plant-specific probabilistic risk assessment (PRA),iargi'-s'
type approaches, or other systematic evaluation techniques usec •toc
evaluate severe accident vulnerabilities) are adequate f6r tbhe
categorization of SSCs.

(iii) Results of the PRA review process conducted to meet § 56-29(c)(1U)

(iv) A description of, and basis for acceptability o. tke evaluati s be
conducted to satisfy § 56.29(c)(1)(iv).T-he-evaluati .s must\ _nde the
effects of common cause interactiand the potential

impacts from known degradation/mechanisms for both active and passive
functions, and address interalIy.laid externally ihitiated •vents and plant
operating modes (e.g., full poweran ýshutdown co ditions).

(3) The Commission will approve a licensee's i In1ementation of this section if it
determines that the process for categorization oRS-l,' 1, RISC-2, RISC-3, and
RISC-4 SSCs satisfies the requirements of § 56/9(c) by issuing a license
amendment approving the licensee's use of this section.

(4) An applicant choosing to implement this section shall include the information in
§ 56.29(b)(2) as part of application. The Commission will approve an applicant's
implementation of this section if it detenrmines that the process for categorization
of RISC-i, RISC-2, RISC-3, and RISC-4 SSCs satisfies the requirements of §
56.29(c).

(c) SSC Categorization Process. (1) SSCs must be categorized as RISC-1, RISC-2, RISC-
3, or RISC-4 SSCs using a categorization process that determines if an SSC performs one
or more safety significant functions and identifies those functions. The process must:

(i) Consider results and insights from the plant-specific PRA. This PRA must
at a minimum model severe accident scenarios resulting from internal
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initiating events occurring at full power operation. The PRA must be of
sufficient quality and level of detail to support the categorization process,
and must be subjected to a peer review process assessed against a standard
or set of acceptance criteria that is endorsed by the NRC.

(ii) Determine SSC functional importance using an integrated, systematic
process for addressing initiating events (internal and external), SSCs, and
plant operating modes, including those not modeled in the plant-specific
PRA. The functions to be identified and considered include design bases
functions and functions credited for mitigation and prevention of severe
accidents. All aspects of the integrated, systematic process used to
characterize SSC importance must reasonably reflect the current plant
configuration and operating practices, and applicable plant and industry
operational experience.

(iii) Maintain defense-in-depth.

(iv) Include evaluations that provide reasonable confidence that for SS"s
categorized as RISC-3, sufficient safety marginsare maintain-eZland that
any potential increases in core damage frequency (CDF) /8ii1Itd iiearly
release frequency (LERF) resulting from changes in treatinent, 1'r ed
by implementation of § 56.29(b)(1) and (d)(2) are smal,,

(v) Be performed for entire systems andstructur esnot for $ ected
components within a system or structhir

(2) The SSCs must be categorized by an<ntegrated Decision, Making Panel (IDP)
staffed with expert, plant-knowledgeabl'e"eebirse includes, at a
minimum, PRA, safety analysis, plant opera sign engineering, and system
engineering.

(d) Alternative treatment requirements.--(1) RISC-i and RISC 2 SSCs. The licensee or
applicant shall ensure that RISC-i and RISC-2 SSCs perform their functions consistent
with the categorization process assumptions by evaluating treatment being applied to
these SSCs to ensure that it supports the key assumptions in the categorization process
that relate to their assumed performance.

(2) RISC-3 SSCs. The licensee or applicant shall ensure, with reasonable confidence,
that RISC-3 SSCs remain capable of performing their safety-related functions
under design basis conditions, including seismic conditions and environmental
conditions and effects throughout their service life. The treatment of RISC-3
SSCs must be consistent with the categorization process. Inspection and testing,
and corrective action shall be provided for RISC-3 SSCs.

(ii) Inspection and testing. Periodic inspection and testing activities must be
conducted to determine that RISC-3 SSCs will remain capable of
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performing their safety-related functions under design basis conditions;
and

(iii) Corrective action. Conditions that would prevent a RISC-3 SSC from
performing its safety-related functions under design basis conditions must
be corrected in a timely manner. For significant conditions adverse to
quality, measures must be taken to provide reasonable confidence that the
cause of the condition is determined and corrective action taken to
preclude repetition.

(e) Feedback and process adjustment--(l) RISC-1, RISC-2, RISC-3 and RISC-4 SSCs.
The licensee shall review changes to the plant, operational practices, applicable plant and
industry operational experience, and, as appropriate, update the PRA and SSC
categorization and treatment processes. The licensee shall perform this review in timely
manner but no longer than once every two refueling outages.

(2) RISC-i and RISC-2 SSCs. The licensee shall monitor the performance o RISC-
1 and RISC-2 SSCs. The licensee shall make adjustments as necessary t •eie
the categorization or treatment processes so that the categorization p-rOc' aIn
results are maintained valid.

(3) RISC-3 SSCs. The licensee shall consider data collected 1i'C§ 6-29(46•5 2)(il:por
RISC-3 SSCs to determine if there are any adverse change'sin perfotnance such
that the SSC unreliability values approach or-exceedte alues usva ~ n the
evaluations conducted to satisfy § 56.29(r)(-l-)(i-Thelicensee shall make
adjustments as necessary to the categor-zation or treatment processes so that the
categorization process and results are ni iintained valid.

(f) Program documentation, change control and ec&drds. (1) Ti icensee or applicant
shall document the basis for its categorization of anyýSKSSC ufider paragraph (c) of this
section before removing any requirements under § 56.2 .)>for those SSCs.

(2) Following implementation of this section, licensees and applicants shall update
their final safety analysis report (FSAR) to reflect which systems have been
categorized, in accordance with § 56.181 (e).

(3) When a licensee first implements this section for a SSC, changes to the FSAR for
the implementation of the changes in accordance with § 56.29(d) need not
include a supporting § 56.93 evaluation of the changes directly related to
implementation. Thereafter, changes to the programs and procedures for
implementation of § 56.29(d), as described in the FSAR, may be made if the
requirements of this section and § 56.93 continue to be met.

(4) When a licensee first implements this section for a SSC, changes to the quality
assurance plan for the implementation of the changes in accordance with §
56.69(d) need not include a supporting § 56.54(a) review of the changes directly
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related to implementation. Thereafter, changes to the programs and procedures
for implementation of § 56.69(d), as described in the quality assurance plan may
be made if the requirements of this section and § 56.54(a) continue to be met.

(g) Reporting. The licensee shall submit a licensee event report under § 56.183(b) for any
event or condition that prevented, or would have prevented, a RISC-i or RISC-2 SSC
from performing a safety significant function.

§ 56.30 Sodium-water reaction prevention for sodium to water heat exchangers

(a) Definitions:

Hydrogen (H2) is the resultant product of the chemical reaction between sodium and
water or water vapor in the air. It is produced as a gas and consumed in the subsequent
sodium fire

Sodium hydroxide (NaOH) is a resultant product of the chemical reaction 1iween
sodium and water or water vapor in the air:

2Na + 2H 20 ->2NaOH + H 2

Sodium monoxide (Na20) is the resultant product of a chemical reac9h etween sodiu•'
and oxygen. Sodium monoxide melts at 1132°C and decomposes~at "1950'C. Dringthis
exothermic reaction 2195 cal/g of combustion heat is released.

2Na + -02 +a.,O0
2-

Sodium peroxide (Na20 2) is the resultant product of a"hemical reaction between sodium
and oxygen. With excess oxygen at between 238°C an'*40O /dium, monoxide is
oxidized to sodium peroxide. Sodium peroxide melts at 67,4C and decomposes at
1627°C. During this reaction 2500 cal/g of combustion heat is released.

2Na + 0, -> Na202

(b) Requirements for sodium-cooled reactor applicants. The requirements in this
paragraph apply to all sodium-cooled prototype reactor construction permits or operating
licenses, and to all sodium cooled reactor plant design approvals, design certifications,
combined licenses or manufacturing licenses.

(1) Monitoring. The generation of sodium hydroxide (NaOH), hydrogen (H2),
sodium monoxide (Na20), or sodium peroxide (Na20 2) is an exothermic reaction
that occurs in a steam generator in the event of a steam generator tube leak.

(i) Equipment must be provided for monitoring acoustic noise in the steam
0 generator. Equipment for monitoring acoustic noise must be functional,
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(ii)

reliable, and capable of continuously measuring the acoustic noise
generated in the steam generator.

Equipment must be provided for monitoring hydrogen concentration in the
steam generator. Equipment for monitoring hydrogen must be functional,
reliable, and capable of continuously measuring the concentration of
hydrogen and the level of noise within the steam generator.

Equipment must be provided for monitoring sodium ion concentration or
conductivity in the feedwater for early indication of a sodium leak.
Equipment for monitoring conductivity must be functional, reliable, and
capable of continuously measuring the conductivity of the feedwater
entering the. •teaim •enerator_

(iii)

(2) Equipment survivability.

(iv) Containments shall have inerted atmosphere to prevent sodium-wateror
sodium-air reactions from occurring and shall have structural integfit
with systems and components capable of performing the lrnfction'A
during and after exposure to the environmental conditions created by
exposure to liquid sodium or a sodium fire. ( ..

(v) All steam generators will be equipped with the ability• to rapidly vent the
expansion gap cover gas in the steam generator, ra'pdly stop thie jiow of
feedwater and back flow of steam /•thfes , generator, and remove
sodium from the steam generatoryii a controlled\mtin'ner iithe event that a
sodium water reaction is detected

(2) Structural analysis. An applicant must periform an ana )is that demonstrates
steam generator structural integrity. This dehimOftstratilon must use an analytical
technique that is accepted by the NRC aniN'fVciý de sufficient supporting
justification to show that the technique describes the containment and steam
generator response to the structural loads involved. The analysis must address a
sodium water reaction, sodium pool fire, and sodium spray fire. Systems
necessary to ensure steam generator integrity must also be demonstrated to
perform their function under these conditions.

(3) Sodium fire protection. All applicants shall establish sodium fire protection
procedures and systems in accordance with § 56.80(c).
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§ 56.31 Issuance of licenses and construction permits

Upon determination that an application for a license meets the standards and
requirements of the act and regulations, and that notifications, if any, to other agencies or
bodies have been duly made, the Commission will issue a license, or if appropriate a
construction permit, in such form and containing such conditions and limitations
including technical specifications, as it deems appropriate and necessary.
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Subpart B - Early Site Permit

§ 56.32 Scope of subpart.

This subpart sets out the requirements and procedures applicable to Commission issuance
of an early site permit for approval of a site for one or more sodium cooled nuclear
prototypes or power plants separate from the filing of an application for a construction
permit for a sodium cooled nuclear prototype facility or combined license for a sodium
cooled nuclear power plant.

§ 56.33 Relationship to other subparts.

This subpart applies when any person who may apply for a construction permit for a
sodium cooled nuclear prototype facility, or for a combined license for a sodiumncoofted
nuclear power plant seeks an early site permit from the Commission separately from an• '
application for a construction permit or a combined license.

§ 56.34 Filing of applications.

(a) Any person who may apply for a construction permit or for a combinedli-e•••se under
this part, may file an application for an early site permit with the Directo'r(Offic'/fof'f ew
Reactors, or the Director, Office of Nuclear Reactor Regulation, gas k•apro/piatef,
application for an early site permit may be filed notwithstandin the (fa'ct that an
application for a construction permit or a combined,,hcense\has not beetfkiled in
connection with the site for which a permit is soughtK. --

(b) The application must comply with the apo5licable filing requiremnts of §§• 56.4 and
56.19 of this chapter. )
(c) The fees associated with the filing and review of ah.. aplicati for the initial issuance
or renewal of an early site permit are set forth in 10 CF"RI'Y170.

§ 56.35 Contents of applications; general information.

The application must contain all of the information required by 10 CFR 56.20(a) through
(d) and (j) of this chapter.

§ 56.36 Contents of applications; technical information.

(a) The application must contain:

(1) A site safety analysis report. The site safety analysis report shall include the
following:
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(i) The specific number, type, and thermal power level of the prototypes or
power plants, or range of possible prototypes or power plants, for which
the site may be used;

(ii) The anticipated maximum levels of radiological and thermal effluents
each prototype or power plant will produce;

(iii) The type of cooling systems, intakes, and outflows that may be associated
with each prototype or power plant;

(iv) The boundaries of the site;

(v) The proposed general location of each prototype or power plant on the
site;

(vi) The seismic, meteorological, hydrologic, and geologic characterstic•,
the proposed site with appropriate consideration of the most sever~ef•,""fi
natural phenomena that have been historically reported for the siten
surrounding area and with sufficient margin for the liiite-F accurac'y-
quantity, and period of time in which the historical da'ta •vN been"
accumulated;

(vii) The location and description of any nearby J/idustrial, it or
transportation facilities and routes;

(viii) The existing and projected fure popula oprofile, of the area
surrounding the site; -

(ix) A description and safety assessmentf.O ithe site on which a prototype or
power plant is to be located. The assess"ment comus• ntain an analysis and
evaluation of the major structures, systems,/and components of the
prototype or power plant that bear significantly on the acceptability of the
site under the radiological consequence evaluation factors identified in
paragraphs (a)(1)(ix)(A) and (a)(1)(ix)(B) of this section. In performing
this assessment, an applicant shall assume a fission product release' from
the core into the containment assuming that the prototype or power plant is
operated at the ultimate power level contemplated. The applicant shall
perform an evaluation and analysis of the postulated fission product
release, using the expected demonstrable containment leak rate and any
fission product cleanup systems intended to mitigate the consequences of
the accidents, together with applicable site characteristics, including site
meteorology, to evaluate the offsite radiological consequences. Site

The fission product release assumed for this evaluation should be based upon a major accident, hypothesized

for purposes of site analysis or postulated from considerations of possible accidental events. Such accidents have
generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.
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characteristics must comply with part 100 of this chapter. The evaluation
must determine that:

(A) An individual located at any point on the boundary of the
exclusion area for any 2 hour period following the onset of the
postulated fission product release, would not receive a radiation
dose in excess of 25 rem2 total effective dose equivalent (TEDE).

(B) An individual located at any point on the outer boundary of the low
population zone, who is exposed to the radioactive cloud resulting
from the postulated fission product release (during the entire
period of its passage) would not receive a radiation dose in excess
of 25 rem TEDE;

(x) Information demonstrating that site characteristics are such that •equt'a.
security plans and measures can be developed;

(xi) A description of the quality assurance program applied to sitfe4JlAtd
activities for the future design, fabrication, construction, andtefsf•n•, of\tl',
structures, systems, and components of a prototype(s) op, powel)Lant(s)
that may be constructed on the site. Appendix B to 10 CI.R par5Viýi .ets
forth the requirements for quality assurance programs. or'soud-i codledp •--ions. of i o it
nuclear prototypes and power plants. The des ption of the qul
assurance program for a sodium coolettnucear p plcooed~uclarprotoype or p ower plan

site shall include a discussion of liow-the applicabl,. requirements of
appendix B to part 56 of this chaprtý*ll be satisfied; and

(xii) An evaluation of the site again, ' licable ýscns of the Standard
Review Plan (SRP) for sodium coold reactors rev4 s on in effect 6 months
before the docket date of the applicatibn.-1heevaluation required by this
section shall include an identification and des'iAption of all differences in
analytical techniques and procedural mealres proposed for a site and
those corresponding techniques and measures given in the SRP acceptance
criteria. Where such a difference exists, the evaluation shall discuss how
the proposed alternative provides an acceptable method of complying with
the Commission's regulations, or portions thereof, that underlie the
corresponding SRP acceptance criteria. The SRP is not a substitute for the
regulations, and compliance is not a requirement.

(2) A complete environmental report as required by 10 CFR 51.50(b).

2 A whole body dose of 25 rem has been stated to correspond numerically to the once in a lifetime accidental or

emergency dose for radiation workers which, according to NCRP recommendations at the time could be
disregarded in the determination of their radiation exposure status (see NBS Handbook 69 dated June 5, 1959).
However, its use is not intended to imply that this number constitutes an acceptable limit for an emergency dose
to the public under accident conditions. Rather, this dose value has been set forth in this section as a reference
value, which can be used in the evaluation of plant design features with respect to postulated reactor accidents,
to assure that these designs provide assurance of low risk of public exposure to radiation, in the event of an
accident.
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(b)(1) The site safety analysis report must identify physical characteristics of the
proposed site, such as egress limitations from the area surrounding the site that could
pose a significant impediment to the development of emergency plans. If physical
characteristics are identified that could pose a significant impediment to the development
of emergency plans, the application must identify measures that would, when
implemented, mitigate or eliminate the significant impediment.

(2) The site safety analysis report may also:

(i) Propose major features of the emergency plans, in accordance with the
pertinent standards of 10 CFR 56.60, and the requirements of appendix E
to 10 CFR part 56, such as the exact size and configuration of the
emergency planning zones, for review and approval by NRC•i
consultation with the Department of Homeland Security (DH<S)*,in fdic
absence of complete and integrated emergency plans; or

(ii) Propose complete and integrated emergency plans for review and
by the NRC, in consultation with DHS, in accordance with tfh 01caIleC
standards of 10 CFR 56.60, and the requirements of appendtx to-0FJ
part 56. To the extent approval of emergency plansis sought, "the
application must contain the information required by §56'20 1,of
this chapter.

(3) Emergency plans submitted under para this section must
include the proposed inspections, tesqtsI-and analysc h\et'>t holder of a
combined license referencing the eksite permit shail per-form, and the
acceptance criteria that are I si tok provide reasonable
assurance that, if the inspections, tests, and-analyses ,- performed and the
acceptance criteria met, the prototype or po p lant'i, been constructed and
will be operated in conformity with the emergeanyi 11ns, the provisions of the
Act, and the Commission's rules and regulations. Major features of an
emergency plan submitted under paragraph (b)(2)(i) of this section may include
proposed inspections, tests, analyses, and acceptance criteria.

(4) Under paragraphs (b)(1) and (b)(2)(i) of this section, the site safety analysis
report must include a description of contacts and arrangements made with
Federal, State, and local governmental agencies with emergency planning
responsibilities. The site safety analysis report must contain any certifications
that have been obtained. If these certifications cannot be obtained, the site safety
analysis report must contain information, including a utility plan, sufficient to
show that the proposed plans provide reasonable assurance that adequate
protective measures can and will be taken in the event of a radiological
emergency at the site. Under the option set forth in paragraph (b)(2)(ii) of this
section, the applicant shall make good faith efforts to obtain from the same
governmental agencies certifications that:.
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(i) The proposed emergency plans are practicable;

(ii) These agencies are committed to participating in any further development
of the plans, including any required field demonstrations, and

(iii) That these agencies are committed to executing their responsibilities under
the plans in the event of an emergency.

(c) An applicant may request that a limited work authorization under 10 CFR 56.55 be
issued in conjunction with the early site permit. The application must include the
information otherwise required by 10 CFR 56.55(d)(3).

(d) Each applicant for an early site permit under this part shall protect Safegua'r-ds
Information against unauthorized disclosure in accordance with the requiremenitsein> §§
73.21 and 73.22 of this chapter, as applicable.

§ 56.37 Standards for review of applications.

Applications filed under this subpart will be reviewed according to;he-applicable
standards set out in 10 CFR part 56 and its appendices and 10 CFR part 100. In adiitibn
the Commission shall prepare an environmental impact statemenVt/?iring repew oif)the
application, in accordance with the applicable provisions oftI(<CFR •aI._551//The
Commission shall determine, after consultation with-DHS, 4hether the innf/mation
required of the applicant by § 56.36(b)(1) shows th.ttherei no sign'.ificant impediment
to the development of emergency plans that cannot be rniýtigatedN~oreliminated byZ/ .\\ \

measures proposed by the applicant, whether-.any major featres\ of emergency plans
submitted by the applicant under § 56.36(b)(2)(i)'amre acceptablelinl accordance with the
applicable standards of 10 CFR 56.60 and the requirements of appendix E to 10 CFR part
56, and whether any emergency plans submitted by the applihcntunder § 56.36(b)(2)(ii)
provide reasonable assurance that adequate protective measues can and will be taken in
the event of a radiological emergency.

§ 56.38 Permit and renewal fees.

The fees charged for the review of an application for the initial issuance or renewal of an
early site permit are set forth in 10 CFR 170.21 and shall be paid in accordance with 10
CFR 170.12.

§ 56.39 Administrative review of applications; hearings.

An early site permit is subject to all procedural requirements in 10 CFR part 2, including
the requirements for docketing in § 2.101(a)(1) through (4) of this chapter, and the
requirements for issuance of a notice of hearing in §§ 2.104(a) and (d) of this chapter,
provided that the designated sections may not be construed to require that the
environmental report, or draft or final environmental impact statement include an
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assessment of the benefits of construction and operation of the reactor or reactors, or an
analysis of alternative energy sources. The presiding officer in an early site permit
hearing shall not admit contentions proffered by any party concerning an assessment of
the benefits of construction and operation of the reactor or reactors, or an analysis of
alternative energy sources if those issues were not addressed by the applicant in the early
site permit application. All hearings conducted on applications for early site permits filed
under this part are governed by the procedures contained in subparts C, G, L, and N of 10
CFR part 2, as applicable.

§ 56.40 Referral to the Advisory Committee on Reactor Safeguards (ACRS).

The Commission shall refer a copy of the application for' an early site permit to the
ACRS. The ACRS shall report on those portions of the application which concern safety.

§ 56.41 Issuance of early site permit.

(a) After conducting a hearing under § 56.39 and receiving the report to be submitted by
the ACRS under § 56.40, the Commission may issue an early site permit, in the fion 7the
Commission deems appropriate, if the Commission finds that:

(1) An application for an early site permit meets the applicable standards and
requirements of the Act and the Commission's regulations; 6 "

(2) Notifications, if any, to other agencies or bodies have-been duly•made-

(3) There is reasonable assurance that the site isnV iconformity iith t hep visions of the
Act, and the Commission's regulations;

(4) The applicant is technically qualified to engage y activiti e uthorized'

(5) The proposed inspections, tests, analyses and accep ncy/criteria, including any on
emergency planning, are necessary and sufficient, ithl the scope of the early site
permit, to provide reasonable assurance that the facility has been constructed and will be
operated in conformity with the license, the provisions of the Act, and the Commission's
regulations;

(6) Issuance of the permit will not be inimical to the common defense and security or to
the health and safety of the public;

(7) Any significant adverse environmental impact resulting from activities requested
under § 56.36(c) can be redressed; and

(8) The findings required by subpart A of 10 CFR part 51 have been made.

(b) The early site permit must specify the site characteristics, design parameters, and
terms and conditions of the early site permit the Commission deems appropriate. Before
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issuance of either a construction permit for a sodium cooled nuclear prototype or
combined license for a sodium cooled nuclear power plant referencing an early site
permit, the Commission shall find that any relevant terms and conditions of the early site
permit have been met. Any terms or conditions of the early site permit that could not be
met by the time of issuance of the construction permit or combined license, must be set
forth as terms or conditions of the construction permit or combined license.

(c) The early site permit shall specify those 10 CFR 56.55 activities requested under §
56.36(c) that the permit holder is authorized to perform.

§ 56.42 Extent of activities permitted.

If the activities authorized by § 56.41(c) are performed and the site is not referenced i an
application for a construction permit for a sodium cooled nuclear prototype issued u•der
subpart C or a combined license for a sodium cooled nuclear power plant issued under,
subpart H of this part while the permit remains valid, then the early site permit re famn),i
effect solely for the purpose of site redress, and the holder of the permit shall rei'ressZ the
site in accordance with the terms of the site redress plan required by § 56.36(c). of'betre,
redress is complete, a use not envisaged in the redress plan is found for theri >or partS:
thereof, the holder of the permit shall carry out the redress plan to th reat~extent
possible consistent with the alternate use.

§ 56.43 Duration of permit.

(a) Except as provided in paragraph (b) of this sectipn-.!ar y,\site, rmit issued under
this subpart may be valid for not less than 10, iiAore than 2years from the date of
issuance.

(b) An early site permit continues to be valid be1yond the d e,.of expiration in any
proceeding on a construction permit application or alcombinedAlcense application that
references the early site permit and is docketed before th eof expiration of the early
site permit, or, if a timely application for renewal of the permit has been docketed, before
the Commission has determined whether to renew the permit.

(c) An applicant for a construction permit or combined license may, at its own risk,
reference in its application a site for which an early site permit application has been
docketed but not granted.

(d) Upon issuance of a construction permit for a sodium cooled nuclear prototype or
combined license for a sodium cooled nuclear power plant, a referenced early site permit
is subsumed, to the extent referenced, into the construction permit or combined license.

§ 56.44 Limited work authorization after issuance of early site permit.

A holder of an early site permit may request a limited work authorization in accordance
with § 56.55 of this chapter.
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§ 56.45 Transfer of early site permit.

An application to transfer an early site permit will be processed under 10 CFR 56.80.

§ 56.46 Application for renewal.

(a) Not less than 12, nor more than 36 months before the expiration date stated in the
early site permit, or any later renewal period, the permit holder may apply for a renewal
of the permit. An application for renewal must contain all information necessary to bring
up to date the information and data contained in the previous application.

(b) Any person whose interests may be affected by renewal of the permit may request a
hearing on the application for renewal. The request for a hearing must comply witl 0)
CFR 2.309. If a hearing is granted, notice of the hearing will be published in accordace
with 10 CFR 2.309. K""

(c) An early site permit, either original or renewed, for which a timely applicati1o'f:o;,,r,
renewal has been filed, remains in effect until the Commission has determined-h etheri
renew the permit. If the permit is not renewed, it continues to be 9ald'2>ertain
proceedings in accordance with the provisions of § 56.44(b). (.
(d) The Commission shall refer a copy of the application for reW' to the \ACR/The
ACRS shall report on those portions of the applicationwhich concern safety-nd shall
apply the criteria set forth in § 56.47.

§ 56.47 Criteria for renewal.

(a) The Commission shall grant the renewal if it deermines that:

(1) The site complies with the Act, the Commission's re uions, and orders applicable
and in effect at the time the site permit was originally issu e' and

(2) Any new requirements the Commission may wish to impose are:

(i) Necessary for adequate protection to public health and safety or common defense and
security;

(ii) Necessary for compliance with the Commission's regulations, and orders applicable
and in effect at the time the site permit was originally issued; or

(iii) A substantial increase in overall protection of the public health and safety or the
common defense and security to be derived from the new requirements, and the direct
and indirect costs of implementation of those requirements are justified in view of this
increased protection.
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(b) A denial of renewal for failure to comply with the provisions of § 56.47(a) does not
bar the permit holder or another applicant from filing a new application for the site which
proposes changes to the site or the way that it is used to correct the deficiencies cited in
the denial of the renewal.

§ 56.48 Duration of renewal.

Each renewal of an early site permit may be for not less than 10, nor more than 20 years,
plus any remaining years on the early site permit then in effect before renewal.

§ 56.49 Use of site for other purposes.

A site for which an early site permit has been issued under this subpart may be used for
purposes other than those described in the permit, including the location of other tpef
energy facilities. The permit holder shall inform the Director, Office of New Reactorsor-,
Director, Office of Nuclear Reactor Regulation, as appropriate, (Director) •ol" 1y
significant uses for the site which have not been approved in the early site peritKL'he
information about the activities must be given to the Director at least 30 days in allv7:ee
of any actual construction or site modification for the activities. The<iiiforati]
provided could be the basis for imposing new requirements on the perm'injii a nceO
with the provisions of § 56.5 1. If the permit holder informs the Director that the old'er no
longer intends to use the site for a sodium cooled nuclear prototyp r ýr ow plan he

Director may terminate the permit.

§ 56.50 Reporting of defects and noncompre voation, suspension,
modification of permits for cause.

For purposes of part 21 and 10 CFR 56.172, an arly~site permit is a onstruction permit.

§ 56.51 Finality of early site permit determinations.

(a) Commission finality. (1) Notwithstanding any provision i 10 CFR 56.176, while an
early site permit is in effect under §§ 56.44 or 56.48, the Commission may not change or
impose new site characteristics, design parameters, or terms and conditions, including
emergency planning requirements, on the early site permit unless the Commission:

(i) Determines that a modification is necessary to bring the permit or the site into
compliance with the Commission's regulations and orders applicable and in effect at the
time the permit was issued;

(ii) Determines the modification is necessary to assure adequate protection of the public
health and safety or the common defense and security;

(iii) Determines that a modification is necessary based on an update under paragraph (b)
of this section; or
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(iv) Issues a variance requested under paragraph (d) of this section.

(2) In making the findings required for issuance of a construction permit for a sodium
cooled nuclear prototype facility or combined license for a sodium cooled nuclear power
plant, or the findings required by § 56.160, or in any enforcement hearing other than one
initiated by the Commission under paragraph (a)(1) of this section, if the application for
the construction permit or combined license references an early site permit, the
Commission shall treat as resolved those matters resolved in the proceeding on the
application for issuance or renewal of the early site permit, except as provided for in
paragraphs (b), (c), and (d) of this section.

(i) If the early site permit approved an emergency plan (or major features thereof) that is
in use by a licensee of a sodium cooled nuclear prototype or power plant, the
Commission shall treat as resolved changes to the early site permit emergency/planr,'or
major features thereof) that are identical to changes made to the licensee's emergen-cy.
plans in compliance with § 56.86(q) of this chapter occurring after issuance of tle ,ealy'
site permit.

(ii) If the early site permit approved an emergency plan (or major features thretf) that
not in use by a licensee of a sodium cooled nuclear prototype or po6er p)ait the
Commission shall treat as resolved changes that are equivalent to tho/se that:W6"le

made under § 56.86(q) of this chapter without prior NRC appro, vfhaýOhei~ergeenc'y>
plan been in use by a licensee.
(b) Updating of early site permit emergencyIeparedn . applicantfor a

construction permit or operating license for a sodi"m cooled nuclear protot, e facility, or
combined license for a sodium cooled nucleaifileer plant whoihs f an application
referencing an early site permit issued under 'lthj>subpart shall it4date the emergency
preparedness information that was provided underq§56.36(b), nd discuss whether the
updated information materially changes the bases fo rpompIa ce with applicable NRC
requirements.

(c) Hearings and petitions. (1) In any proceeding for the issuance of a construction
permit or operating license for a sodium cooled nuclear prototype facility, or combined
license for a sodium cooled nuclear power plant referencing an early site permit,
contentions on the following matters may be litigated in the same manner as other issues
material to the proceeding:

(i) The sodium cooled nuclear power reactor proposed to be built does not fit within one
or more of the site characteristics or design parameters included in the early site permit;

(ii) One or more of the terms and conditions of the early site permit have not been met;

(iii) A variance requested under paragraph (d) of this section is unwarranted or should be
modified;
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(iv) New or additional information is provided in the application that substantially alters
the bases for a previous NRC conclusion or constitutes a sufficient basis for the
Commission to modify or impose new terms and conditions related to emergency
preparedness; or

(v) Any significant environmental issue that was not resolved in the early site permit
proceeding, or any issue involving the impacts of construction and operation of the
prototype facility or power plant that was resolved in the early site permit proceeding for
which significant new information has been identified.

(2) Any person may file a petition requesting that the site characteristics, design
parameters, or terms and conditions of the early site permit should be modified, or that
the permit should be suspended or revoked. The petition will be considered in accordance
with § 2.206 of this chapter. Before construction commences, the Commission shall
consider the petition and determine whether any immediate action is required•/If the-,
petition is granted, an appropriate order will be issued. Construction &Vnýler " . -ie
construction permit for a sodium cooled nuclear prototype facility or combined•hiense
sodium cooled power plant will not be affected by the granting of the petition unless9the
order is made immediately effective. Any change required by the Corfifiiission in ,
response to the petition must meet the requirements of paragraph (a)(1) of/ 4 i• ction

(d) Variances. An applicant for a construction permit or operatingiihense fr 'a sodium
cooled nuclear prototype facility, or combined license for a sodium .cooled nLc ear p er
plant referencing an early site permit may include in-its app cai.on a r eluetor a

variance from one or more site characteristics, desgn parameters or terms and conditions
of the early site permit, or from the site safety analýysis report, \ detehmlhing whether to
grant the variance, the Commission shall apply,.the same technically relevant criteria
applicable to the application for the originaloirrenewed earrty)site permit. Once a
construction permit or combined license referen•g\an earlyislte permit is issued,
variances from the early site permit will not be granitecdfor t/construction permit or
combined license.

(e) Early site permit amendment. The holder of an early site permit may not make
changes to the early site permit, including the site safety analysis report, without prior
Commission approval. The request for a change to the early site permit must be in the
form of an application for a license amendment, and must meet the requirements of 10
CFR 56.169 and 56.171.

(f) Information requests. Except for information requests seeking to verify compliance
with the current licensing basis of the early site permit, information requests to the holder
of an early site permit must be evaluated before issuance to ensure that the burden to be
imposed on respondents is justified in view of the potential safety significance of the
issue to be addressed in the requested information. Each evaluation performed by the
NRC staff must be in accordance with 10 CFR 56.86(f), and must be approved by the
Executive Director for Operations or his or her designee before issuance of the request.
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Subpart C -Construction Permit

§ 56.52 Scope of subpart.

This subpart sets out the requirements and procedures applicable to Commission issuance
of a construction permit for approval of a site for one or more sodium cooled nuclear
prototypes separate from the filing of an application for an early site permit for a sodium
cooled nuclear prototype facility or combined license for a sodium cooled nuclear power
plant. This subpart also sets out the requirements for the alteration of a sodium cooled
nuclear power plant.

A construction permit for the construction of a sodium cooled nuclear prototype will be
issued before the issuance of a license if the application is otherwise acceptable, and will
be converted upon completion of the power plant and Commission action, into a lic e
as provided in § 56.89. A construction permit for the alteration of a sodi , cooled'
nuclear power plant will be issued before the issuance of an amendment of a &c,'ens#1f"
the application for amendment is otherwise acceptable, as provided in § 56.170. For all
first-of-a-kind sodium cooled nuclear power plants, a construction permit for a protoy pe
is required before any operating license will be issued, and before a combiiied-Z icense.,• '
standard design certification, or manufacturing license may be submitted 4 if ob'ailnd for
a commercial sodium cooled nuclear power plant.

§ 56.53 Relationship to other subparts

This subpart applies when any person who may aplpfor-an-operating•icense or who has

applied for an early site permit for a sodium cooled nuclear\rototypeTfaclhty seeks a

construction permit from the Commission sep rately from an apphcation f6r an operating
license, combined license, or early site permit.

§ 56.54 Filing of Applications

(a) Any person who may apply for an early site permit or a sodium cooled nuclear
prototype facility or is a licensee of a sodium cooled nuclear power plant under this part,
may file an application for a construction of a sodium cooled nuclear prototype facility or
an alteration to an existing sodium cooled nuclear power plant with the Director, Office
of New Reactors, or the Director, Office of Nuclear Reactor Regulation, as appropriate.

(b) The application must comply with the applicable filing requirements of §§ 56.4 and
56.19 of this chapter.

(c) The fees associated with the filing and review of an application for the initial issuance
or renewal of a construction permit is set forth in 10 CFR part 170.

§ 56.55 License Required; Limited Work Authorization
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(a) Definitions. As used in this section, construction means the activities in paragraph
(a)(1) of this section, and does not mean the activities in paragraph (a)(2) of this section.

(1) Activities constituting construction are the driving of piles, subsurface
preparation, placement of backfill, concrete, or permanent retaining walls within
an excavation, installation of foundations, or in-place assembly, erection,
fabrication, or testing, which are for:

(i) Safety-related structures, systems, or components (SSCs) of a facility, as
defined in 10 CFR 56.2;

(ii) SSCs relied upon to mitigate accidents or transients or used in plant
emergency operating procedures;

(iii) SSCs whose failure could prevent safety-related SSCs from fuilf•l'in thir
safety-related function;

(iv) SSCs whose failure could cause a reactor scram or actuation of saf
related system;

(v) SSCs necessary to comply with 10 CFR part 73;

(vi) SSCs necessary to comply with 10 CFR 56.80 an'd ierion 3 of_1 C/FR
part 56, appendix A; and

(vii) Onsite emergency facilities, that is, technicM6 po' d operations
support centers, necessary to co pl y with 10 CFR 56. a 10 CFR part
56, appendix E.

(2) Construction does not include:

(i) Changes for temporary use of the land for pu lic recreational purposes;

(ii) Site exploration, including necessary borings to determine foundation
conditions or other preconstruction monitoring to establish background
information related to the suitability of the site, the environmental impacts
of construction or operation, or the protection of environmental values;

(iii) Preparation of a site for construction of a facility, including clearing of
the site, grading, installation of drainage, erosion and other environmental
mitigation measures, and construction of temporary roads and borrow
areas;

(iv) Erection of fences and other access control measures;

(v). Excavation;

B-170



(vi) Erection of support buildings (such as, construction equipment storage
sheds, warehouse and shop facilities, utilities, concrete mixing plants,
docking and unloading facilities, and office buildings) for use in
connection with the construction of the facility;

(vii) Building of service facilities, such as paved roads, parking lots, railroad
spurs, exterior utility and lighting systems, potable water systems, sanitary
sewerage treatment facilities, and transmission lines;

(viii) Procurement or fabrication of components or portions of the proposed
facility occurring at other than the final, in-place location at the facility;

(ix) Manufacture of a nuclear power reactor under a manufacturing,license
under this part to be installed at the proposed site and to be paroofthe
proposed facility; or

(x) With respect to sodium cooled nuclear power plants, other thaisK
facilities and nuclear power plants, required to be licensed untd1•Secti6i
104.a or Section 104.c of the Act, and prototype power plais,• herction
of buildings which will be used for activities other than ope raionof,
facility and which may also be used to housea fAflitý</(e.g., jthe
construction of a college laboratory building with/sj'a'ce for i'stallat' of
a training reactor).

(b) Requirement for first-of-a-kind plants. For altr irst-of-a-kind sodiuin..ooled nuclear
power plants, a construction permit for a prot6ipe , must be obtained prio to submitting
an operating license application for the prototyp,\cility and)por to submitting an
application for a standard design certification, "manufacturing, license, or combined
license for a sodium cooled nuclear power plant.

(c) Requirement for license. Except as provided in § 569 of this chapter, no person
within the United States shall transfer or receive in interstate commerce, manufacture,
produce, transfer, acquire, possess, or use any sodium cooled nuclear power plant except
as authorized by a license issued by the Commission.

(d) Requirement for construction permit, early site permit authorizing limited work
authorization activities, combined license, or limited work authorization. No person may
begin the construction of a sodium cooled nuclear prototype or power plant on a site on
which the facility is to be operated until that person has been issued either a construction
permit or a combined license, respectively, or an early site permit authorizing the
activities under paragraph (e) of this section, or a limited work authorization under
paragraph (e) of this section.

(e) Request for limited work authorization.
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(3) Any person to whom the Commission may otherwise issue either a license or
permit under Sections 103, 104.b, or 185 of the Act for a facility of the type
specified in §§ 56.73 or 56.149 of this chapter, or a testing facility, may request a
limited work authorization allowing that person to perform the driving of piles,
subsurface preparation, placement of backfill, concrete, or permanent retaining
walls within an excavation, installation of the foundation, including placement of
concrete, any of which are for an SSC of the facility for which either a
construction permit or combined license is otherwise required under paragraph
(c) of this section.

(4) An application for a limited work authorization may be submitted as part of a
complete application for a construction permit or combined license in accordance
with 10 CFR 2. 101(a)(1) through (a)(5), or as a partial application in accordance
with 10 CFR 2. 101(a)(9). An application for a limited work authorization must
be submitted by an applicant for or holder of an early site permit as a:::,,pIeke
application in accordance with 10 CFR 2.101(a)(1) through (a)(4).

(5) The application must include:

(i) A safety analysis report required by 10 CFR 56.57, 56.76 5636 or 56,.147
of this chapter, as applicable, a description of the activities'requestedj beperformed, and the design and construction in aon oher'wvse.

required by the Commission's rules and regulationý-o be s ttedora
construction permit or combined licenser-but lim'itedito thos`\-ptti6ns of
the facility that are within the scope of the-linited w'•Srlauthorization. The
safety analysis report must demonstrate that acikities co&i•tcted under the
limited work authorization willKbe conducted incompViance with the
technically-relevant Commissioinxquirements ii 310 CFR Chapter I
applicable, to the design of those porttiis of the faeility within the scope of
the limited work authorization;

(ii) An environmental report in accordance with § 51.49 of this chapter; and

(iii) A plan for redress of activities performed under the limited work
authorization, should limited work activities be terminated by the holder
or the limited work authorization be revoked by the NRC, or upon
effectiveness of the Commission's final decision denying the associated
construction permit or combined license application, as applicable.

(f) Issuance of limited work authorization.

(1) The Director of New Reactors or the Director of Nuclear Reactor Regulation may
issue a limited work authorization only after:
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(i) The NRC staff issues the final environmental impact statement for the
limited work authorization in accordance with subpart A of part 51 of this
chapter;

(ii) The presiding officer makes the finding in § 51.105(c) or § 51.107(d) of
this chapter, as applicable;

(iii) The Director determines that the applicable standards and requirements of
the Act, and the Commission's regulations applicable to the activities to be
conducted under the limited work authorization, have been met. The
applicant is technically qualified to engage in the activities authorized.
Issuance of the limited work authorization will provide reasonable
assurance of adequate protection to public health and safety and will not
be inimical to the common defense and security; and

(iv) The presiding officer finds that there are no unresolved safet i'oUes,
relating to the activities to be conducted under the limite work
authorization that would constitute good cause for withholding the
authorization.

(2) Each limited work authorization will specify the activities tha the/holder is
authorized to perform.r(

(g) Effect of limited work authorization. Any activities-unde *der a limited work
authorization are entirely at the risk of the applicant- , except a to the matters• . / " . "< '. \ ,
determined under paragraph (f)(1) of this sectioon, the issuance ofth' limited work.... /I . \\. \
authorization has no bearing on the issuance oa construction permlt or combined license
with respect to the requirements of the Act, andr•lhtis regulations\ o0r orders issued under
the Act. The environmental impact statement fora construction/ permit or combined
license application for which a limited work authorization>was previously issued will not
address, and the presiding officer will not consider, the suiý•czosts of the holder of limited
work authorization in determining the proposed action (i.e., issuance of the construction
permit or combined license).

(h) Implementation of redress plan. If construction is terminated by the holder, the
underlying application is withdrawn by the applicant or denied by the NRC, or the
limited work authorization is revoked by the NRC, then the holder must begin
implementation of the redress plan in a reasonable time. The holder must also complete
the redress of the site no later than 18 months after termination of construction,
revocation of the limited work authorization, or upon effectiveness of the Commission's
final decision denying the associated construction permit application or the underlying
combined license application, as applicable.

§ 56.56 Contents of applications; general information.
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The application must contain all of the information required by 10 CFR 56.20(a) through
(d) and (j) of this chapter.

§ 56.57 Contents of applications; technical information

(a) Preliminary safety analysis report. Each application for a construction permit shall
include a preliminary safety analysis report. The minimum information5 to be included
shall consist of the following:

(1) Stationary sodium cooled nuclear power reactor prototype applicants for a
construction permit who apply shall comply with paragraph (a)(1)(i) of this
section.

(i) A description and safety assessment of the site on which the pr•tolo&Ve
facility is to be located, with appropriate attention to featuresrafiecting.,
facility design. Special attention should be directed to the site evaluatibn
factors identified in part 100 of this chapter. The assessment must contain
an analysis and evaluation of the major structures, system'sa'nd
components of the prototype facility which bear signifiycantl!\on %th
acceptability of the site under the site evaluation factors ideirfified ihxpart
100 of this chapter, assuming that the prototype facility will be opera-tedlat
the ultimate power level which is contemplated byihe.appl'"a/nt With
respect to operation at the projected initial powerl(vel, the apl}xyant'is

required to submit information prescribed-in paragraphs (a)(2).through
(a)(8) of this section, as well as the in'oat-ion-requiredb~y this paragraph,

in support of the application fo/r a construi'ti~on permit) or a design
approval.

(ii) A description and safety assessmentof"the site and a safety assessment of
the prototype facility. It is expected that reactors Will reflect through their
design, construction and operation an extremely low probability for
accidents that could result in the release\'ýof significant quantities of
radioactive fission products. The following sodium cooled power reactor
prototype design characteristics and proposed operation will be taken into
consideration by the Commission:

(A) Intended use of the prototype reactor including the proposed
maximum power level and the nature and inventory of contained
radioactive materials;

(B) The extent to which generally accepted engineering standards are
applied to the design of the reactor;

(C) The extent to which the prototype reactor incorporates unique,
unusual or enhanced safety features having a significant bearing on
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the probability or consequences of accidental release of radioactive
materials;

(D) The safety features that are to be engineered into the prototype
facility and those barriers that must be breached as a result of an
accident before a release of radioactive material to the environment
can occur. Special attention must be directed to plant design
features intended to mitigate the radiological consequences of
accidents. In performing this assessment, an applicant shall assume
a fission product release6 from the core into the containment
assuming that the facility is operated at the ultimate power level
contemplated. The applicant shall perform an evaluation and
analysis of the postulated fission product release, using the
expected demonstrable containment leak rate and any fisgion
product cleanup systems intended to mitigate the consequetnceso ,
the accidents, together with applicable site chark terisfi
including site meteorology, to evaluate the offsite radIoogvical
consequences. Site characteristics must comply with par'f00,
this chapter. The evaluation must determine that:

(1) An individual located at any point on the/b& a'idry
of the exclusion area for/any hod
following the onset of the oo til1ted fission pr~duct
release, would nQt-receive a radiation doseýj.pexcess
of 25 rem7 total effecf' dose ýequivalent (TEDE).

(2) An indiVidUal located at any pon on the outer
boundary" tf ihe low population zone, who is
exposed to tradoactive cloud resulting from the
postulated fission productrelease (during the entire
period of its passage) y0 ld not receive a radiation
dose in excess of 25 rem total effective dose
equivalent (TEDE);

(E) With respect to operation at the projected initial power level, the
applicant is required to submit information prescribed in
paragraphs (a)(2) through (a)(8) of this section, as well as the
information required by paragraph (a)(1)(i) of this section, in
support of the application for a construction permit.

(2) A summary description and discussion of the prototype facility, with special
attention to design and operating characteristics, unusual or novel design
features, and principal safety considerations.

(3) The preliminary design of the prototype facility including:
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(i) Principal design criteria for the prototype facility. Appendix A, General
Design Criteria for Sodium Cooled Nuclear Prototypes and Power Plants,
establishes minimum requirements for the principal design criteria for
sodium cooled nuclear prototypes provides guidance to applicants for
construction permits in establishing principal design criteria for first-of-a-
kind sodium cooled nuclear power prototype units;

(ii) The design bases and the relation of the design bases to the principal
design criteria;

(iii) Information relative to materials of construction, general arrangement, and
approximate dimensions, sufficient to provide reasonable assurance that
the final design will conform to the design bases with adequate margin for
safety.

(4) A preliminary analysis and evaluation of the design and perforlanc \,of
structures, systems, and components of the prototype facility with the objeCti '
of assessing the risk to public health and safety resulting from operatio f tIhe
facility and including determination of the margins of safety duphi-,norml
operations and transient conditions anticipated during the life otf:-Ae pýrotype
facility, and the adequacy of structures, systems, and componen s pro 1ed., for
the prevention of accidents and the mitigation of the conse~iiences , , cci ent .
Analysis and evaluation of RHR system cooling perform. anrce and thelnee/for
high point vents following postulated accidents-must be performed in2 acc'orance
with the requirements of § 56.58 of this partfor-whicliconstruction permits may
be issued. \/ >

(5) An identification and justification for the selection of thos'evariables, conditions,
d °"N,`-\or other items which are determined as the'result of preliminary safety analysis

and evaluation to be probable subjects o0fxtech n /specificatlons for the
prototype facility, with special attention givento those items which may
significantly influence the final design

(6) A preliminary plan for the applicant's organization, training of personnel, and
conduct of operations.

(7) A description of the quality assurance program to be applied to. the design,
fabrication, construction, and testing of the structures, systems, and components
of the facility. Appendix B, "Quality Assurance Criteria for Sodium Cooled
Nuclear Prototypes and Power Plants," sets forth the requirements for quality
assurance programs for sodium cooled nuclear prototypes. The description of the
quality assurance program for a sodium cooled nuclear prototype shall include a
discussion of how the applicable requirements of appendix B will be satisfied.

(8) An identification of those structures, systems, or components of the prototype
facility, if any, which require research and development to confirm the adequacy
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of their design; and identification and description of the research and
development program which will be conducted to resolve any safety questions
associated with such structures, systems or components; and a schedule of the
research and development program showing that such safety questions will be
resolved at or before the latest date stated in the application for completion of
construction of the facility.

(9) The technical qualifications of the applicant to engage in the proposed activities
in accordance with the regulations in this chapter.

(1O)A discussion of the applicant's preliminary plans for coping with emergencies.
Appendix E sets forth items, which shall be included in these plans.

(11) Applicants who apply for construction permits for sodium cooled -ucear
prototypes to be built on multiunit sites shall identify potential hazars o he"
structures, systems and components important to safety of operating nhjelcar
prototypes from construction activities. A discussion shall also be included of
any managerial and administrative controls that will be used during cons trc ionto assure the safety of the operating unit.

(12) Stationary sodium cooled nuclear prototype reactor applicants -who a pl3Kfrx
construction permit, as partial conformance to General D)igh-/rateron 2.of
appendix A to this part, shall comply with the earthquakeengiineering\(.ceria in
appendix S to this part.

(b) Additional LWR-related requirements. In additi/on to the 6qui'remnt s of paragraph
(a) of this section, each applicant for a sodium cooled reactor\ prototype construction
permit or manufacturing license, shall meet the requirements in paragraphs (b)(1) through
(3) of this section. In addition, each applicant for a design certifi1a6ion, design approval,
combined license, or manufacturing license, shall demonstrate/ compliance with the
technically relevant portions of the requirements in paragraphs (b)(1) through (3) of this
section, except for paragraphs (b)(2)(ix), and (b)(3)(v). \:

(1) To satisfy the following requirements, the application shall provide sufficient
information to describe the nature of the studies, how they are to be conducted,
estimated submittal dates, and a program to ensure that the results of these
studies are factored into the final design of the facility. For licensees identified in
the introduction to paragraph (b) of this section, all studies must be completed no
later than 2 years following the issuance of the construction permit or
manufacturing license. 10 For all other applicants, the studies must be submitted
as part of the final safety analysis report.

(i) Perform a plant/site specific probabilistic risk assessment, the aim of
which is to seek such improvements in the reliability of core and
containment heat removal systems as are significant and practical and do
not impact excessively on the plant. (II.B.8)
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(ii) Perform an evaluation of the proposed auxiliary feedwater system
(AFWS), to include (II.E.1.1):

(A) A simplified AFWS reliability analysis using event-tree and fault-
tree logic techniques.

(B) A design review of AFWS.

(C) An evaluation of AFWS flow design bases and criteria.

(2) To satisfy the following requirements, the application shall provide sufficient
information to demonstrate that the required actions will be satisfactorily
completed by the operating license stage. This information is of the typ
customarily required to satisfy 10 CFR 56.65(a)(2) or to address ur&rcsolved
generic safety issues. K>,

(i) Provide simulator capability that correctly models the control rom.. .... " ;r ý.

includes the capability to simulate postulated accidents. (Ap-jjicable to
construction permit applicants only) (I.A.4.2.) -

(ii) Establish a program, to begin during constructio' a, ito
and ,{f•[iow

operation, for integrating and expanding current e ffrts to improve plant
procedures. The scope of the prshamn emergenc

procedures, reliability analyses, /iu ian factors "'ngineering, crisisand~oordinain witl

management, operator training, 'and hcoordination .tINPO, and other
industry efforts. (Applicable to construction permit applicants only)
(I.C.9) )

(iii) Provide, for Commission review, a conitrhroom:'design that reflects state-
of-the-art human factor principles prior tohcommitting to fabrication or
revision of fabricated control room panels and/layouts. (I.D. 1)

(iv) Provide a plant safety parameter display console that will display to
operators a minimum set of parameters defining the safety status of the
plant, capable of displaying a full range of important plant parameters and
data trends on demand, and capable of indicating when process limits are
being approached or exceeded. (I.D.2)

(v) Provide for automatic indication of the bypassed and operable status of
safety systems. (I.D.3)

(vi) Perform radiation and shielding design reviews of spaces around systems
that may, as a result of an accident, contain accident source term 1 All
radioactive materials, and design as necessary to permit adequate access to
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important areas and to protect safety equipment from the radiation
environment. (II.B.2)

(vii) Provide a capability to promptly obtain and analyze samples from the
primary coolant system (during hot standby or refueling) or the
intermediate coolant system (during all operating conditions), the reactor
cover gas (during hot standby or refueling), and containment that may
contain accident source term IA 11 radioactive materials without radiation
exposures to any individual exceeding 5 rems to the whole body or 50
reins to the extremities. Materials to be analyzed and quantified include
certain radionuclides that are indicators of the degree of core damage
(II.B.3)

(viii) Provide a test program and associated model development and conbtct
tests to qualify intermediate coolant system relief and safety valve/ \for all
fluid conditions expected under operating conditions, transitjntssnd
accidents. Consideration of anticipated transients without scram (ATWS)
conditions shall be included in the test program. Actual testing uu•dr,.
ATWS conditions need not be carried out until subsequent phaes of the'.
test program are developed. (II.D. 1)

(ix) Provide direct indication of relief and safety valve position (op or
closed) in the control room. (II.D.3)

(x) Provide automatic and manual auxiliaiy feeedwater(AFW) system
initiation, and provide auxiliary feddwater system, flo idication in the
control room. (II.E. 1.2)

(xi) Provide containment isolation system t at: (II.E.A)2,

(A) Ensure all non-essential systems ar'i•/ated automatically by the
containment isolation system,

(B) For each non-essential penetration (except instrument lines) have
two isolation barriers in series,

(C) Do not result in reopening of the containment isolation valves on
resetting of the isolation signal,

(D) Utilize a containment set point pressure for initiating containment
isolation as low as is compatible with normal operation,

(E) Include automatic closing on a high radiation signal for all systems
that provide a path to the environs.
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(xii) Provide a capability for containment purging/ venting designed to
minimize the purging time consistent with ALARA principles for
occupational exposure. Provide and demonstrate high assurance that the
purge system will reliably isolate under accident conditions. (II.E.4.4)

(xiii) Establish a design criterion for the allowable number of actuation cycles
of the residual heat removal system and reactor protection system
consistent with the expected occurrence rates of severe overcooling
events (considering both anticipated transients and accidents). (II.E.5. 1)

(xiv) Provide instrumentation to measure, record and readout in the control
room: (A) containment pressure, (B) containment radiation intensity
(high level), and (E) effluents at all potential, accident release points.
Provide for continuous sampling of radioactive particulates in ,%.gase
effluents from all potential accident release points, and fri, oonsite
capability to analyze and measure these samples. (II.F. 1)

(xv) Provide instruments that provide in the control room an unamr5'io
indication of inadequate core cooling, such as prima -cooia t
saturation meters, and a suitable combination of signalslr indibators
of coolant level in the reactor vessel and in-core thermodcupledO n'I.t\

(xvi) Provide instrumentation adequate for monito $-g pla tconditions
following an accident that includes core-damage. (11F.3)

(xvii) Perform a failure modes and e-ffects analysis of the' tgrated control
system (ICS) to include consideration of failures and effects of input
and output signals to the ICS. (ILK.2.9)

(xviii) Provide an onsite Technical Support Centran onsite Operational
Support Center, and, for construction. permit applications only, a
nearsite Emergency Operations Facility. (II.A. 1.2).

(xix) Provide for leakage control and detection in the design of systems
outside containment that contain (or might contain) accident source
term 1A 1I radioactive materials following an accident. Applicants shall
submit a leakage control program, including an initial test program, a
schedule for re-testing these systems, and the actions to be taken for
minimizing leakage from such systems. The goal is to minimize
potential exposures to workers and public, and to provide reasonable
assurance that excessive leakage will not prevent the use of systems
needed in an emergency. (II1.D. 1.1)

(xx) Provide for monitoring of in plant radiation and airborne radioactivity
as appropriate for a broad range of routine and accident conditions.
(III.D.3.3)
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(xxi) Evaluate potential pathways for radioactivity and radiation that may
lead to control room habitability problems under accident conditions
resulting in an accident source term 1 release, and make necessary
design provisions to preclude such problems. (III.D.3.4)

(3) To satisfy the following requirements, the application shall provide sufficient
information to demonstrate that the requirement has been met. This information
is of the type customarily required to satisfy paragraph (a)(1) of this section or to
address the applicant's technical qualifications and management structure and
competence.

(i) Provide administrative procedures for evaluating operating, design and
Nt.construction experience and for ensuring that applicable importnt

industry experiences will be provided in a timely manner/tPthose-
designing and constructing the plant. (I.C.5)

(ii) Ensure that the quality assurance (QA) list required by Criterion 11"app. B,
10 CFR part 56 includes all structures, systems, and componerts-,i'mportant
to safety. (LF.1)

(iii) Establish a quality assurance (QA) program based onconsideratin of'.(A)
Ensuring independence of the organization perfomin,' checki fuions
from the organization responsible for~pe frmin'"the fune (B)
performing quality assurance/quality c/9nt-fr'on'ctiols aconstruction sites

to the maximum feasible extent; (C) incluZig QA prPsonnel in the
documented review of and conc'urrence in quality relited procedures
associated with design, construction, and installation; (D) establishing
criteria for determining QA programniatic requirements; (E) establishing
qualification requirements for QA anC,6 per el; (F) sizing the QA
staff commensurate with its duties and respo',,iilb)' "ities; (G) establishing
procedures for maintenance of "as-built" documentation; and (H)
providing a QA role in design and analysis activities. (I.F.2)

(iv) Provide one or more dedicated containment penetrations, equivalent in
size to a single 3-foot diameter opening, in order not to preclude future
installation of systems to prevent containment failure, such as a filtered
vented containment system. (II.B.8)

(v) Provide preliminary design information at a level of detail consistent with
that normally required at the construction permit stage of review sufficient
to demonstrate that: (II.B.8)

(vi) (A)(1) Subarticle NE-3220, Division 1, and subarticle CC-3720, Division
2, of section III of the July 1, 1980 ASME Boiler and Pressure Vessel
Code, which are referenced in paragraphs (b)(3)(v)(A)(1) and
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(b)(3)(v)(B)(1) of this section, were approved for incorporation by
reference by the Director of the Office of the Federal Register. A notice of
any changes made to the material incorporated by reference will be
published in the Federal Register. Copies of the ASME Boiler and
Pressure Vessel Code may be purchased from the American Society of
Mechanical Engineers, United Engineering Center, 345 East 47th St., New
York, NY 10017. It is also available for inspection at the NRC Library,
11545 Rockville Pike, Rockville, Maryland 20852-2738.

(vii) Provide a description of the management plan for design and construction
activities, to include: (A) The organizational and management structure
singularly responsible for direction of design and construction of the
proposed prototype; (B) technical resources director by the applicant; (C)
details of the interaction of design and construction within the apVicait
organization and the manner by which the applicant will ensure close
integration of the architect engineer and the nuclear steam supply ve
(D) proposed procedures for handling the transition to operation; )t-- the
degree of top level management oversight and technical control to
exercised by the applicant during design and construction, inctiding the
preparation and implementation of procedures necessar% to u1, L the
effort. (II.J.3.1)

(c) Sodium-water reaction prevention. All applicants for a reactor.,constructio erit or
operating license, shall include the analyses, and the descriptions ofthe equipip t and
systems required by § 56.30 as a part of their applilcaion.

(d) Conformance with the Standard Review (SRP). (1)(i) Appcations for sodium
cooled nuclear prototype construction permit shall include an evaluation of the prototype
facility against the Standard Review Plan (SRP) inleffect six months prior to the docket
date of the application, whichever is later.

(e) A description and plans for implementation of the guidance and strategies intended to
maintain or restore core or containment cooling capabilities under the circumstances
associated with the loss of large areas of the plant due to explosions or fire as required by
§ 56.86(hh)(2) of this chapter.

(f) Additional MONJU-related requirements. In addition to the requirements of
paragraphs (a) and (b) of this section, each applicant for a sodium cooled nuclear reactor
construction permit or manufacturing license shall meet the following requirements:

(1) All thermocouples for the intermediate sodium system will be design in
accordance with Japan Society of Mechanical Engineers (JSME) Standard SO 12-
1998 "Guideline for Evaluation of Flow-Induced Vibration of a Cylindrical
Structure in a Pipe" in addition to ASME Section III, Appendix N (N-1300
Series) "Flow-Induced Vibration of Tube and Tube Banks."
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(2) Sodium leakage detection systems.

(i) Must include equipment designed to enable the operators to understand
and react to incidents quickly (i.e. visual display units, smoke detectors).
Detectors must be numerous and diverse in their method of detection of
sodium leaks.

(ii) Fire sensors must be able to detect sodium leakage in at least two different
methods. Those methods must include, but are not limited to, smoke
(aerosol) detection and temperature increases in the room where a sodium
fire occurs.

(iii) All compartments housing piping, instrumentation, or equipment
pertaining to the intermediate sodium system must be equipped wit v{ lal
recording devices that can be viewed in the control room. (

(iv) The sodium leakage detection system must consist of three parts: data;
(b) detection; and (c) processing and monitoring display. Detecti'o h t
consist of the signals from fire sensors, sodium leak deteýtrs plat
process sensors (i.e, sodium flow rate, sodium level a theoeflowNtank ,
etc.) and visual information from the visual recordihg deVici/&. \A
monitoring display panel must be installed in the m~ih control, room and
information from the various sensors and visual re oF'ding dkies will be
displayed. The monitoring system muststenable plant qperatorsdtO-ak/e the
necessary actions - such as a plant/rip-steam e erat o oop drain -

without leaving the main contro< 6m. "7

(3) Ventilation system. The system must be integrated with the sodium leakage
monitoring system to enable the shut down ",,he ventilaion system in the event
of any sized sodium leak, in order to contro!'the s/pread of aerosol and the
combustion of sodium.

(4) Drain system. To reduce the quantity of sodium leakage, the drain system must
include drain lines at the inlet to the intermediate sodium system pump. All drain
lines will be equipped with double drain valves in parallel to enable a shorter
drain time from the occurrence of a sodium leak until the intermediate sodium
system has been drained.

(5) Intermediate sodium system compartments.

(i) To limit the diffusion of aerosol and the combustion of sodium more
quickly, the area associated with the intermediate sodium system must be
divided into smaller zones. The size of these zones must be large enough
to allow for the prevention of pressure increases.
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(ii) To reduce the water release from the structural concrete, thermal
insulation or stainless steel lining is required to be fitted to the walls and
ceilings of compartments housing intermediate sodium system piping,
equipment, and/or instrumentation.

(6) Class D fire suppression system. To extinguish a sodium fire quickly and
prevent it from re-igniting in contact with oxygen, a installed class D fire
suppression system must be installed in areas containing intermediate sodium
system piping, equipment, and/or instrumentation, to cut off the supply of
oxygen. Each zone of the intermediate sodium system must have a dedicated
train of the class D fire suppression system. A delay time for the release of the
class D fire extinguishing gaent into any manned spaces is required to allow for
evacuation of the space.

(g) Additional SUPER PHENIX-related requirements. In addition to the requirements f
paragraphs (a), (b), and (f) of this section, each applicant for a sodium coolec e
reactor construction permit or manufacturing license shall meet the folwI
requirements:

(1) Corrosion and leaks from the sodium systems (More Analysis Nee de)

(h) Additional FERMI 1-related requirements. In addition to•e f eql
paragraphs (a), (b), (f), and (g) of this section, each applicant fo•r a dium cooedlear
reactor construction permit or manufacturing license, shall, eet the following
requirements:

(1) Flow blockage prevention.

(i) Primary coolant systems for sodi cooled numcar reactors must be
equipped with strainers to prevent coolantj flow lockage caused by debris.

(ii) Warning -systems designed to monitor cCoolant flow and coolant
temperature, must be integrated into the main control room systems for the
monitoring of primary reactor systems to ensure the operator has
significant time to shut down the reactor.

(iii) Sodium cooled nuclear reactors shall be designed so *that they can be
dismantled, inspected, and repaired in the event of a design basis event.

§ 56.58 Acceptance criteria for residual heat removal systems for sodium cooled
nuclear power reactors

(a)(1)(i) Each sodium cooled nuclear power reactor fueled with mixed oxide pellets or
metal alloy fuel (with transuranics from recycled spent nuclear fuel) within cylindrical
ferritic steel cladding must be provided with an residual heat removal (RHR) system that
must be designed so that its calculated cooling performance following postulated
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accidents conforms to the criteria set forth in paragraph (b) of this section. RHR system
cooling performance must be calculated in accordance with an acceptable evaluation
model and must be calculated for a number of postulated accidents of different sizes,
locations, and other properties sufficient to provide assurance that the most severe
postulated accidents are calculated. Except as provided in paragraph (a)(1)(ii) of this
section, the evaluation model must include sufficient supporting justification to show that
the analytical technique realistically describes the behavior of the reactor system during a
postulated accident. Comparisons to applicable experimental data must be made and
uncertainties in the analysis method and inputs must be identified and assessed so that the
uncertainty in the calculated results can be estimated. This uncertainty must be accounted
for, so that, when the calculated RHR system cooling performance is compared to the
criteria set forth in paragraph (b) of this section, there is a high level of probability that
the criteria would not be exceeded. Appendix K, Part II Required Documentation, sets
forth the documentation requirements for each evaluation model./K>

(ii) Alternatively, an RHR system evaluation model may be dev(elp.ed'
conformance with the required and acceptable features of appendi K
RHR System Evaluation Models.

(2) The Director of Nuclear Reactor Regulation may impose restricdio•-i-i r actor
operation if it is found that the evaluations of RHR system coohin'g peAformance
submitted are not consistent with paragraphs (a)(1) (i) and (iiP fthiis setion.f

(3) (i) Each applicant for or holder of an operam'g-licens<r nstruc it,
applicant for a standard design certificatioin(ineluding an, appicant after the
Commission has adopted a final design/certification reguglation), or an applicant
for or holder of a standard design <approval, a combinet iicense or a
manufacturing license, shall estimate the effect of any 'cI hnge to or error in an
acceptable evaluation model or in the application of such a/hmodel to determine if• . ~\ \ /
the change or error is significant. For this purposea sign'ficant change or error is

one which results in a calculated peak fuel cllad'ing temperature different by
more than 50 'F from the temperature calculated for the limiting transient using
the last acceptable model, or is a cumulation of changes and errors such that the
sum of the absolute magnitudes of the respective temperature changes is greater
than 50 'F.

(ii) For each change to or error discovered in an acceptable evaluation model
or in the application of such a model that affects the temperature
calculation, the applicant or holder of a construction permit, operating
license, combined license, or manufacturing license shall report the nature
of the change or error and its estimated effect on the limiting R-HR system
analysis to the Commission at least annually as specified in § 56.4, as
applicable. If the change or error is significant, the applicant or licensee
shall provide this report within 30 days and include with the report a
proposed schedule for providing a reanalysis or taking other action as may
be needed to show compliance with § 56.58 requirements. This schedule
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may be developed using an integrated scheduling system previously
approved for the facility by the NRC. For those facilities not using an
NRC approved integrated scheduling system, a schedule will be
established by the NRC staff within 60 days of receipt of the proposed
schedule. Any change or error correction that results in a calculated RHR
system performance that does not conform to the criteria set forth in
paragraph (b) of this section is a reportable event as described in §§
56.25(e), 56.182, and 56.183. The affected applicant or licensee shall
propose immediate steps to demonstrate compliance or bring plant design
or operation into compliance with § 56.58 requirements.

(iii) For each change to or error discovered in an acceptable evaluation model
or in the application of such a model that affects the temperature
calculation, the applicant or holder of a standard design approvalor t4he e
applicant for a standard design certification (including an apphcan• after
the Commission has adopted a final design certification rule) slhallrepr
the nature of the change or error and its estimated effect on the-4.
RHR system analysis to the Commission and to any applicant or lic e
referencing the design approval or design certification at leasrtanuall, 1y 4
specified in § 56.4. If the change or error is significant,/the app, Žjn o
holder of the design approval or the applicant for the design cerific'at'ion
shall provide this report within 30 days and incl.de~ with t ~e repDyta
proposed schedule for providing a reanalysis or taking other action as/may
be needed to show compliance with §_56-5,8 requrements. The'af fected
applicant or holder shall propose• iurmmedite 4tes'to demonstrate
compliance or bring plant desigf into comfpliancewith § 56.58
requirements.

(b)(1) Peak cladding temperature. The calculted-,maximun el element cladding
temperature shall not exceed 22000 F.

(2) Coolable geometry. Calculated changes in core geo'metry shall be such that the
core remains amenable to cooling.

(3) Long-term cooling. After any calculated successful initial operation of the RHR
system, the calculated core temperature shall be maintained at an acceptably low
value and decay heat shall be removed for the extended period of time required
by the long-lived radioactivity remaining in the core.

(c) As used in this section: (1) Postulated accidents are those events which, although not
expected to occur, are selected, in addition to normal and anticipated operational
occurrences, for establishing design bases of systems, components, and structures or
selection of Exclusion Distance and Low Population Zone for the reactor site or both, as
defined in the Code of Federal Regulations, Title 10, Part 100, Section 100.11,
"Determination of Exclusion Area, Low Population Zone, and Population Center
Distance." They represent bounding events, which envelop variations in the types of
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accidents considered and are the upper bound design basis events. Postulated accidents
together with normal operation, including anticipated operational occurrences, represent
the total spectrum of design basis events.

(2) An evaluation model is the calculational framework for evaluating the behavior
of the reactor system during a postulated accident. It includes one or more
computer programs and all other information necessary for application of the
calculational framework to a specific postulated accident, such as mathematical
models used, assumptions included in the programs, procedure for treating the
program input and output information, specification of those portions of analysis
not included in computer programs, values of parameters, and all other
information necessary to specify the calculational procedure.

(d) The requirements of this section are in addition to any other requirements applicable
to RHR system set forth in this part. The criteria set forth in paragraph (b), with Coo Ing-
performance calculated in accordance with an acceptable evaluation modi1kare',,i•
implementation of the general requirements with respect to RHR system cooling
performance design set forth in this part, including in particular Criterion 34 of appe "ix
A.

§ 56.59 [Reserved].

§ 56.60 Emergency plans

Emergency plans for all sodium cooled nuclear prototype react-6t-s submitted for
construction and operation licenses shall be *fitten in accordarce with § 50.60 of this
chapter. Emergency plans for all sodium cooled\nuclear powx'plants submitted formowrnuantasbmitengo
design certification, combined licenses, or manufatýuning o shall be written in
accordance with § 50.60 of this chapter.

§ 56.61 Standards for review of applications.

Applications filed under this subpart will be reviewed according to the applicable
standards set out in 10 CFR part 56 and its appendices and 10 CFR part 100. In addition,
the Commission shall prepare an environmental impact statement during review of the
application, in accordance with the applicable provisions of 10 CFR part 51. The
Commission shall determine, after consultation with DHS, whether the information
required of the applicant by § 56.36(b)(1) shows that there is no significant impediment
to the development of emergency plans that cannot be mitigated or eliminated by
measures proposed by the applicant, whether any major features of emergency plans
submitted by the applicant under § 56.36(b)(2)(i) are acceptable in accordance with the
applicable standards of 10 CFR 56.60 and the requirements of appendix E to 10 CFR part
56, and whether any emergency plans submitted by the applicant under § 56.36(b)(2)(ii)
provide reasonable assurance that adequate protective measures can and will be taken in
the event of a radiological emergency.
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§ 56.62 Permit and renewal fees.

The fees charged for the review of an application for the initial issuance or renewal of a
construction permit are set forth in 10 CFR 170.21 and shall be paid in accordance with
10 CFR 170.12.

§ 56.63 Administrative review of applications.

A construction permit is subject to all procedural requirements in 10 CFR part 2,
including the requirements for docketing in § 2.101 (a)(1) through (4) of this chapter, and
the requirements for issuance of a notice of hearing in §§ 2.104(a) and (d) of this chapter,
provided that the designated sections may not be construed to require that the
environmental report, or draft or final environmental impact statement include, an.
assessment of the benefits of construction and operation of the reactor or reactors or an,
analysis of alternative energy sources. The presiding officer in a construction' efrit
hearing shall not admit contentions proffered by any party concerning an assessment of
the benefits of construction and operation of the reactor or reactors, or an anaiysi•sof
alternative energy sources if those issues were not addressed by the appli aentin t e,
construction permit application.

§ 56.64 Hearings and report of the advisory committee on reactor safeguacrds

(a) Each application for a construction permit or an operating e for a :pgot`type
facility, which is of a type described in § 56.73(a5,>sha1i.be'referred, to the Advisory
Committee on Reactor Safeguards for a reviý a ication for an

/rred port.
amendment to such a construction permit or•operating licenseemay be"r/ferred to the
Advisory Committee on Reactor Safeguards for\elvjcew and report Any report shall be
made part of the record of the application and availabI' to the public, except to the extent
that security classification prevents disclosure.

(b)(1) The Commission will hold a hearing after at least 30-days' notice and publication
once in the FEDERAL REGISTER on each application for a construction permit for a
prototype facility which is of a type described in § 56.73(a).

(2) When a construction permit has been issued for such a prototype facility
following the holding of a public hearing, and an application is made for an
operating license or for an amendment to a construction permit or operating
license, the Commission may hold a hearing after at least 30-days' notice and
publication once in the FEDERAL REGISTER, or, in the absence of a request
therefore by any person whose interest may be affected, may issue an operating
license or an amendment to a construction permit or operating license without a
hearing, upon 30-days' notice and publication once in the FEDERAL REGISTER
of its intent to do so.
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(3) If the Commission finds, in an emergency situation, as defined in § 56.170, that
no significant hazards consideration is presented by an application for an
amendment to an operating license, it may dispense with public notice and
comment and may issue the amendment. If the Commission finds that exigent
circumstances exist, as described in § 56.170, it may reduce the period provided
for public notice and comment.

(4) Both in an emergency situation and in the case of exigent circumstances, the
Commission will provide 30 days notice of opportunity for a hearing, though this
notice may be published after issuance of the amendment if the Commission
determines that no significant hazards consideration is involved.

(5) The Commission will use the standards in § 56.171 to determine whether a
significant hazards consideration is presented by an amendment to an opera.tilhg
license for a prototype facility of the type described in § 56.73(a), and niam'keli
the amendment immediately effective, notwithstanding the pendency b,,riOte-.66,
a request for a hearing from any person, in advance of the hol ikigand
completion of any required hearing, where it has determined that no sigi 'at
hazards consideration is involved.

(6) No petition or other request for review of or hearing on the ffS sigificant
hazards consideration determination will be entertained bytlin 1 omission).Th
staffs determination is final, subject only to the Commis 'is discrehion,/,n its
own initiative, to review the determination.

§ 56.65 Issuance of construction permits

Issuance of construction permits for sodium cooled uclear protot es shall be performed
in accordance with § 50.35 of this chapter.

§ 56.66 Extent of activities permitted

If the activities authorized by § 56.41(c) are performed and the site is not referenced in an
application for an operating license for a sodium cooled nuclear prototype issued under
subpart D of this part while the permit remains valid, then the construction permit
remains in effect solely for the purpose of site construction, and the holder of the permit
shall redress the site in accordance with the terms of the site construction plan required
by § 56.36(c). If, before construction is complete, a use not envisaged in the construction
plan is found for the site or parts thereof, the holder of the permit shall carry out the
construction plan to the greatest extent possible consistent with the alternate use.

§ 56.67 Use of site for other purposes

A site for which a construction permit has been issued under this subpart may be used for
purposes other than those described in the permit, including the location of other types of
energy facilities. The permit holder shall inform the Director, Office of New Reactors or
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Director, Office of Nuclear Reactor Regulation, as appropriate, (Director) of any
significant uses for the site which have not been approved in the construction permit. The
information about the activities must be given to the Director at least 30 days in advance
of any actual construction or site modification for the activities. The information
provided could be the basis for imposing new requirements on the permit, in accordance
with the provisions of § 56.88. If the permit holder informs the Director that the holder no
longer intends to use the site for a sodium cooled nuclear prototype or power plant, the
Director may terminate the permit.

§ 56.68 Reporting of defects and noncompliance, revocation, suspension,
modification of permits for cause

For purposes of part 21 and 10 CFR 56.172, an early site permit is a construction permit.

§ 56.69 Finality of construction permit determinations

(a) Commission finality.

(1) Notwithstanding any provision in 10 CFR 56.176, while a construction Ipemit i
in effect the Commission may not change or impose new site,,h
design parameters, or terms and conditions, including emegency lantig
requirements, on the early site permit unless the Commission:

(i) Determines that a modification is necessary to br•.in the perm it -_ the site
into compliance with the Commissiol, -regLa ions anidorders applicable
and in effect at the time the penrm is issued;'

(ii) Determines the modification is niecesary to assure 'aequate protection of
the public health and safety or the co. mon defense and security;

(iii) Determines that a modification is necessa-rýhased on an update under
paragraph (b) of this section; or

(iv) Issues a variance requested under paragraph (d) of this section.

(2) In making the findings required for issuance of an operating license for a sodium
cooled nuclear prototype facility or in any enforcement hearing other than one
initiated by the Commission under paragraph (a)(1) of this section, if the
application for the operating license references a construction permit, the
Commission shall treat as resolved those matters resolved in the proceeding on
the application for issuance or renewal of the construction permit, except as
provided for in paragraphs (b), (c), and (d) of this section.

(i) If the construction permit approved an emergency plan (or major features
thereof) that is in use by a licensee of a sodium cooled nuclear prototype
facility, the Commission shall treat as resolved changes to the construction
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permit emergency plan (or major features thereof) that are identical to
changes made to the licensee's emergency plans in compliance with §
56.86(q) of this chapter occurring after issuance of the construction
permit.

(ii) If the construction permit approved an emergency plan (or major features
thereof) that is not in use by a licensee of a sodium cooled nuclear
prototype, the Commission shall treat as resolved changes that are
equivalent to those that could be made under § 56.86(q) of this chapter
without prior NRC approval had the emergency plan been in use by a
licensee.

(b) Updating of construction permit emergency preparedness. An applicant for an
operating license for a sodium cooled nuclear prototype facility who has filed an
application referencing an construction permit issued under this subpart shall update the
emergency preparedness information that was provided under § 56.36(b), and disd ",il
whether the updated information materially changes the bases for compliance, with
applicable NRC requirements.

(c) Hearings and petitions.

(1) In any proceeding for the issuance of an operating license"for a sodium cooled
nuclear prototype facility referencing a construction perr~i cnte'ti, s the
following matters may be litigated in the same-manner as\other issuesm-terial to
the proceeding: uilt d e be fil

(i) The sodium cooled nuclear powker reactor proposed does not fit
within one or more of the site .haracteristics or design parameters
included in the construction permit;

(ii) One or more of the terms and conditions of the construction permit have
not been met;

(iii) A variance requested under paragraph (d) of this section is unwarranted or
should be modified;

(iv) New or additional information is provided in the application that
substantially alters the bases for a previous NRC conclusion or constitutes
a sufficient basis for the Commission to modify or impose new terms and
conditions related to emergency preparedness; or

(v) Any significant environmental issue that was not resolved in the
construction permit proceeding, or any issue involving the impacts of
operation of the prototype facility that was resolved in the construction
permit proceeding for which significant new information has been
identified.
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(2) Any person may file a petition requesting that the site characteristics, design
parameters, or terms and conditions of the early site permit should be modified,
or that the permit should be suspended or revoked. The petition will be
considered in accordance with § 2.206 of this chapter. Before construction
commences, the Commission shall consider the petition and determine whether
any immediate action is required. If the petition is granted, an appropriate order
will be issued. Construction under the construction permit for a sodium cooled
nuclear prototype facility or combined license sodium cooled power plant will
not be affected by the granting of the petition unless the order is made
immediately effective. Any change required by the Commission in response to
the petition must meet the requirements of paragraph (a)(1) of this section.

(d) Variances. An applicant for an operating license for a sodium cooled ' uu'ar
prototype facility referencing a construction permit may include in its apphlca io a
request for a variance from one or more site characteristics, design parameters, r, t sl
and conditions of the construction permit, or from the site safety analysis repowt, hi
determining whether to grant the variance, the Commission shall apply the s m
technically relevant criteria applicable to the application for the original or relicwcd early
site permit. Once an operating license referencing a construction p rmit I S sued,
variances from the construction permit will not be granted for that opera ti licn

(e) Construction permit amendment. The holder of a constructi i•erm no lake
changes to the construction permit, including the site safety analy is port, ith uL prior
Commission approval. The request for a change to e constructioiniprnit must be in the
form of an application for a license amendment. and must m" "t the.6a.reurements of 10
CFR 56.169 and 56.171.

(f) Information requests. Except for information re(1sts seeking to verify compliance
with the current licensing basis of the construction pe it, in""rmation requests to the
holder of a construction permit must be evaluated befo e ssuance to ensure that the
burden to be imposed on respondents is justified in ew of the potential safety
significance of the issue to be addressed in the requested information. Each evaluation
performed by the NRC staff must be in accordance with 10 CFR 56.86(f), and must be
approved by the Executive Director for Operations or his or her designee before issuance
of the request.
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Subpart D - Operating License

§ 56.70 Scope of subpart.

This subpart sets out the requirements and procedures applicable to Commission issuance
of an operating license for approval to operate one or more sodium cooled nuclear
prototypes separate from the filing of an application for a combined license for a sodium
cooled nuclear power plant.

§ 56.71 Relationship to other subparts.

This subpart applies when any person who is a holder of a construction permit for a
sodium cooled nuclear prototype facility seeks an operating license from the Commission
separately from an application for a combined license for a sodium cooled nuclearpo we
plant.

§ 56.72 Filing of applications.

(a) Any person who may apply for a construction permit for a sodium co•-o1d\nucleaf
prototype facility under this part, may file an application for a license to Ko2 rate asodium
cooled nuclear prototype facility with the Director, Office of New eactors, or;the
Director, Office of Nuclear Reactor Regulation, as appropriate. ,

(b) The application must comply with the applicable iling requ• em Imenpts of § 4 and
56.19 of this chapter.

(c) The fees associated with the filing and review of an applicationfor the initial issuance
or renewal of an operating license is set forth in 1O0GFR part 170.

§ 56.73 Class 104 licenses; prototype and research andidevelopment facilities.

A class 104 license will be issued, to an applicant who qualifies, for any one or more of
the following: to transfer or receive in interstate commerce, manufacture, produce,
transfer, acquire, possess, or use. For all first-of-a-kind sodium cooled nuclear power
plants, a class 104 license must be obtained for a prototype reactor after construction of
the prototype facility is completed but before an application for a standard design
certification, combined license, or manufacturing license can be submitted or obtained for
a commercial sodium cooled nuclear power plant.

(a) A sodium cooled nuclear power plant for use as a prototype; or

(b) A sodium cooled nuclear power plant for industrial or commercial purposes
constructed or operated under an arrangement with the Administration entered into under
the Cooperative Power Reactor Demonstration Program, except as otherwise specifically
required by applicable law; and
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(c) A sodium cooled nuclear power plant, which is useful in the conduct of research and
development activities of the types specified in section 31 of the Act, and which is not a
facility of the type specified in paragraph (b) of this section or in § 56.149.

§ 56.74 Additional standards for class 104 licenses.

In determining that a class 104 license will be issued to an applicant, the Commission
will, in addition to applying the standards set forth in § 56.23 be guided by the following
considerations:

(a) The Commission will permit the widest amount of effective testing at the prototype
facility possible with the amount of special nuclear material available for such purposes.

(b) The Commission will permit the conduct of widespread and diverse research a d
development.

§ 56.75 Contents of application; general information.

The application must contain all of the information required by 10 CFR 56.20(a} through
(d) and (j) of this chapter.

§ 56.76 Contents of application; technical information

(a) Final safety analysis report. Each application for an -oerating ficense shallnulude a
final safety analysis report. The final safety analysI i l ce information that
describes the prototype facility, presents the design bases and the imiffsl its operation,
and presents a safety analysis of the structfres, systems, and'comip•onents and of the
prototype facility as a whole, and shall include the ollowing:

(1) All current information, such as the results of environme ,ntal and meteorological
monitoring programs, which has been dev since issuance of the
construction permit, relating to site evaluation factob'rs identified in part 100 of
this chapter.

(2) A description and analysis of the structures, systems, and components of the
prototype facility, with emphasis upon performance requirements, the bases, with
technical justification therefore, upon which such requirements have been
established, and the evaluations required to show that safety functions will be
accomplished. The description shall be sufficient to permit understanding of the
system designs and their relationship to safety evaluations.

(i) For sodium cooled nuclear reactors, such items as the reactor core,
primary coolant system, intermediate coolant system, instrumentation and
control systems, electrical systems, containment system, other engineered
safety features, auxiliary and emergency systems, power conversion
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systems, radioactive waste handling systems, and fuel handling systems
shall be discussed insofar as they are pertinent.

(3) The kinds and quantities of radioactive materials expected to be produced in the
operation and the means for controlling and limiting radioactive effluents and
radiation exposures within the limits set forth in part 20 of this chapter.

(4) A final analysis and evaluation of the design and performance of structures,
systems, and components with the objective stated in §56.57(a)(4) and taking
into account any pertinent information developed since the submittal of the
preliminary safety analysis report. Analysis and evaluation of RHR system
cooling performance following postulated accidents shall be performed in
accordance with the requirements of § 56.58 for facilities for which a license to
operate may be issued.

(5) A description and evaluation of the results of the applicant's programs, iin'clud,,..
research and development, if any, to demonstrate that any safety q)sf.•tons
identified at the construction permit stage have been resolved.

(6) The following information concerning prototype facility operation// .

(i) The applicant's organizational structure, allocations o.reson
authorities, and personnel qualifications requirementS( •

(ii) Managerial and administrative contr.lsJt bO&used to assure safe operation.
Appendix B, "Quality Assurance, f i•SodmrCooled Nuclear

Prototypes and Power Plants," setsforth the requirements ftr such controls
for sodium cooled nuclear prototp e plants. TIl-c)-information on the
controls to be used for a sodium cookd nuclear riprotype shall include a
discussion of how the applicable requirement's of appendix B will be
satisfied.

(iii) Plans for preoperational testing and initial operations.

(iv) Plans for conduct of normal operations, including maintenance,
surveillance, and periodic testing of structures, systems, and components.

(v) Plans for coping with emergencies, which shall include the items specified
in appendix E.

(vi) Proposed technical specifications prepared in accordance with the
requirements of § 56.78.

(vii) Applicants who apply for operating licenses for sodium cooled nuclear
prototype facilities to be operated on multiunit sites shall include an
evaluation of the potential hazards to the structures, systems, and
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components important to safety of operating units resulting from
construction activities, as well as a description of the managerial and
administrative controls to be used to provide assurance that the limiting
conditions for operation are not exceeded as a result of construction
activities at the multiunit sites.

(7) The technical qualifications of the applicant to engage in the proposed activities
in accordance with the regulations in this chapter.

(8) A description and plans for implementation of an operator requalification
program. The operator requalification program must as a minimum, meet the
requirements for those programs contained in § 55.59 of part 55 of this chapter.

(9) Stationary nuclear prototype reactor applicants who apply for an opera•ti
license, as partial conformance to General Design Criterion 2 of apperdi;x Ao
this part, shall comply with the earthquake engineering criteria of appe ditS o

this part.

(10) Stationary nuclear prototype reactor applicants who apply for an operating
license, shall provide a description and safety assessment of thesit•e-andtof a th
facility as in § 56.57(a)(l)(ii). (

(b) Physical Security Plan.

(1) Each applicant for an operating license for a-sodium coole duclear prototype
that will be subject to §§ 73.50 and 73.60 ofthis chapter mustinude a physical
security plan.

(2) Each applicant for an operating license for a~prtottype facility that will be subject
to the requirements of § 73.55 of this chapter Must include a physical security

plan, a training and qualification plan in accordace with the criteria set forth in-,/
appendix B to part 73 of this chapter, and a cyber security plan in accordance
with the criteria set forth in § 73.54 of this chapter.

(3) The physical security plan must describe how the applicant will meet the
requirements of part 73 of this chapter (and part 11 of this chapter, if applicable,
including the identification and description of jobs as required by § 11. 1 (a) of
this chapter, at the proposed facility). Security plans must list tests, inspections,
audits, and other means to be used to demonstrate compliance with the
requirements of 10 CFR parts 11 and 73, if applicable.

(c) Safeguards contingency plan.

(1) Each application for a license to operate a sodium cooled nuclear prototype that
will be subject to §§ 73.50 and 73.60 of this chapter must include a licensee
safeguards contingency plan in accordance with the criteria set forth in section I
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of appendix C to part 73 of this chapter. The "implementation procedures"
required per section I of appendix C to part 73 of this chapter do not have to be
submitted to the Commission for approval.

(2) Each application for a license to operate a prototype facility that will be subject
to § 73.55 of this chapter must include a licensee safeguards contingency plan in
accordance with the criteria set forth in section II of appendix C to part 73 of this
chapter. The "implementing procedures" required in section II of appendix C to
part 73 of this chapter do not have to be submitted to the Commission for
approval.

(d) Protection against unauthorized disclosure. Each applicant for an operating license for
sodium cooled nuclear prototype, who prepares a physical security plan, a safeguards
contingency plan, a training and qualification plan, or a cyber security plan, shall prothe plans and other related Safeguards Information against unauthorized

accordance with the requirements of § 73.21 of this chapter.

(e) L WR related requirements. All applicants for a reactor operating license, shall\i1n de,'c
in their analyses, the descriptions of the equipment and systems required by/§-5- 7(b) as
a part of their application.

(f) Sodium-water reaction prevention. All applicants for a reactoro eprati, ,g lcfnse, s all
include in their analyses, the descriptions of the equipment and\,systems requirdby §
56.30 as a part of their application.

(g) Conformance with the Standard Review PlanlRPIfor sodum co.oled reactors.

(1) Applications for sodium cooled nuclear prototype operating licenses shall include
an evaluation of the prototype facility aga"ihs" Standaretag a m s Sta nd Rl , ev iew P lan (S R P ) in

effect six months prior to the docket date of tlte hicao6n, whichever is later.

(2) The evaluation required by this section shall include an identification and
description of all differences in design features, analytical techniques, and
procedural measures proposed for a facility and those corresponding features,
techniques, and measures given in the SRP acceptance criteria. Where such a
difference exists, the evaluation shall discuss how the alternative proposed
provides an acceptable method of complying with those rules or regulations of
Commission, or portions thereof, which underlie the corresponding SRP
acceptance criteria.

(3) The SRP was issued to establish criteria that the NRC staff intends to use in
evaluating whether an applicant/licensee meets the Commission's regulations.
The SRP is not a substitute for the regulations, and compliance is not a
requirement. Applicants shall identify differences from the SRlP acceptance
criteria and evaluate how the proposed alternatives to the SRP criteria provide an
acceptable method of complying with the Commission's regulations.
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(h) A description and plans for implementation of the guidance and strategies intended to
maintain or restore core or containment cooling capabilities under the circumstances
associated with the loss of large areas of the plant due to explosions or fire as required by
§ 56.86(hh)(2) of this chapter.

§ 56.77 Contents of applications; training and qualification of nuclear prototype
facility personnel

(a) Applicability. The requirements of this section apply only to the personnel associated
with the operating license of a sodium cooled nuclear prototype facility.

(b) The application must demonstrate compliance with the requirements for training
programs established in § 56.86 of this part.

§ 56.78 Technical specifications

(a)(1) Each applicant for a license authorizing operation of a sodium cooled u (6l
prototype shall include in his application proposed technical specificationsAinaccordano,
with the requirements of this section. A summary statement of the bases or reasons for
such specifications, other than those covering administrative control1ýsha'I sobe
included in the application, but shall not become part of the technicalspe oiications. " 5-,

(2) Each applicant for a design certification or manufacturin,-,,,-ense shal nclude in
its application proposed generic technical 6.. "i.,, inca.&ordance with the
requirements of this section for the portiono.° the plan I tis W'ith-in the scope of
the design certification or manufacturing license application'\

(b) Each license authorizing operation of a sodium cooled nucleari prototype of a type
described in § 56.73 or of a sodium cooled nuclearpow of a type described in §
56.149 will include technical specifications. The technical specifications will be derived
from the analyses and evaluation included in the safety analysis report, and amendments
thereto, submitted pursuant to § 56.57 and § 56.76. The Commission may include such
additional technical specifications as the Commission finds appropriate.

(c) Technical specifications will include items in the following categories:

(1) Safety limits, limiting safety system settings, and limiting control settings.

(i) Safety limits for sodium cooled nuclear reactors are limits upon important
process variables that are found to be necessary to reasonably protect the
integrity of certain of the physical barriers that guard against the
uncontrolled release of radioactivity. If any safety limit is exceeded, the
reactor must be shut down. The licensee shall notify the Commission,
review the matter, and record the results of the review, including the cause
of the condition and the basis for corrective action taken to preclude
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recurrence. Operation must not be resumed until authorized by the
Commission. The licensee shall retain the record of the results of each
review until the Commission terminates the license for the reactor, except
for sodium cooled nuclear power reactors licensed under § 56.73 or §
56.149 of this part. For these reactors, the licensee shall notify the
Commission as required by § 56.182 and submit a Licensee Event Report
to the Commission as required by § 56.183. Licensees in these cases shall
retain the records of the review for a period of three years following
issuance of a Licensee Event Report.

(ii) Limiting safety system settings for sodium cooled nuclear reactors are
settings for automatic protective devices related to those variables having
significant safety functions. Where a limiting safety system setting is
specified for a variable on which a safety limit has been placed, the~se4thg.
must be so chosen that automatic protective action will cort he
abnormal situation before a safety limit is exceeded. If, during op I
is determined that the automatic safety system does not fuin.ias•••r
required, the licensee shall take appropriate action, which may` e
shutting down the reactor. The licensee shall notify the, tiss'in
review the matter, and record the results of the review, inchith>causeN•
of the condition and the basis for corrective action tak4 u to -14ude
recurrence. The licensee shall retain the record ofthe\,esufts of each11
review until the Commission terminates the license\or• 1the r or ept
for sodium cooled nuclear power reactor enu, nder § o§
56.149 of this part. For these en shall notify the
Commission as required by § 5 and's aLick•ne Event Report
to the Commission as requiredbs 56.183. Licensees in t'hIse cases shall
retain the records of the revieIr\ a period of tree years following
issuance of a Licensee Event Report

(2) Limiting conditions for operation.

(i) Limiting conditions for operation are the lowest functional capability or
performance levels of equipment required for safe operation of the facility.
When a limiting condition for operation of a sodium cooled nuclear
reactor is not met, the licensee shall shut down the reactor or follow any
remedial action permitted by the technical specifications until the
condition can be met. In the case of a sodium cooled nuclear reactor not
licensed under § 56.73 or § 56.149 of this part, the licensee shall notify the
Commission, review the matter, and record the results of the review,
including the cause of the condition and the basis for corrective action
taken to preclude recurrence. The licensee shall retain the record of the
results of each review until the Commission terminates the license for the
sodium cooled nuclear reactor. In the case of sodium cooled nuclear power
reactors licensed under § 56.73 or § 56.149, the licensee shall notify the
Commission if required by § 56.182 and shall submit a Licensee Event
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Report to the Commission as required by § 56.183. In this case, licensees
shall retain records associated with preparation of a Licensee Event Report
for a period of three years following issuance of the report. For events,
which do not require a Licensee Event Report, the licensee shall retain
each record as required by the technical specifications.

(ii) A technical specification limiting condition for operation of a sodium
cooled nuclear reactor must be established for each item meeting one or
more of the following criteria:

(A) Criterion 1. Installed instrumentation that is used to detect, and
indicate in the control room, a significant abnormal degradation of
the reactor coolant boundary.

(B) Criterion 2. A process variable, design feature, or 6pcr91mng
restriction that is an initial condition of a design basis aL'ckIe re
transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

(C) Criterion 3. A structure, system, or component thit is pr lof the
primary success path and which functions or actutest, tO1gIa
design basis accident or transient that either A'umcs t 1ur C
or presents a challenge to the integrity of .fisson produ htibir.

(D) Criterion 4. A structure, sy, o which operating
experience or probabilistic risk asses6sment has shown to be
significant to public hea •Ltnd safety.

(3) Surveillance requirements. Surveillance rcqurements aicrequirements relating
to test, calibration, or inspection to assure tha-ti t e n Ssary quality of systems
and components is maintained, that facility operaion will be within safety limits,
and that the limiting conditions for operation will be mnet.

(4) Design features. Design features to be included are those features of the facility
such as materials of construction and geometric arrangements, which, if altered
or modified, would have a significant effect on safety and are not covered in
categories described in paragraphs (c) (1), (2), and (3) of this section.

(5) Administrative controls. Administrative controls are the provisions relating to
organization and management, procedures, recordkeeping, review and audit, and
reporting necessary to assure operation of the facility in a safe manner. Each
licensee shall submit any reports to the Commission pursuant to approved
technical specifications as specified in § 56.4.

(6) Decommissioning. This paragraph applies only to sodium cooled nuclear power
reactor facilities that have submitted the certifications required by § 56.167(a)(1)
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and to non-power reactor facilities which are not authorized to operate. Technical
specifications involving safety limits, limiting safety system settings, and
limiting control system settings; limiting conditions for operation; surveillance
requirements; design features; and administrative controls will be developed on a
case-by-case basis.

(7) Initial notification. Reports made to the Commission by licensees in response to
the requirements of this section must be made as follows:

(i) Licensees that have an installed Emergency Notification System shall
make the initial notification to the NRC Operations Center in accordance
with § 56.182 of this part.

(ii) All other licensees shall make the initial notification by telephone tth e/
Administrator of the appropriate NRC Regional Office listed inpafpjcend]-
D, part 20, of this chapter.

(8) Written Reports. Licensees for sodium cooled nuclear power reactors'Ci'cs d
under § 56.73 or § 56.149 of this part shall submit written repJ-ts to the
Commission in accordance with § 56.183 of this part for evenut des ibei:nt
paragraphs (c)(1) and (c)(2) of this section. For all licensees, the Coil
may require Special Reports as appropriate.

(d)(1) A license in which technical specifications have ot beew designate shal be
deemed to include the entire safety analysis report asteenmic•l.specificaions.

(2) At the initiative of the Commission or'th licensee, anyllicense may be amended
to include technical specifications of te. •scope and content which would be
required if a new license were being issued',

(e) The provisions of this section apply to each sodium, oold nuclear reactor licensee
whose authority to operate the reactor has been removed by license amendment, order, or
regulation.

§ 56.79 Technical specifications on effluents from sodium cooled nuclear power
reactors

(a) To keep releases of radioactive materials to unrestricted areas during normal
conditions, including expected occurrences, as low as is reasonably achievable, each
licensee of a sodium cooled nuclear power reactor and each applicant for a design
certification or a manufacturing license will include technical specifications that, in
addition to requiring compliance with applicable provisions of § 20.1301 of this chapter,
require that:

(1) Operating procedures developed pursuant to § 56.21(c) for the control of
effluents be established and followed and that the radioactive waste system,
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pursuant to § 56.21, be maintained and used. The licensee shall retain the
operating procedures in effect as a record until the Commission terminates the
license and shall retain each superseded revision of the procedures for 3 years
from the date it was superseded.

(2) Each holder of an operating license, and each holder of a combined license after
the Commission has made the finding under § 56.160(g), shall submit a report to
the Commission annually that specifies the quantity of each of the principal
radionuclides released to unrestricted areas in liquid and in gaseous effluents
during the previous 12 months, including any other information as may be
required by the Commission to estimate maximum potential annual radiation
doses to the public resulting from effluent releases. The report must be submitted
as specified in § 56.4, and the time between submission of the reports must be no
longer than 12 months. If quantities of radioactive materials released durinngthe
reporting period are significantly above design objectives, the report rt-st~co'v er
this specifically. On the basis of these reports and any additional inforl a-tion, e
Commission may obtain from the licensee or others, the Commissionr' ay
require the licensee to take action as the Commission deems appropriate.

(b) In establishing and implementing the operating procedures described/iw agraph (a)
of this section, the licensee shall be guided by the following consideratirns: Expeience
with the design, construction, and operation of sodium cooled nuc~leartvpo wr reactors
indicates that compliance with the technical specifications desczi46d in thi ;section will
keep average annual releases of radioactive material-.in effluents\and theirresultant
committed effective dose equivalents at small percentage-offghe dose limits specified in

20.1301 and in the license. At the same time,\ t-hA'icensee is permitted the flexibility of
operation, compatible with considerations of health and safety to assure that the public is
provided a dependable source of power eveunder unusual )cbndlitions which may
temporarily result in releases higher than such smalWlpercentages, but still within the
limits specified in § 20.1301 of this chapter and in theeiensei/tis expected that in using
this flexibility under unusual conditions, the licensee willVe:ert its best efforts to keep
levels of radioactive material in effluents as low as is reasonably achievable. The guides
set out in appendix I, provide numerical guidance on limiting conditions for operation for
sodium cooled nuclear power reactors to meet the requirement that radioactive materials
in effluents released to unrestricted areas be kept as low as is reasonably achievable.

§ 56.80 Fire protection.

(a)(1) Each holder of an operating license issued or a combined license must have a fire
protection plan that satisfies Criterion 3 of appendix A to this part. This fire protection
plan must:

(i) Describe the overall fire protection program for the facility;

(ii) Identify the various positions within the licensee's organization that are
responsible for the program;
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(iii) State the authorities that are delegated to each of these positions to
implement those responsibilities; and

(iv) Outline the plans• for fire protection, fire detection and suppression
capability, and limitation of fire damage.

(2) The plan must also describe specific features necessary to implement the program
described in paragraph (a)(1) of this section such as--

(i) Administrative controls and personnel requirements for fire prevention
and manual fire suppression activities;

(ii) Automatic and manually operated fire detection and suppression syVst m
and

(iii) The means to limit fire damage to structures, systems, or comaponents
important to safety so that the capability to shut down the plant safel
ensured.

(3) The licensee shall retain the fire protection plan and each change to ths pl a
record until the Commission terminates the reactor licen .The e e a
retain each superseded revision of the procedures for 3 year, ,from the, dateiýtwas
superseded.

(4) Each applicant for a design approval,, design certiY n,.ornmanufacturing
license must have a description and ainalygis of the fire p otection design features
for the standard plant necessary to dem ntrate compliance with Criterion 3 of
appendix A to this part.

(b) Sodium Fire Protection Standard XXX. (More Analysts Neded)

(1) Approval of incorporation by reference.

(2) Class D portable fire extinguishers. All compartments containing piping,
systems, or tanks containing liquid sodium shall have portable fire extinguishers
rated for Class D fires and maintained in accordance with 29 CFR 1910.157,
"Portable Fire Extinguishers" and the National Fire Protection Association
Standard 10, "Standard for Portable Fire Extinguishers, 2002 Edition."

(3) Class D installed fire suppression system. All compartments containing piping,
systems, or tanks containing liquid sodium shall have an installed nitrogen-gas
sodium fire suppression system and a sodium fire suppression system consisting
of either a sodium chloride or sodium carbonate fire-extinguishing agent in both
sprinkler and hose form.
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(c) Licensees that have submitted the certifications required under § 56.167(a)(1) shall
maintain a fire protection program to address the potential for fires that could cause the
release or spread of radioactive materials (i.e., that could result in a radiological hazard).
A fire protection program that complies with NFPA XXX shall be deemed to be
acceptable for complying with the requirements of this paragraph.

(1) The objectives of the fire protection program are to--

(i) Reasonably prevent these fires from occurring;

(ii) Rapidly detect, control, and extinguish those fires that do occur and that
could result in a radiological hazard; and

(iii) Ensure that the risk of fire-induced radiological hazards to the, uBlc
environment and plant personnel is minimized.

(2) The licensee shall assess the fire protection program on a regular ba;is. The
licensee shall revise the plan as appropriate throughout the various stagef.
facility decommissioning.

(3) The licensee may make changes to the fire protection program w it'Aou
approval if these changes do not reduce the effectiveness o, fi•re p1otctIon for
facilities, systems, and equipment that could result in m "radiologlial ha ard,
taking into account the decommissioning plant n ani activiti.

§ 56.81 Environmental qualification of electric, equipment, imporltatto safety for
sodium cooled nuclear power plants

(a) Each holder of or an applicant for an operatin license, a ombined license, or
manufacturing license, other than a sodium cooled n11 ear power plant for which the
certifications required under § 56.167(a)(1) have been srbmnitted, shall establish a
program for qualifying the electric equipment defined in paragraph (b) of this section. For
a manufacturing license, only electric equipment defined in paragraph (b), which is
within the scope of the manufactured reactor, must be included in the program.

(b) Electric equipment important to safety covered by this section is:

(1) Safety-related electric equipment.' Engineers, Inc., 345 East 47th Street, New
York, NY 10017.

(i) This equipment is that relied upon to remain functional during and
following design basis events to ensure--

(A) The integrity of the reactor coolant boundary;

Safety-related electric equipment is referred to as "Class 1E" equipment in IEEE 323-1974. Copies of
this standard may be obtained from the Institute of Electrical and Electronics.

B-204



(B) The capability to shut down the reactor and maintain it in a safe
shutdown condition; or

(C) The capability to prevent or mitigate the consequences of accidents
that could result in potential offsite exposures comparable to the
guidelines in § 56.57(a)(1), or § 100.11 of this chapter, as
applicable.

(ii) Design basis events are defined as conditions of normal operation,
including anticipated operational occurrences, design basis accidents,
external events, and natural phenomena for which the plant must be
designed to ensure functions (b)(1)(i) (A) through (C) of this section.

(2) Nonsafety-related electric equipment whose failure under pottiia d
environmental conditions could prevent satisfactory accomplishment Of sa ty
functions specified in subparagraphs (b)(1) (i) (A) through (C) of paragraph
(b)(1) of this section by the safety-related equipment.

(3) Certain post-accident monitoring equipment2 found in a reotC eSh down
facility.3

(c) Requirements for (1) dynamic and seismic qualification 'electric qu1 ent
important to safety, (2) protection of electric equipment irn ortan to 1afety ag 4Ais other
natural phenomena and external events, and

(3) Environmental qualification of electri quIiipment imporn to saftty located in a
mild environment is not included within the scop'Pe f this section. A mild environment is
an environment that would at no time be significan4 ore seveve than the environment
that would occur during normal plant operation,. ncludintig anticipated operational
occurrences.

(d) The applicant or licensee shall prepare a list of electric equipment important to safety
covered by this section. In addition, the applicant or. licensee shall include the
information in paragraphs (d)(1), (2), and (3) of this section for this electric equipment
important to safety in a qualification file. The applicant or licensee shall keep the list and
information in the file current and retain the file in auditable form for the entire period

2 Specific guidance concerning the types of variables to be monitored is provided in Revision 2 of

Regulatory Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident." Copies of the Regulatory Guide may be
purchased through the U.S. Government Printing Office by calling 202-275-2060 or by writing to the U.S.
Government Printing Office, P.O. Box 37082, Washington, DC 20013-7082.
3 A remote shutdown facility supports Criterion 19 of Appendix A of this part. "Equipment at appropriate
locations outside the control room shall be provided: (1) with a design capability for prompt hot shutdown
of the reactor, including necessary instrumentation and controls to maintain the unit in a safe condition
during hot shutdown; and (2) with a design capability for subsequent control of the reactor at any coolant
temperature lower than that during hot shutdown conditions."
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during which the covered item is installed in the sodium cooled nuclear power plant or
prototype facility or is stored for future use to permit verification that each item of
electric equipment is important to safely meet the requirements of paragraph (j) of this
section.

(1) The performance specifications under conditions existing during and following
design basis accidents.

(2) The voltage, frequency, load, and other electrical characteristics for which the
performance specified in accordance with paragraph (d)(1) of this section can be
ensured.

(3) The environmental conditions, including temperature, pressure, humidity,
Nradiation, chemicals, and submergence at the location where the equipment mIust

perform as specified in accordance with paragraphs (d)(1) and (2) of this secti*on'

(e) The electric equipment qualification program must include and be based"on the
following:

(1) Temperature and pressure. The time-dependent temperature and pre'SSut1 at the
location of the electric equipment important to safety must be eb" lisb~dhf(f " the
most severe design basis accident during or following w~ich this eq dmpment-,1s
required to remain functional.

(2) Humidity. Humidity during design basis accidents--must-be considered.

(3) Chemical effects. The composition of 6hemicals used mus .be at least as severe as
that resulting from the most limiting mode"of plant operaoh. If the composition
of the chemical spray can be affected "•j.quipment malfunctions, the most
severe chemical spray environment that results gfrom a sep
system must be assumed. ngle failure in the spray

(4) Radiation. The radiation environment must be based on the type of radiation, the
total dose expected during normal operation over the installed life of the
equipment, and the radiation environment associated with the most severe design
basis accident during or following which the equipment is required to remain
functional, including the radiation resulting from recirculating fluids for
equipment located near the recirculating lines and including dose-rate effects.

(5) Aging. Equipment qualified by test must be preconditioned by natural or artificial
(accelerated) aging to its end-of-installed life condition. Consideration must be
given to all significant types of degradation, which can have an effect on the
functional capability of the equipment. If preconditioning to an end-of-installed
life condition is not practicable, the equipment may be preconditioned to a
shorter designated life. The equipment must be replaced or refurbished at the end
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of this designated life unless ongoing qualification demonstrates that the item has
additional life.

(6) Sodium vapor (sodium aerosols). During a sodium spill or fire sodium vapor is
released, which, when it plates out on surfaces, can be highly corrosive and
conductive. These effects must be considered in the event of a sodium spill or
fire.

(7) Synergistic effects. Synergistic effects must be considered when these effects are
believed to have a significant effect on equipment performance.

(8) Margins. Margins must be applied to account for unquantified uncertainty, such
as the effects of production variations and inaccuracies in test instruments. These
margins are in addition to any conservatisms applied during the derivation \,of
local environmental conditions of the equipment unless these conservatisms cant
be quantified and shown to contain appropriate margins.

(f) Each item of electric equipment important to safety must be qualified by one oith'e
following methods:

(1) Testing an identical item of equipment under identical conditions or under" imilar
conditions with a supporting analysis to show that the equfen b qualhfied

is acceptable.

(2) Testing a similar item of equipment with aupportin analysi's to show that the
equipment to be qualified is acceptable. ,.

(3) Experience with identical or similar eqipiment under sim'ilar conditions with a
supporting analysis to show that the equipmenftio be qualified is acceptable.

(4) Analysis in combination with partial type test daita that supports the analytical
assumptions and conclusions.

(g) A record of the qualification, including documentation in paragraph (d) of this
section, must be maintained in an auditable form for the entire period during which the
covered item is installed in the sodium cooled nuclear power plant or prototype facility or
is stored for future use to permit verification that each item of electric equipment
important to safety covered by this section:

(1) Is qualified for its application; and

(2) Meets its specified performance requirements when it is subjected to the
conditions predicted to be present when it must perform its safety function up to
the end of its qualified life.
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(h) Applicants for and holders of operating licenses are not required to requalify electric
equipment important to safety in accordance with the provisions of this section if the
Commission has previously required qualification of that equipment in accordance with
"Guidelines for Evaluating Environmental Qualification of Class IE Electrical
Equipment in Operating Reactors," November 1979 (DOR Guidelines), or NUREG-0588
(For Comment version), "Interim Staff Position on Environmental Qualification of
Safety-Related Electrical Equipment."

(i) Replacement equipment must be qualified in accordance with the provisions of this
section unless there are sound reasons to the contrary.

§ 56.82 Standards for review of applications

Applications filed under this subpart will be reviewed according to the standards set o t
in 10 CFR parts 20, 56, 51, 54, 55, 73, and 100, and 140.

§ 56.83 Permit and renewal fees.

The fees charged for the review of an application for the initial issuance ore:16a ohf 1',
operating license are set forth in 10 CFR 170.21 and shall be paid in accrdanc I 10
CFR 170.12.

§ 56.84 Administrative review of applications.

An operating license is subject to all procedural reqT Rpart 2, including
the requirements for docketing in § 2.101(a)( through (4) ,f thliisýcapter, and the
requirements for issuance of a notice of hearinig n §§ 2.104(a) adl (d)' 6f this chapter,
provided that the designated sections may `o' be construed to require that the
environmental report, or draft or final environmental impact' tatement include an
assessment of the benefits of construction and operationfo, there•at ctor or reactors, or an
analysis of alternative energy sources. The presiding' olýcer" in an operating license
hearing shall not admit contentions proffered by any party"concerning an assessment of
the benefits of operation of the reactor or reactors, or an analysis of alternative energy
sources if those issues were not addressed by the applicant in the operating license
application.

§ 56.85 Hearings and report of the advisory committee on reactor safeguards.

The Commission shall refer a copy of the application to the ACRS. The ACRS shall
report on those portions of the application that concern safety and shall apply the
standards referenced in § 56.82. Hearings shall be conducted in accordance with § 56.64.

§ 56.86 Conditions of license.

The following paragraphs with the exception of paragraphs (r) and (gg) of this section are
conditions in every sodium cooled nuclear power reactor operating license issued under
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this part. The following paragraphs with the exception of paragraph (r), (s), and (u) of this
section are conditions in every combined license, provided, however, that paragraphs (i),
(i-I), (j), (k), (1), (m), (n), (w), (x), (y), and (z) of this section are only applicable after the
Commission makes the finding under § 56.160(g).

(a)(1) Each sodium cooled nuclear power plant or prototype facility licensee subject to
the quality assurance criteria in appendix B of this part shall implement, under §
56.76(a)(6)(ii) or § 57.147 of this chapter, the quality assurance program described or
referenced in the safety analysis report, including changes to that report. However, a
holder of a combined license shall implement the quality assurance program described or
referenced in the safety analysis report applicable to operation 30 days prior to the
scheduled date for the initial loading of fuel.

(2) Each licensee described in paragraph (a)(1) of this section shall submitAto!\he
appropriate NRC Regional Office shown in appendix D of part 20 of thils•"h apte•r

( -" (,
the current description of the quality assurance program it is implementig-'ng or
inclusion in the Safety Analysis Report, unless there are no changesY, to the
description previously accepted by NRC. This submittal must identify chainges
made to the quality assurance program description since the desefrption wxas
submitted to NRC.

(3) Each licensee described in paragraph (a)(1) of this section may m ake ge,

a previously accepted quality assurance program d eý!iption (iinludd or
referenced in the Safety Analysis Report without-prir NR 0pprova/l, pv wded
the change does not reduce the commitments<in7ite p~glm description as
accepted by the NRC. Changes to the qaa/iJ[ assuranc' progravi description that
do not reduce the commitments must 'be submitted to th•eNRin accordance
with the requirements of § 56.181(e)."I "addition to qualii' assurance program
changes involving administrative improvements andt/irifications, spellng

corrections, punctuation, or editorial items\,,, the foll wing changes are not
considered to be reductions in commitment: "

(i) The use of a QA standard approved by the NRC which is more recent than
the QA standard in the licensee's current QA program at the time of the
change;

(ii) The use of a quality assurance alternative or exception approved by an
NRC safety evaluation, provided that the bases of the NRC approval are
applicable to the licensee's facility;

(iii) The use of generic organizational position titles that clearly denote the
position function, supplemented as necessary by descriptive text, rather
than specific titles;
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(iv) The use of generic organizational charts to indicate functional
relationships, authorities, and responsibilities, or, alternately, the use of
descriptive text;

(v) The elimination of quality assurance program information that duplicates
language in quality assurance regulatory guides and quality assurance
standards to which the licensee is committed; and

(vi) Organizational revisions that ensure that persons and organizations
performing quality assurance functions continue to have the requisite
authority and organizational freedom, including sufficient independence
from cost and schedule when opposed to safety considerations.

(4) Changes to the quality assurance program description that do reduce~lie
commitments must be submitted to the NRC and receive NRC approval piorlorx
implementation, as follows:

(i) Changes made to the quality assurance program description as presentitied
in the Safety Analysis Report or in a topical report must be,stibfmitted
specified in § 56.4.

(ii) The submittal of a change to the Safety Analysis Rep't q a

program description must include all pages affet by thathangeand
must be accompanied by a forwarding-letter identiMfing theb1ig the
reason for the change, and the basis>for 6oncludi'tl hat the revised
program incorporating the h continuesa\to t criteria of

appendix B of this part and the Safety Analysis Rejort qu'ihty assurance
program description commitments. previously accepted by the NRC (the
letter need not provide the bas i'•'4r changeskthat correct spelling,
punctuation, or editorial items).

(iii) A copy of the forwarding letter identifying thfe change must be maintained
as a facility record for three years.

(iv) Changes to the quality assurance program description included or
referenced in the Safety Analysis Report shall be regarded as accepted by
the Commission upon receipt of a letter to this effect from the appropriate
reviewing office of the Commission or 60 days after submittal to the
Commission, whichever occurs first.

(b) Special nuclear material can be conferred to the licensee as deemed necessary for
national defense treaty obligations or testing.

(c) The licensee may have the right thereunder, nor any right to utilize or produce special
nuclear material either voluntarily or involuntarily, directly or indirectly, through
authority granted by the Commission shall, after securing full information, find that the
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transfer is in accordance with the provisions of the act and give its consent in writing and
supports U.S. national security policy.

(d) The license shall be subject to suspension and to the rights of recapture of the material
or control of the facility reserved to the Commission under section 108 of the act in a
state of war or national emergency declared by Congress.

(e) The license shall be subject to revocation, suspension, modification, or amendment
for cause as provided in the act and regulations, in accordance with the procedures
provided by the act and regulations.

(f) The licensee shall at any time before expiration of the license, upon request of the
Commission, submit, as specified in § 56.4, written statements, signed under oath or
affirmation, to enable the Commission to determine whether or not the license shouldhbe
modified, suspended, or revoked. Except for information sought to verif censee!'.
compliance with the current licensing basis for that facility, the NRC must pr1epa e

reason or reasons for each information request prior to issuance to ensure that th ubui,•e
to be imposed on respondents is justified in view of the potential safety significafn-'bf
the issue to be addressed in the requested information. Each such justificati06"provid' ,
for an evaluation performed by the NRC staff must be approved byjthiExe 'butive
Director for Operations or his or her designee prior to issuance of the reu

(g) The issuance or existence of the license shall not be deemedQtcj'aive, rreli.- the
licensee from compliance with, the antitrust laws, as specified insuhbsection.1_a6-5of the
Act. In the event that the licensee should be found by, a-co uoCp etent jurisdiction to
have violated any provision of such antitrust lsithe condut of theJN1nsed activity,
the Commission may suspend or revoke the license or take suchoter action with respect
to it as shall be deemed necessary.

(h) The license shall be subject to the provisions of the Act nowor" hereafter in effect and
to all rules, regulations, and orders of the Commisson. he terms and conditions of the
license shall be subject to amendment, revision, or modification, by reason of
amendments of the Act or by reason of rules, regulations, and orders issued in accordance
with the terms of the act.

(i) Except as provided in § 55.13 of this chapter, the licensee may not permit the
manipulation of the controls of any facility by anyone who is not a licensed operator or
senior operator as provided in part 55 of this chapter.

(i-i) Within 3 months after either the issuance of an operating license or the
date that the Commission makes the finding under § 56.160(g) for a
combined license, as applicable, the licensee shall have in effect an
operator requalification program. The operator requalification program
must, as a minimum, meet the requirements of § 55.59(c) of this chapter.
Notwithstanding the provisions of § 56.93, the licensee may not, except as

B-211



specifically authorized by the Commission decrease the scope of an
approved operator requalification program.

(j) Apparatus and mechanisms other than controls, the operation of which may affect the
reactivity or power level of a reactor shall be manipulated only with the knowledge and
consent of an operator or senior operator licensed pursuant to part 55 of this chapter
present at the controls.

(k) An operator or senior operator licensed pursuant to part 55 of this chapter shall be
present at the controls at all times during the operation of the sodium cooled nuclear
prototype or power plant.

(1) The licensee shall designate individuals to be responsible for directing the licensed
activities of licensed operators. These individuals shall be licensed as senior er t rs
pursuant to part 55 of this chapter.

(m)(1) A senior operator licensed pursuant to part 55 of this chapter shall be resent at
the sodium cooled nuclear prototype or power plant or readily available on cl'at le l
times during its operation, and shall be present at the sodium cooled nuclearg-pototype o
power plant during initial start-up and approach to power, recovery from a•uiplarned or
unscheduled shut-down or significant reduction in power, and refuelin r as/ot•"ewiseprescribed in the sodium cooled nuclear prototype or power plant li!e /

(2) Notwithstanding any other provisions of this section, lic6iisees of so i ooled
nuclear power plants or prototypes shall meet th wrngr i7-equiremens:

(i) Each licensee shall meet the minimum lice',sed operator staffing
requirements in the following table:

(ii) Each licensee shall have at its site apersgonh)ld ing a senior operator
license for all fueled units at the site wnohis~assigned responsibility for
overall plant operation at all times there i'fuel in any unit. If a single
senior operator does not hold a senior operator license on all fueled units
at the site, then the licensee must have at the site two or more senior
operators, who in combination are licensed as senior operators on all
fueled units.

(iii) When a sodium cooled nuclear power plant or prototype is in an
operational mode other than refueling or those resulting in temperatures
lower than during hot shutdown, as defined by the unit's technical
specifications, each licensee shall have a person holding a senior operator
license for the sodium cooled nuclear power plant or prototype in the
control room at all times. In addition to this senior operator, for each
fueled sodium cooled nuclear power plant or prototype, a licensed
operator or senior operator shall be present at the controls at all times.
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(iv) Each licensee shall have present, during alteration of the core of a sodium
cooled nuclear power plant or prototype (including fuel loading or
transfer), a person holding a senior operator license or a senior operator
license limited to fuel handling to directly supervise the activity and,
during this time, the licensee shall not assign other duties to this person.

(n) The licensee shall not, except as authorized pursuant to a construction permit, make
any alteration in the facility constituting a change from the technical specifications
previously incorporated in a license or construction permit pursuant to § 56.78 of this
part.

(o) Primary reactor containments for sodium cooled power reactors, other than facilities
for which the certifications required under §§ 56.167(a)(1) have been submitted, shall be
subject to the requirements set forth in appendix J to this part. 7>
(p)(1) The licensee shall prepare and maintain safeguards contingency plan pro urpe in
accordance with appendix C of part 73 of this chapter for affecting the actions"and
decisions contained in the Responsibility Matrix of the safeguards contingency piia'FTIhe
licensee may not make a change which would decrease the effectivenes's ofphysical
security plan, or guard training and qualification plan, or cyber securi l p
under § 56.76(b) or § 56.147(a), or part 73 of this chapter, or of the firt• ifour c/,at e (
of information (Background, Generic Planning Base, License \PIani'g Bas
Responsibility Matrix) contained in a licensee safeguards contingency plan pýhared

under § 56.76(c) or 56.147(a), or part 73 of this chapter, as aPl•i 'cable, withoutprior
approval of the Commission. A licensee desiring tpak&:suh.a change shall submit an
application for amendment to the licensee's licen•jiunder § 56. 1•6•9 •

(2) The licensee may make changes to the plpns referencedl ini paragraph (p)(1) of
this section, without prior Commission al prOal if the changes do not decrease
the safeguards effectiveness of the plan. Th'lijensee shall maintain records of
changes to the plans made without prior Commissioiv'approval for a period of 3
years from the date of the change, and shall submit, as specified in § 56.4, a
report containing a description of each change within 2 months after the change
is made. Prior to the safeguards contingency plan being put into effect, the
licensee shall have:

(i) All safeguards capabilities specified in the safeguards contingency plan
available and functional;

(ii) Detailed procedures developed according to appendix C to part 73 of this
chapter available at the licensee's site; and

(iii) All appropriate personnel trained to respond to safeguards incidents as
outlined in the plan and specified in the detailed procedures.
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(3) The licensee shall provide for the development, revision, implementation, and
maintenance of its safeguards contingency plan.The licensee shall ensure that all
program elements are reviewed by individuals independent of both security
program management and personnel who have direct responsibility for
implementation of the security program either:

(i) At intervals not to exceed 12 months; or

(ii) As necessary, based on an assessment by the licensee against performance
indicators, and as soon as reasonably practicable after a change occurs in
personnel, procedures, equipment, or facilities that potentially could
adversely affect security, but no longer than 12 months after the change. In
any case, all elements of the safeguards contingency plan must be
reviewed at least once every 24 months.

(4) The review must include a review and audit of safeguards co40tingecy
procedures and practices, an audit of the security system testing and maintenance
program, and a test of the safeguards systems along with commitments
established for response by local law enforcement authorities. Theireilts of the
review and audit, along with recommendations for improvemre•'•iinst be
documented, reported to the licensee's corporate and plant manageme ean&kept
available at the plant for inspection for a period of 3 years. 4

(q) A holder of a sodium cooled nuclear prototype reactor-oper atinglicense or,ýa sdium
cooled nuclear power plant combined license after the-Gommisslonomakes the finding

%,\ A\under § 56.160(g), shall follow and maintain in/effet emergency, plans which meet the
standards in § 56.60(b) and the requrements in appendix E\1,this part. A licensee
authorized to possess and/or operate a research reactor shall follow ý-and maintain in effect
emergency plans, which meet the requirements i• appendix E to,, tliis part. The licensee
shall retain the emergency plan and each change that.d 6reas6s-te effectiveness of the
plan as a record until the Commission terminates the license for the sodium cooled

"A /
nuclear prototype reactor. The sodium cooled nuclear prototype reactor licensee may
make changes to these plans without Commission approval only if the changes do not
decrease the effectiveness of the plans and the plans, as changed, continue to meet the
standards of § 56.60(b) and the requirements of appendix E to this part. The research
reactor licensee may make changes to these plans without Commission approval only if
these changes do not decrease the effectiveness of the plans and the plans, as changed,
continue to meet the requirements of appendix E to this part. This sodium cooled nuclear
prototype reactor or research reactor licensee shall retain a record of each change to the
emergency plan made without prior Commission approval for a period of 3 years from
the date of the change. Proposed changes that decrease the effectiveness of the approved
emergency plans may not be implemented without application to and approval by the
Commission. The licensee shall submit, as specified in § 56.4, a report of each proposed
change for approval. If a change is made without approval, the licensee shall submit, as
specified in § 56.4, a report of each change within 30 days after the change is made.
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(r)(1) Each licensee who is authorized to possess and/or operate a sodium cooled nuclear
power reactor shall submit to NRC within 60 days of the effective date of this
amendment the radiological emergency response plans of State and local governmental
entities in the United States that are wholly or partially within a plume exposure pathway
EPZ, as well as the plans of State governments wholly or partially within an ingestion
pathway EPZ. 1 These plans must be forwarded to the Director of Nuclear Reactor
Regulation, by appropriate method listed in § 56.4, with a copy to the Administrator of
the appropriate NRC regional office. Generally, the plume exposure pathway EPZ for
sodium cooled nuclear power reactors shall consist of an area about 10 miles (16 km) in
radius and the ingestion pathway EPZ shall consist of an area about 50 miles (80 km) in
radius. The exact size and configuration of the EPZs for a particular sodium cooled
nuclear power reactor shall be determined in relation to local emergency response needs
and capabilities as they are affected by such conditions as demography, topography, land
characteristics, access routes, and jurisdictional boundaries. The plans for the ingesItin
pathway EPZ shall focus on such actions as are appropriate to protect the food 1nges1op,•.pt.
pathway.

(i) For operating sodium cooled nuclear power reactors, the licensee State
and local emergency response plans shall be implemented.

(ii) If the NRC finds that the state of emergency preparedness, 'not
provide reasonable assurance that adequate protecn MS Vae s1k
will be taken in the event of a radiological emergicy (inclu1ii g.n ings
based on requirements of appendix ion IV.D.3) "ah the
deficiencies (including deficiencies ,,i5 •nts of appendix E,
section IV.D.3) are not crcte four finding, the
Commission will determine whether the reactor shl l be shut down until
such deficiencies are remedied 'w,&'hether other .nforcement action is
appropriate. In determining whet hutd or other enforcement
action is appropriate, the Commission shalltake inito account, among other
factors, whether the licensee can den si•iae to the Commission's
satisfaction that the deficiencies in the plan are not significant for the plant
in question, or that adequate interim compensating actions have been or
will be taken promptly, or that that there are other compelling reasons for
continued operation.

(2) The NRC will base its finding on a review of the FEMA findings and
determinations as to whether State and local emergency plans are adequate and
capable of being implemented, and on the NRC .assessment as to whether the
licensee's emergency plans are adequate and capable of being implemented.
Nothing in this paragraph shall be construed as limiting the authority of the
Commission to take action under any other regulation or authority of the
Commission or at any time other than that specified in this paragraph.

(t)(1) The licensee shall provide for the development, revision, implementation, and
maintenance of its emergency preparedness program. The licensee shall ensure that all
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program elements are reviewed by persons who have no direct responsibility for the
implementation of the emergency preparedness program either:

(ii) At intervals not to exceed 12 months or,

(iii) As necessary, based on an assessment by the licensee against performance
indicators, and as soon as reasonably practicable after a change occurs in
personnel, procedures, equipment, or facilities that potentially could
adversely affect emergency preparedness, but no longer than 12 months
after the change. In any case, all elements of the emergency preparedness
program must be reviewed at least once every 24 months.

(2) The review must include an evaluation for adequacy of interfaces with State and
local governments and of licensee drills, exercises, capabilities, and procedlri-s.
The results of the review, along with recommendations for improvements, must
be documented, reported to the licensee's corporate and plant managemilt., a'd
retained for a period of 5 years. The part of the review involving the ev' lution
for adequacy of interface with State and local governments must be avafia Io
the appropriate State and local governments.

Minimum Requirementsl 4 Per Shift for On-site Staffing of Sodium Cooled N uNcar
Power Units by Operators and Senior Operators LicensedI id'er Pa1rt55

Number of One Unit Two Units Threv Units
nuclear One Two wo Three
power Position control contro control CO trol control
unitsoperatin room room rooms •ooms rooms

Senior 1 1 1 1
None Operator

Operator 1 2 2 3 3
Senior 2 2 2 2 2

One Operator
Operator 2 3 3 4 4
Senior 2 3 36 3

Two Operator
Operator 3 4 56 5
Senior 3 4

Three Operator
Operator 5 6

4 Temporary deviations from the numbers required by this table shall be in accordance with criteria
established in the unit's technical specifications.
5 For the purpose of this table, a nuclear power unit is considered to be operating when it is in a mode other
than cold shutdown (>980C [208"F] but < 300'C [5720F]) or refueling as defined by the unit's technical
specifications.
6 The number of required licensed personnel when the operating nuclear power units are controlled from a
common control room are two senior operators and four operators.
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(u) Within 60 days after the effective date of this amendment, each sodium cooled
nuclear power reactor licensee shall submit to the NRC plans for coping with
emergencies that meet standards in § 56.60(b) and the requirements of appendix E to this
part.

(v) Each licensee subject to the requirements of Part 73 of this chapter shall ensure that
Safeguards Information is protected against unauthorized disclosure in accordance with
the requirements in § 73.21 and the requirements in § 73.22 or § 73.23 of this chapter, as
applicable.

(w) Each power reactor licensee under this part for a sodium cooled nuclear prototype or
power plant of the type described in §§ 56.57 or 56.73, respectively, shall take reasonable
steps to obtain insurance available at reasonable costs and on reasonable terms from
private sources or to demonstrate to the satisfaction of the NRC that it possesses5 1an
equivalent amount of protection covering the licensee's obligation, in the evyen oa
accident at the licensee's reactor, to stabilize and decontaminate the reacto nd e
reactor station site at which the reactor experiencing the accident is located, rided
that:

(1) The insurance required by paragraph (w) of this section must have a miniMum
coverage limit for each reactor station site of either $1.06 biillin orhner
amount of insurance is generally available from private s-1urces, whscheveis
less. The required insurance must clearly state that, as andt the ext, p ptt orded
in paragraph (w)(4) of this section, any proceeds must Ibe payable mIrst for
stabilization of the reactor and next for de i oof the reactor and the
reactor station site. If a licensee's covera~gfalls belowNt'he requied1minimum, the
licensee shall within 60 days take al'11Csonable steps to estore its coverage to
the required minimum. The required ins urance may, at th ption of the licensee,
be included within policies that also provxile C-erage f~r other risks, including,
but not limited to, the risk of direct physical dama e.

(2) (i) With respect to policies issued or annually renewed, the proceeds of such
required insurance must be dedicated,. as and to the extent provided in this
paragraph, to reimbursement or payment on behalf of the insured of reasonable
expenses incurred or estimated to be incurred by the licensee in taking action to
fulfill the licensee's obligation, in the event of an accident at the licensee's
reactor, to ensure that the reactor is in, or is returned to, and maintained in, a safe
and stable condition and that radioactive contamination is removed or controlled
such that personnel exposures are consistent with the occupational exposure
limits in 10 CFR part 20. These actions must be consistent with any other
obligation the licensee may have under this chapter and must be subject to
paragraph (w)(4) of this section. As used in this section, an "accident" means an
event that involves the release of radioactive material from its intended place of
confinement within the reactor or on the reactor station site such that there is a
present danger of release off site in amounts that would pose a threat to the
public health and safety.
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(ii) The stabilization and decontamination requirements set forth in paragraph
(w)(4) of this section must apply uniformly to all insurance policies
required under paragraph (w) of this section.

(3) The licensee shall report to the NRC on April 1 of each year the current levels of
this insurance or financial security it maintains and the sources of this insurance
or financial security.

(4) (i) In the event of an accident at the licensee's reactor, whenever the estimated
costs of stabilizing the licensed reactor and of decontaminating the reactor and
the reactor station site exceed $100 million, the proceeds of the insurance
required by paragraph (w) of this section must be dedicated to and used, first, to
ensure that the licensed reactor is in, or is returned to, and can be maintained in, a
safe and stable condition so as to prevent any significant risk to the public health
and safety and, second, to decontaminate the reactor and the reactor stati6 -sit>fsin
accordance with the licensee's cleanup plan as approved by order of the DIc' tot'
of the Office of Nuclear Reactor Regulation. This priority on insurance proceeds
must remain in effect for 60 days or, upon order of the Director, for such Thn"er
periods, in increments not to exceed 60 days except as provided it'es\
under the cleanup plan required in paragraphs (w)(4)(iii) and ( 4 , this•
section, as the Director may find necessary to protect the public hea 'All()

safety. Actions needed to bring the reactor to and maintaixiithe \eactoin asafe
and stable condition may include one or more of the foiloýving, asi approiate:
(A) Shutdown of the reactor; (B) Establishment, and mnaiwtnance 6t' f4:~term
cooling with stable decay heat removal; (C Laintv-naIc o "isub-criticality; (D)
Control of radioactive releases; and Secuing ` tructuire, systems, or
components to minimize radiation expbsure to onsite personnel 6rito the offsitepublic or to facilitate later decontaminaioiinor both.

(ii) The licensee shall inform the Director ot'the( ffice of Nuclear Reactor
Regulation in writing when the reactor is'a-idcan be maintained in a safe
and stable condition so as to prevent any significant risk to the public
health and safety. Within 30 days after the licensee informs the Director
that the reactor is in this condition, or at such earlier time as the licensee
may elect or the Director may for good cause direct, the licensee shall
prepare and submit a cleanup plan for the Director's approval. The cleanup
plan must identify and contain an estimate of the cost of each cleanup
operation that will be required to decontaminate the reactor sufficiently to
permit the licensee either to resume operation of the reactor or to apply to
the Commission under § 56.167 for authority to decommission the reactor
and to surrender the license voluntarily. Cleanup operations may include
one or more of the following, as appropriate:. (A) Processing any
contaminated sodium generated by the accident and by decontamination
operations to remove radioactive materials; (B) Decontamination of
surfaces inside the auxiliary and fuel-handling buildings and the reactor
building to levels consistent with the Commission's occupational exposure
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limits in 10 CFR part 20, and decontamination or disposal 'of equipment;
(C) Decontamination or removal and disposal of internal parts and
damaged fuel from the reactor vessel; and (D) Cleanup of the reactor
coolant system.

(iii) Following review of the licensee's cleanup plan, the Director will order the
licensee to complete all operations that the Director finds are necessary to
decontaminate the reactor sufficiently to permit the licensee either to
resume operation of the reactor or to apply to the Commission under §
56.167 for authority to decommission the reactor and to surrender the
license voluntarily. The Director shall approve or disapprove, in whole or
in part for stated reasons, the licensee's estimate of cleanup costs for such
operations. Such order may not be effective for more than 1 year, at which
time it may be renewed. Each subsequent renewal order, if imposed, aY
be effective for not more than 6 months.

(iv) Of the balance of the proceeds of the required insurance not al•eady
expended to place the reactor in a safe and stable condition pursuaki-J
paragraph (w)(2)(i) of this section, an amount sufficient 0,t0over he
expenses of completion of those decontamination operati6 s;ai ,, are the"
subject of the Director's order shall be dedicated to suh use,/,,,,t-N

that, upon certification to the Director of the amounts.expen de jrrevlUSi.yItdateupon
and from time to time for stabilization and decohiCnati, and pon
further certification to the Director as to-the sufhIc.iency of thede'di'cated
amount remaining, policies of insuraheiei-mar dvie for payment to the
licensee or other loss payees of amo'jnits not so de icated, and the licensee

v\\ \ 2may proceed to use in parakiCK~and not in preference thereto) any
insurance proceeds not so dedicaed, for other purposes.

(x) A licensee may take reasonable action that depart',f license condition or a

technical specification (contained in a license issued i"ner rt, this part) in an emergency
when this action is immediately needed to protect the public health and safety and no
action consistent with license conditions and technical specifications that can provide
adequate or equivalent protection is immediately apparent.

(y) Licensee action permitted by paragraph (x) of this section shall be approved, as a
minimum, by a licensed senior operator, or, at a sodium cooled nuclear power reactor
facility for which the certifications required under § 56.167(a)(1) have been submitted, by
either a licensed senior operator or a certified fuel handler, prior to taking the action.

(z) Each licensee with a sodium cooled nuclear power reactor facility licensed pursuant to
sections 103 or 104b of the Act shall immediately notify the NRC Operations Center of
the occurrence of any event specified in § 56.182 of this part.
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(aa) The license shall be subject to all conditions deemed imposed as a matter of law by
sections 401(a)(2) and 401(d) of the Federal Water Pollution Control Act, as amended
(33 U.S.C.A. 1341(a)(2) and (d).)

(bb) For sodium cooled nuclear power reactors licensed by the NRC, the licensee shall,
within 2 years following permanent cessation of operation of the reactor or 5 years before
expiration of the reactor operating license, whichever occurs first, submit written
notification to the Commission for its review and preliminary approval of the program by
which the licensee intends to manage and provide funding for the management of all
irradiated fuel at the reactor following permanent cessation of operation of the reactor
until title to the irradiated fuel and possession of the fuel is transferred to the Secretary of
Energy for its ultimate disposal in a repository. Final Commission review will be
undertaken as part of any proceeding for continued licensing under part 56 or part 72 of
this chapter. The licensee must demonstrate to NRC that the elected actions wiltf e
consistent with NRC requirements for licensed possession of irradiated nuclear•fel 'nd•d
that the actions will be implemented on a timely basis. Where implementation'fcsh
actions requires NRC authorizations, the licensee shall verify in the notification-,that
submittals for such actions have been or will be made to NRC and shall identifythem,-
copy of the notification shall be retained by the licensee as a record until expi•-i'on of t
reactor operating license., The licensee shall notify the NRC of any signifian;" anges in
the proposed waste management program as described in the initial notifitionc

(cc)(1) Each licensee shall notify the appropriate NRC Re°iqnal Adminstrato in
writing, immediately following the filing of a voluntary o i frynor
bankruptcy under any chapter of title 11 (Bankruptcyf-.of4l"'United States Code by or
against:

(i) The licensee;

(ii) An entity (as that term is defined in hi U S.S ,,J'0l(l4)) controlling the
licensee or listing the license or licensee asp<oer/ty of the estate; or

(iii) An affiliate (as that term is defined in 11 U.S.C. 10 1(2)) of the licensee.

(2) This notification must indicate:

(i) The bankruptcy court in which the petition for bankruptcy was filed; and

(ii) The date of the filing of the petition.

(dd) A licensee may take reasonable action that departs from a license condition or a
technical specification (contained in a license issued under this part) in a national security
emergency:
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(1) When this action is immediately needed to implement national security
objectives as designated by the national command authority through the
Commission, and

(2) No action consistent with license conditions and technical specifications that can
meet national security objectives is immediately apparent. A national security
emergency is established by a law enacted by the Congress or by an order or
directive issued by the President pursuant to statutes or the Constitution of the
United States. The authority under this paragraph must be exercised in
accordance with law, including section 57e of the Act, and is in addition to the
authority granted under paragraph (x) of this section, which remains in effect
unless otherwise directed by the Commission during a national security
emergency.

(ee)(1) Each license issued under this part authorizing the possession of byprodu/s seans d
special nuclear materials produced in the operation of the licensed reactor~iqclues,
whether stated in the license or not, the authorization to receive back that same material,
in the same or altered form or combined with byproducts or special nuclear mfiaterjiis
produced in the operation of another reactor of the same licensee located at th-t~sitp, fro',
a licensee of the Commission or an Agreement State, or from a non lic-n-ed entity
authorized to possess the material.

(2) The authorizations in this subsection are subject Ii itationsand

requirements applicable to the original possess Ion;- th at, al.

(3) This paragraph does authorize the receipfof any materials recovered from the

reprocessing or recycling of irradiated(/ "1.

(ff) For licensees of sodium cooled nuclear power _plants that have implemented the
earthquake engineering criteria in Appendix S to this .a. plant shutdown is required as
provided in Paragraph IV(a)(3) of Appendix S to this pir.-Pie4r to resuming operations,
the licensee shall demonstrate to the Commission that no functional damage has occurred
to those features necessary for continued operation without undue risk to the health and
safety of the public and the licensing basis is maintained.

(gg)(1) Notwithstanding § 56.160, if following the conduct of the exercise required by
paragraph IV.f.2.a of appendix E to part 56 of this chapter, DHS identifies one or more
deficiencies in the state of offsite emergency preparedness, the holder of a combined
license may operate at up to 5 percent of rated thermal power only if the Commission
finds that the state of onsite emergency preparedness provides reasonable assurance that
adequate protective measures can and will be taken in the event of a radiological
emergency. The NRC will base this finding on its assessment of the applicant's onsite
emergency plans against the pertinent standards in § 56.60 and appendix E to this part.
Review of the applicant's emergency plans will include the following standards with
offsite aspects:
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(i) Arrangements for requesting and effectively using offsite assistance onsite
have been made, arrangements to accommodate State and local staff at the
licensee's near-site Emergency Operations Facility have been made, and
other organizations capable of augmenting the planned onsite response
have been identified.

(ii) Procedures have been established for licensee communications with State
and local response organizations, including initial notification of the
declaration of emergency and periodic provision of plant and response
status reports.

(iii) Provisions exist for prompt communications among principal response
organizations to offsite emergency personnel who would be responding
onsite.

(iv) Adequate emergency facilities and equipment to support the emergency
response onsite are provided and maintained.

(v) Adequate methods, systems, and equipment for assessing andjiii or mton
actual or potential offsite consequences of a radiologicali5 Ne
condition are in use onsite.

(vi) Arrangements are made for medical services for cofi(alnated and injured
onsite individuals.

(vii) Radiological emergency response •t~raining has beel made available to
those offsite who may be callekto'•asist in an emergency onsite.

(2) The condition in this paragraph, regr.d•,. eration at p to 5p ercent power,
ceases to apply 30 days after DHS informs t Iý5Ctf the offsite deficiencies

have been corrected, unless the NRC notifies the • "'ined license holder before
the expiration of the 30-day period that the Commission finds under paragraphs
(s)(2) and of this section that the state of emergency preparedness does not
provide reasonable assurance that adequate protective measures can and will be
taken in the event of a radiological emergency.

(hh) (1) Each licensee shall develop, implement and maintain procedures that describe
how the licensee will address the following areas if the licensee is notified of a potential
aircraft threat:

(i) Verification of the authenticity of threat notifications;

(ii) Maintenance of continuous communication with threat notification
sources;
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(iii) Contacting all onsite personnel and applicable offsite response
organizations;

(iv) Onsite actions necessary to enhance the capability of the facility to
mitigate the consequences of an aircraft impact;

(v) Measures to reduce visual discrimination of the site relative to its
surroundings or individual buildings within the protected area;

(vi) Dispersal of equipment and personnel, as well as rapid entry into site
protected areas for essential onsite personnel and offsite responders who
are necessary to mitigate the event; and

(vii) Recall of site personnel.

(2) Each licensee shall develop and implement guidance and strategies indtended" 0
maintain or restore core and containment cooling capabilities under the
circumstances associated with loss of large areas of the plant due to explosion r
fire, to include strategies in the following areas:

(i) Sodium fire fighting;

(ii) Operations to mitigate fuel damage; and

(iii) Actions to minimize radiological releas

(3) This section does not apply to a sodium cooled nuclear power plant or prototype
for which the certifications required underx§>56.167(a) haý bben submitted.

§ 56.87 Issuance of operating license.

(a) Pursuant to § 56.89, an operating license may be issued by the Commission, up to the
full term authorized by § 56.88, upon finding that:

(1) Construction of the prototype facility has been substantially completed, in
conformity with the construction permit and the application as amended, the
provisions of the Act, and the rules and regulations of the Commission; and

(2) The prototype facility will operate in conformity with the application as
amended, the provisions of the Act, and the rules and regulations of the
Commission; and

(3) There is reasonable assurance (i) that the activities authorized by the operating
license can be conducted without endangering the health and safety of the public,
and (ii) that such activities will be conducted in compliance with the regulations
in this chapter; and
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(4) The applicant is technically and financially qualified to engage in the activities
authorized by the operating license in accordance with the regulations in this
chapter. However, no finding of financial qualification is necessary for an
electric utility applicant for an operating license for a prototype facility of the
type described in § 56.73.

(5) The applicable provisions of Part 140 of this chapter have been satisfied; and

(6) The issuance of the license will not be inimical to the common defense and
security or to the health and safety of the public.

(b) Each operating license will include appropriate provisions with respect to any
uncompleted items of construction and such limitations or conditions as are required to
assure that operation during the period of the completion of such items will not enda gerpublic health and safety.

(c) An applicant may, in a case where a hearing is held in connection with a pending
proceeding under this section make a motion in writing, under this paragraph ( % an
operating license authorizing low-power testing (operation at not more thaw.njpe-cent of
full power for the purpose of testing the prototype facility), and further opieratn\short
of full power operation. Action on such a motion by the presiding officershalt btaken
with due regard to the rights of the parties to the proceedings, inciuddngvtherght of any
party to be heard to the extent that his contentions are relevant to the atti•itY3.vyp be
authorized. Before taking any action on such a motion that\'ayparty opposes the
presiding officer shall make findings on the matter sspecfied in paragraph (a) of this
section as to which there is a controversy, in the,,f6rm of an initadecision .iwith respect to
the contested activity sought to be authortzed. The Direc'or of •Iiclear Reactor
Regulation will make findings on all other matters specified in paragraph (a) of this
section. If no party opposes the motion, the presiding officer/will issue an order in
accordance with § 2.319(p) authorizing the Director ',o uear/Reactor Regulation to
make appropriate findings on the matters specified in paragrapll (a) of this section and to
issue a license for the requested operation.

§ 56.88 Continuation of license.

(a) Each license will be issued for a fixed period of time to be specified in the license but
in no case to exceed 40 years from date of issuance. Where the operation of a sodium
cooled nuclear prototype facility is involved, the Commission will issue the license for
the term requested by the applicant or for the estimated useful life of the sodium cooled
nuclear prototype facility if the Commission determines that the estimated useful life is
less than the term requested. Where construction of a sodium cooled nuclear prototype
facility is involved, the Commission may specify in the construction permit the period for
which the license will be issued if approved pursuant to § 56.89. Licenses may be
renewed by the Commission upon the expiration of the period. Renewal of operating
licenses for nuclear power plants is governed by 10 CFR part 54. Application for
termination of license is to be made pursuant to § 56.167.
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(b) Each license for a sodium cooled nuclear prototype facility that has permanently
ceased operations, continues in effect beyond the expiration date to authorize ownership
and possession of the sodium cooled nuclear prototype facility, until the Commission
notifies the licensee in writing that the license is terminated. During such period of
continued effectiveness the licensee shall--

(1) Take actions necessary to decommission and decontaminate the sodium cooled
nuclear prototype facility and continue to maintain the sodium cooled nuclear
prototype facility, including, where applicable, the storage, control and
maintenance of the spent fuel, in a safe condition, and

(2) Conduct activities in accordance with all other restrictions applicable tothe
sodium cooled nuclear prototype facility in accordance with the NRC regulataons
and the provisions of the specific 10 CFR part 56 licenses for the sodium6coole&
nuclear prototype facility.

§ 56.89 Conversion of construction permit to license; or amendment of license

Upon completion of the construction or alteration of a prototype facity, it) coi iance
with the terms and conditions of the construction permit and subject f6(aio Iany1 'y
testing of the prototype facility for health or safety purposes, the Coms i ¢sw 11hi e
absence of good cause shown to the contrary issue a license of-th class forwhichjYthe
construction permit was issued or an appropriate amendment orNme\1icense.,stahe case
may be.

§ 56.90 Application for renewal.

The filing of an application for a renewed license ust be in accordance with 10 CFR
part 54.

§ 56.91 Reserved.

§ 56.92 Transfer of operating licenses.

The filing of an application for a transfer of an operating license must be in accordance
with § 56.165.

§ 56.93 Changes, tests, and experiments.

(a) Definitions for the purposes of this section:

(1) Change means a modification or addition to, or removal from, the prototype
facility or sodium cooled nuclear power plant or procedures that affect a design
function, method of performing or controlling the function, or an evaluation that
demonstrates that intended functions will be accomplished.
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(2) Departure from a method of evaluation described in the FSAR (as updated) used
in establishing the design bases or in the safety analyses means:

(i) Changing any of the elements of the method described in the FSAR (as
updated) unless the results of the analysis are conservative or essentially
the same; or

(ii) Changing from a method described in the FSAR to another method unless
that method has been approved by NRC for the intended application.

(3) Facility as described in the final safety analysis report (as updated) means:

(i) The structures, systems, and components (SSC) that are described i,,4e
final safety analysis report (FSAR) (as updated),

(ii) The design and performance requirements for such SSCs described inth
FSAR (as updated), and

(iii) The evaluations or methods of evaluation includedni the FS (a
updated) for such SSCs, which demonstrate that their itne, d fun , 6nsol
will be accomplished.

(4) Final Safety Analysis Report (as updated) eans the ial Saf ysis
Report (or Final Hazards Summary Rep t) submitted lI accordance with §
56.76, as amended and supplemented, an s updated e the euirements of §
56.181(e) or § 56.181(f), as applicable.

(5) Procedures as described in the final safe analysis repoit (as updated) means
those procedures that contain information des ee FSAR (as updated)
such as how structures, systems, and componen7s are'• operated and controlled
(including assumed operator actions and response ti es).

(6) Tests or experiments not described in the final safety analysis report (as updated)
means any activity where any structure, system, or component is utilized or
controlled in a manner which is either:

(i) Outside the reference bounds of the design bases as described in the final
safety analysis report (as updated) or

(ii) Inconsistent with the analyses or descriptions in the final safety analysis
report (as updated).

(b) This section applies to each holder of an operating license for a prototype facility or a
combined license for a sodium cooled nuclear power plant including the holder of a
license authorizing operation of a nuclear power reactor that has submitted the
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certification of permanent cessation of operations required under § 56.167(a)(1) or a
reactor licensee whose license has been amended to allow possession of nuclear fuel but
not operation of the facility.

(c)(1) A licensee may make changes in the prototype facility or a nuclear power plant as
described in the final safety analysis report (as updated), make changes in the procedures
as described in the final safety analysis report (as updated), and conduct tests or
experiments not described in the final safety analysis report (as updated) without
obtaining a license amendment pursuant to § 56.169 only if:

(i) A change to the technical specifications incorporated in the license is not
required, and

(ii) The change, test, or experiment does not meet any of the criteria"in
paragraph (c)(2) of this section. (

(2) A licensee shall obtain a license amendment pursuant to § 56.169 riorto
implementing a proposed change, test, or experiment if the change, 'es\t r
experiment would:

(i) Result in more than a minimal increase in the frequency of occurrhee of
an accident previously evaluated in the final s lisreport(as
updated); .,

(ii) Result in more than a minimal increasein-the likelihoo of occurrence of a
malfunction of a structure, syste/,i, or component (S3SS>). important to
safety previously evaluated in the.final safety analysi's report (as updated);

(iii) Result in more than a minimal increale, in the conseq~iences of an accident
previously evaluated in the final safety analysis-rep4ort (as updated);

(iv) Result in more than a minimal increase in the consequences of a
malfunction of an SSC important to safety previously evaluated in the
final safety analysis report (as updated);

(v) Create a possibility for an accident of a different type than any previously
evaluated in the final safety analysis report (as updated);

(vi) Create a possibility for a malfunction of an SSC important to safety with a
different result than any previously evaluated in the final safety analysis
report (as updated);

(vii) Result in a design basis limit for a fission product barrier as described in
the FSAR (as updated) being exceeded or altered; or
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(viii) Result in a departure from a method of evaluation described in the FSAR
(as updated) used in establishing the design bases or in the safety analyses.

(3) In implementing this paragraph, the FSAR (as updated) is considered to include
FSAR changes resulting from evaluations performed pursuant to this section and
analyses performed pursuant to § 56.169 since submittal of the last update of the
final safety analysis report pursuant to § 56.181 of this part.

(4) The provisions in this section do not apply to changes to the prototype facility or
nuclear power plant or procedures when the applicable regulations establish more
specific criteria for accomplishing such changes.

(d)(1) The licensee shall maintain records of changes in the prototype facility or nuclear
power plant, of changes in procedures, and of tests and experiments made pursuan, to
paragraph (c) of this section. These records must include a written evaluation ,whi'ch
provides the bases for the determination that the change, test, or experimen bdes t
require a license amendment pursuant to paragraph (c)(2) of this section.

(2) The licensee shall submit, as specified in § 56.4 a report contaitfifi-ga br
description of any changes, tests, and experiments, including a summarr,\yof the
evaluation of each. A report must be submitted at intervals no( to exQceed,24months. For combined licenses, the report must be submitted at,,interyals lOt -to

exceed 6 months during the period from the date of application for~a comb ned
license to the date the Commission makes its findings under § 56.160(g)

(3) The records of changes in the prototype•facility or clear p r plant must be
maintained until the termination of an perating license f6r the profotype facility,
a combined license for a sodium coolednuclear power plant, or the termination
of a license issued under 10 CFR part 54, Whib-hever is later. Records of changes
in procedures and records of tests and experiaments/must be maintained for a
period of 5 years.

§ 56.94 IReserved].

§ 56.95 Requirements for reduction of risk from anticipated transients without
scram (ATWS) events for sodium cooled nuclear prototypes and power plants.

(a) Applicability. The requirements of this section apply to all commercial sodium cooled
nuclear power plants and prototype facilities, other than sodium cooled nuclear power
reactor facilities for which the certifications required under § 56.167(a)(1) have been
submitted.

(b) Definition. For purposes of this section, Anticipated Transient Without Scram
(ATWS) means an anticipated operational occurrence as defined in appendix A of this
part followed by the failure of the reactor trip portion of the protection system specified
in General Design Criterion 20 of appendix A of this part.
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(c) Requirements.

(1) Each sodium cooled reactor must have equipment from sensor output to final
actuation device, which is diverse from the reactor trip system, to automatically
initiate the auxiliary (or emergency) feedwater system and initiate a turbine trip
under conditions indicative of an ATWS. This equipment must be designed to
perform its function in a reliable manner and be independent (from sensor output
to the final actuation device) from the existing reactor trip system.

(2) Each sodium-cooled nuclear reactor must have a diverse scram system from the
sensor output to interruption of power to the control rods assemblies. This scram
system must be designed to perform its function in a reliable manner and be
independent from the existing reactor trip system (from sensor ou*tpur .
interruption of power to the control rods).

(3) Each sodium-cooled nuclear reactor must have an alternate system able insert
sufficient negative reactivity into the core, in the event that the control r6d
assemblies fail to scram. The system must be diverse (from thei'Itor trIpl
system) from sensor output to the final actuation device. Theysmm st
designed to perform its function in a reliable manner and be in"pent ft m
the existing reactor trip system) from sensor output to the f actuatl d"v5e

(4) Each sodium-cooled nuclear reactor must hay equipmcnt to trip t el primary
coolant pumps automatically under condiflns-4ndicative ot'an ATWS. This
equipment must be designed to performn4 nction in 4reliblejmanner.

(5) Information sufficient to demonstrate to th Commission ithe adequacy of items
in paragraphs (c)(1) through (c)(4) of thi ection sh,1 be submitted to the
Commission as specified in § 56.4.

(d) Implementation. For each sodium cooled nuclear prototype operating license
application submitted the applicant shall submit information in its final safety analysis
report demonstrating how it will comply with paragraphs (c)(1) through (c)(4) of this
section.

§ 56.96 Loss of all alternating current power.

(a) Requirements.

(1) Each sodium cooled nuclear prototype licensed to operate, each sodium cooled
nuclear power plant licensed under a combined license after the Commission
makes the finding under § 56.160(g), and each design for a sodium cooled
nuclear power plant approved under a standard design approval, standard design
certification, and manufacturing license must be able to withstand for a specified
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duration and recover from a station blackout as defined in § 56.2. The specified
station blackout duration shall be based on the following factors:

(i) The redundancy of the onsite emergency ac power sources;

(ii) The reliability of the onsite emergency ac power sources;

(iii) The expected frequency of loss of offsite power; and

(iv) The probable time needed to restore offsite power.

(2) The reactor core and associated coolant, control, and protection systems,
including station batteries and any other necessary support systems, must provide
sufficient capacity and capability to ensure that the core is cooled and appropnrate
containment integrity is maintained in the event of a station blackout'forthe'
specified duration. The capability for coping with a station blackout okel
duration shall be determined by an appropriate coping analysis. Licensees-are
expected to have the baseline assumptions, analyses, and related informatiion
used in their coping evaluations available for NRC review.

(b) Implementation.

(1) Information Submittal. For each sodium cooled nuclea'rprototype operating

license application submitted the applicant shall-submit ined
below in its final safety analysis report.

(i) A proposed station blackout duration to be used in determining
compliance with paragraph (a) ofthis section, including a justification for
the selection based on the four factois"identifiedi~n'paragraph (a) of this
section;

(ii) A description of the procedures that will"Vbe implemented for station
blackout events for the duration determined in paragraph (b)(1)(i) of this
section and for recovery therefrom; and

(iii) A list of modifications to equipment and associated procedures, if any,
necessary to meet the requirements of paragraph (a) of this section, for the
specified station blackout duration determined in paragraph (b)(1)(i) of
this section, and a proposed schedule for implementing the stated
modifications.

(2) Alternate ac source. The alternate ac power source(s), as defined in § 56.2, will
constitute acceptable capability to withstand station blackout provided an
analysis is performed which demonstrates that the plant has this capability from
onset of the station blackout until the alternate ac source(s) and required
shutdown equipment are started and lined up to operate. The time required for
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startup and alignment of the alternate ac power source(s) and this equipment
shall be demonstrated by test. Alternate ac source(s) serving a multiple unit site
where onsite emergency ac sources are not shared between units must have, as a
minimum, the capacity and capability for coping with a station blackout in any of
the units. At sites where onsite emergency ac sources are shared between units,
the alternate ac source(s) must have the capacity and capability as required to
ensure that all units can be brought to and maintained in safe shutdown (non-
DBA) as defined in § 56.2. If the alternate ac source(s) meets the above
requirements and can be demonstrated by test to be available to power the
shutdown buses within 10 minutes of the onset of station blackout, then no
coping analysis is required.

(3) Regulatory Assessment. After consideration of the information submitted in
accordance with paragraph (c)(1) of this section, the Director, Office of uclear
Reactor Regulation, will notify the licensee of the Director's co nclsio s
regarding the adequacy of the proposed specified station blackout duraLfwon• "e
proposed equipment modifications and procedures, and the proposed s'ehe Ile
for implementing the procedures and modifications for complian'ce wIth
paragraph (a) this section.

§ 56.97 Limitations on the use of highly enriched uranium (HEU) in domi c non-
power reactors.

All applications for sodium-cooled non-power nuclear r actors 11] be suboniied in
accordance with § 50.64.

§ 56.98 Requirements for monitoring theeflýetiveness of aintenancc at sodium
cooled nuclear prototypes and power plants.

The requirements of this section are applicable duringu a 1 co di1ions of plant operation,
including normal shutdown operations.

(a)(1) Each holder of an operating license for a sodium cooled nuclear prototype and each
holder of a combined license for a sodium cooled nuclear power plant, shall monitor the
performance or condition of structures, systems, or components, against licensee-
established goals, in a manner sufficient to provide reasonable assurance that these
structures, systems, and components, as defined in paragraph (b) of this section, are
capable of fulfilling their intended functions. These goals shall be established
commensurate with safety and, where practical, take into account industry wide operating
experience. When the performance or condition of a structure, system, or component
does not meet established goals, appropriate corrective action shall be taken. For a
sodium cooled nuclear power plant or prototype for which the licensee has submitted the
certifications specified in § 56.167(a)(1), as applicable, this section shall only apply to the
extent that the licensee shall monitor the performance or condition of all structures,
systems, or components associated with the storage, control, and maintenance of spent
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fuel in a safe condition, in a manner sufficient to provide reasonable assurance that these
structures, systems, and components are capable of fulfilling their intended functions.

(2) Monitoring as specified in paragraph (a)(1) of this section is not required where it
has been demonstrated that the performance or condition of a structure, system,
or component is being effectively controlled through the performance of
appropriate preventive maintenance, such that the structure, system, or
component remains capable of performing its intended function.

(3) Performance and condition monitoring activities and associated goals and
preventive maintenance activities shall be evaluated at least every refueling cycle
provided the interval between evaluations does not exceed 24 months. The
evaluations shall take into account, where practical, industry-wide operating
experience. Adjustments shall be made where necessary to ensure that~the
objective of preventing failures of structures, systems, and component(shrgou h
maintenance is appropriately balanced against the objective of mn.lmi ...g
unavailability of structures, systems, and components due to monitoring or
preventive maintenance.

(4) Before performing maintenance activities (including but o" I it d to
surveillance, post-maintenance testing, and corrective and preventive
maintenance), the licensee shall assess and manage the incr'ese ii,-A thatmy
result from the proposed maintenance activities. The so ip of theAsses• ent
may be limited to structures, systems, and;m-n e that a rik"nkfmed

ancom nents aar' ~ re
evaluation process has shown to be significdn u ,i'and safety.

(b) The scope of the monitoring program spcified in paragraph (a)( of this section
shall include safety related and nonsafety related\sttuctures, systems., and components, as
follows:

(1) Safety-related structures, systems and components t. 'are relied upon to remain
functional during and following design basis event o ensure the integrity of the
reactor coolant boundary, the capability to shut down the reactor and maintain it
in a safe shutdown condition, or the capability to prevent or mitigate the
consequences of accidents that could result in potential offsite exposure
comparable to the guidelines in § 56.57(a)(1) or § 100.11 of this chapter, as
applicable.

(2) Nonsafety related structures, systems, or components:

(i) That are relied upon to mitigate accidents or transients or are used in plant
emergency operating procedures (EOPs); or

(ii) Whose failure could prevent safety-related structures, systems, and
components from fulfilling their safety-related function; or
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(iii) Whose failure could cause a reactor scram or actuation of a safety-related
system.

§ 56.99 [Reserved].

§ 56.100 Finality of operating licenses.

(a)After issuance of an operating license, the Commission may not modify, add, or delete
any term or condition of the operating license, the design of the prototype facility.

(b) A licensee may make changes in the prototype facility as described in the final safety
analysis report (as updated), make changes in the procedures as described in the final
safety analysis report (as updated), and conduct tests or experiments not described in the
final safety analysis report (as updated) under the applicable change processes in 10 Cmi
part 56 (e.g., §§ 56.86, 56.93 or 56.169 of this chapter).

(c) The Commission may issue and make immediately effective any amendment to' 1
operating license upon a determination by the Commission that the amendment mivoyeLs
no significant hazards consideration, notwithstanding the pendency ]-fe the
Commission of a request for a hearing from any person. The amendment' ay bissued
and made immediately effective in advance of the holding and compe o ny
required hearing. The amendment will be processed in accordancesdFith h roeres
specified in 10 CFR 56.170.

(d) Any modification to, addition to, or deletion rom- de 1rrns" nd conditions of a
combined license, including any modification addition t, or 'detion from the
inspections, tests, analyses, or related acceptance criteria containe( in tie license is a
proposed amendment to the license. There musb han opportunety for a hearing on the
amendment.

(e) Except for information sought to verify licensee comptian; e with the current licensing
basis for that prototype facility, information requests to the older of an operating license
must be evaluated before issuance to ensure that the burden to be imposed on the licensee
is justified in view of the potential safety significance of the issue to be addressed in the
requested information. Each evaluation performed -by the NRC staff must be in
accordance with 10 CFR 56.86(f) and must be approved by the Executive Director for
Operations or his or her designee before issuance of the request.
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Subpart E'- Standard Design Certification

§ 56.101 Scope of subpart.

(a) This subpart sets forth the requirements and procedures applicable to Commission
issuance of rules granting standard design certifications for sodium cooled nuclear power
plants whose designs have been built and operated as prototypes according to subparts C
and D. The application for a standard design certification is separate from the filing of an
application for a construction permit for a sodium cooled prototype facility or a combined
license for a sodium cooled nuclear power plant.

(b) Any person may also seek a standard design certification for a sodium cooled nuclear
power plant design which uses simplified, inherent, passive, or other innovative means to
accomplish its safety functions. Z

§ 56.102 Relationship to other subparts.

(a) This subpart applies to a person that requests a standard design certification from he
NRC separately from an application for a combined license filed under subparft- of this
part for a sodium cooled nuclear power plant. An applicant for a combined lcenseay
reference a standard design certification.o

(b) Subpart F of this part governs the NRC staff review and aper o a 1s dard
design. Subpart F may be used independently of the proy-ismins in this' ubpart¾..-`IY

(c) Subpart F of this part governs the issuances f,'jcenses to ma'enufactuiieodium cooled
nuclear power reactors to be installed and,9perated at sites !not id•'ntified in the
manufacturing license application. Subpart Ghihay be usedj 4 idependently of the
provisions in this subpart. However, an applicant•ffr a manufacturing license under
subpart G may reference a design certification.

§ 56.103 Filing of applications.

(a) An application for design certification may be filed notwithstanding the fact that an
application for a combined license or manufacturing license for a sodium cooled nuclear
power plant has not been filed.

(b) An application for a design certification may not be filed for any sodium cooled
nuclear power plant first-of-a-kind design that has not built a prototype facility according
to subpart C and operated the facility as a licensee under subpart D.

(c) The application must comply with the applicable filing requirements of §§ 56.4 and
§§ 2.811 through 2.819 of this chapter.

(d) The fees associated with the review of an application for the initial issuance or
renewal of a standard design certification are set forth in 10 CFR part 170.
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§ 56.104 Contents of applications; general information.

The application must contain all of the information required by 10 CFR 56.20(a) through
(c) and (j).

§ 56.105 Contents of applications; technical information.

The application must contain a level of design information sufficient to enable the
Commission to judge the applicant's proposed means of assuring that construction
conforms to the design and to reach a final conclusion on all safety questions associated
with the design before the certification is granted. The information submitted for a design
certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the N ,C
and procurement specifications and construction and installation specification "'6yan.ý
applicant. The Commission will require, before design certification, that in rmatibn
normally contained in certain procurement specifications and constructiin'a d
installation specifications be completed and available for audit if the informatioQ is
necessary for the Commission to make its safety determination.

(a) The application must contain a final safety analysis report (FSAR) that descn,\es the
sodium cooled nuclear power plant, presents the design bases ani'd the li/rnifs on int
operation, and presents a safety analysis of the structures, systemn', d co nponentmsand
of the plant as a whole, and must include the followinginformation:..

(1) The site parameters postulated for the design, andn ,ysi a' evaluation of
the design in terms of those site parameters;

(2) A description and analysis of the structure&y stems, and cmmponents (SSCs) of
the plant, with emphasis upon performance requirements, the bases, with
technical justification therefore, upon which\the~se~equirements have been
established, and the evaluations required to show that safety functions will be
accomplished. It is expected that the standard plant will reflect through its
design, construction, and operation an extremely low probability for accidents
that could result in the release of significant quantities of radioactive fission
products. The description shall be sufficient to permit understanding of the
system designs and their relationship to the safety evaluations. Such items as the
reactor core, primary coolant system, intermediate coolant system,
instrumentation and control systems, electrical systems, containment system,
other engineered safety features, auxiliary and emergency systems, power
conversion systems, radioactive waste handling systems, and fuel handling
systems shall be discussed insofar as they are pertinent. The following power
reactor design characteristics will be taken into consideration by the
Commission:
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(i) Intended use of the reactor including the proposed maximum power level
and the nature and inventory of contained radioactive materials;

(ii) The extent to which generally accepted engineering standards are applied
to the design of the reactor;

(iii) The extent to which the reactor incorporates unique, unusual or enhanced
safety features having a significant bearing on the probability or
consequences of accidental release of radioactive materials; and

(iv) The safety features that are to be engineered into the plant and those
barriers that must be breached as a result of an accident before a release of
radioactive material to the environment can occur. Special attention must
be directed to plant design features intended to mitigate the radiological
consequences of accidents. In performing this assessment, an apphcant
shall assume a fission product release' from the core into the conti<nmnt

assuming that the plant is operated at the ultimate power level
contemplated. The applicant shall perform an evaluation and anly~srisbf
the postulated fission product release, using the expected d.i..o.strable
containment leak rate and any fission product cleanup systepms intended to
mitigate the consequences of the accidents, together (ith a/pplic~able
postulated site parameters, including site meteorolb"y,(to evaluate the
offsite radiological consequences. The evaluation {isf deternminre thaf'/

(A) An individual located at any-point on the, boundary of the
exclusion area for any 2A-iour period fQlliowng\,,,t e onset of the
postulated fission productrelease, would\not receive a radiation
dose in excess of 25 rem2\totil effective dose ýquivalent (TEDE);

(B) An individual located at any point on the ou 6 boundary of the low
population zone, who is exposedo, t re adioactive cloud resulting
from the postulated fission product/release (during the entire
period of its passage) would not receive a radiation dose in excess
of 25 rem TEDE;

(3) The design of the plant including:

The fission product release assumed for this evaluation should be based upon a major accident, hypothesized

for purposes of site analysis or postulated from considerations of possible accidental events. These accidents
have generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.2 A whole body dose of 25 rem has been stated to correspond numerically to the once in a lifetime accidental or
emergency dose for radiation workers which, according to NCRP recommendations at the time could be
disregarded in the determination of their radiation exposure status (see NBS Handbook 69 dated June 5, 1959).
However, its use is not intended to imply that this number constitutes an acceptable limit for an emergency dose
to the public under accident conditions. This dose value has been set forth in this section as a reference value,
which can be used in the evaluation of plant design features with respect to postulated reactor accidents, to

U-eEent4hat these designs provide assurance of low risk of public exposure to radiation, in the event of an
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(i) The principal design criteria for the plant. Appendix A to 10 CFR part 56,
general design criteria (GDC), establishes minimum requirements for the
principal design criteria for sodium cooled nuclear power plants;

(ii) The design bases and the relation of the design bases to the principal
design criteria;

(iii) Information relative to materials of construction, general arrangement, and
approximate dimensions, sufficient to provide reasonable assurance that
the design will conform to the design bases with an adequate margin for
safety;

(4) An analysis and evaluation of the design and performance of structures, sy stehi rrsI

and components with the objective of assessing the risk to public healt~h \and.-
safety resulting from operation of the plant and including determinati[0nopIKfi
margins of safety during normal operations and transient conditions anticipated
during the life of the plant, and the adequacy of structures, systen>as,'nXad
components provided for the prevention of accidents and the mitigrIibn of\he,
consequences of accidents. Analysis and evaluation of residual heat )re'mvai
(RHR) system cooling performance and the need for high-poin( vents4fdllb-wing
postulated accidents shall be performed in accordance wit hhe•rqi qements'-of
§§ 56.58 and 56.59 of this chapter;

(5) The kinds and quantities of radioactive matýeia cted t 'e produced the
operation and the means for controlling lmiti dioti effluents and
radiation exposures within the limits s6 f6rth in part 20 of this chapter;

(6) The information required by § 20.1406 of t p ter;,

(7) The technical qualifications of the applicant to efigage in the proposed activities
in accordance with the regulations in this chapter; \/

(8) The information necessary to demonstrate compliance with any technically
relevant portions of the Three Mile Island, Monju, Super Phenix, and Fermi I
requirements set forth in 10 CFR 56.57(b) and 56.57(f)-(h), except paragraphs §
56.57(b)(1)(xii), (b)(2)(ix), and (b)(3)(v);

(9) For applications for sodium cooled nuclear power plants, an evaluation of the
standard plant design against the Standard Review Plan (SRP) for sodium cooled
reactors revision in effect 6 months before the docket date of the application. The
evaluation required by this section shall include an identification and description
of all differences in design features, analytical techniques, and procedural
measures proposed for the design and those corresponding features, techniques,
and measures given in the SRP acceptance criteria. Where a difference exists, the
evaluation shall discuss how the proposed alternative provides an acceptable
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method of complying with the Commission's regulations, or portions thereof, that
underlie the corresponding SRP acceptance criteria. The SRP is not a substitute
for the regulations, and compliance is not a requirement.

(10) The information with respect to the design of equipment to maintain control over
radioactive materials in gaseous and liquid effluents produced during normal
reactor operations described in 10 CFR 56.21(e);

(11) Proposed technical specifications prepared in accordance with the requirements
of §§ 56.78 and 56.79 of this chapter;

(12)An analysis and description of the equipment and systems for combustible gas
control as required by 10 CFR 56.30;

(13) The list of electric equipment important to safety that is required byv I C1 R
56.81(d);

(14) Information demonstrating how the applicant will comply with requirentsfo
reduction of risk from anticipated transients without scram events in 56 95.

(15) A coping analysis, and any design features necessary to address statiola
as required by 10 CFR 56.96;

(16) Information demonstrating how the applicant wil compy, wth require__menl s for
criticality accidents in § 56.28(b)(2)-(b)(4)e••

(17) A description and analysis of the fire rotection design tures fbr the standard
plant necessary to comply with 10 CFR irt 56, appendix A, GDC 3, and § 56.80
of this chapter;

(18) A description of the quality assurance programw, 'plied to the design of the
structures, systems, and components of the plant. Appendix B to 10 CFR part 56,
"Quality Assurance Criteria for Nuclear Prototypes and Power Plants," sets forth
the requirements for quality assurance programs for sodium cooled nuclear
power plants. The description of the quality assurance program for a sodium
cooled nuclear power plant shall include a discussion of how the applicable
requirements of appendix B to 10 CFR part 56 were satisfied;

(19)The information necessary to demonstrate that the standard plant complies with
the earthquake engineering criteria in 10 CFR part 56, appendix S;

(20) Proposed technical resolutions of those Unresolved Safety Issues and medium-
and high-priority generic safety issues which are identified in the version of
NUREG-0933 current on the date up to 6 months before the docket date of the
application and which are technically relevant to the design;
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(21) The information necessary to demonstrate how operating experience insights
have been incorporated into the plant design;

(22) For sodium cooled nuclear reactor designs, a description and analysis of design
features for the prevention and mitigation of severe accidents, e.g., challenges to
containment integrity caused by core-concrete interaction, steam explosion,
sodium water reactions, sodium fires, and containment bypass;

(23) A representative conceptual design for those portions of the plant for which the
application does not seek certification, to aid the NRC in its review of the FSAR
and to permit assessment of the adequacy of the interface requirements in
paragraph (a)(24) of this section;

(24) The interface requirements to be met by those portions of the plant for whictl< e
application does not seek certification. These requirements must be suff cieltl
detailed to allow completion of the FSAR;

(25) Justification that compliance with the interface requirements of paragraphl(a)(2
of this section is verifiable through inspections, tests, or analyses. T, hUimethod to
be used for verification of interface requirements must be ,, of the
proposed ITAAC required by paragraph (b)(1) of this section; and

(26)A description of the design specific probabilistic risk assessment RA)and itsresults.
(b) The application must also contain:

(1) The proposed inspections, tests, analyses and acceptance criteria that are
necessary and sufficient to provide reasonable~assurance that, if the inspections,
tests, and analyses are performed and the acceptance cntena met, a plant that
incorporates the design certification has been conýucted and will be operated in
conformity with the design certification, the pro/isions of the Act, and the
Commission's rules and regulations; and

(2) An environmental report as required by 10 CFR 51.55.

(c) This paragraph applies, according to its provisions, to particular applications:

(1) An application for certification of a sodium cooled nuclear power reactor design
that uses simplified, inherent, passive, or other innovative means to accomplish
its safety functions must provide an essentially complete sodium cooled nuclear
power reactor design except for site-specific elements such as the service water
intake structure and the ultimate heat sink, and must meet the requirements of 10
CFR 56.150(e); and
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(2) An application for certification of a modular sodium cooled nuclear power
reactor design must describe and analyze the possible operating configurations of
the reactor modules with common systems, interface requirements, and system
interactions. The final safety analysis must also account for differences among
the configurations, including any restrictions that will be necessary during the
construction and startup of a given module to ensure the safe operation of any
module already operating.

(d) Each applicant for a standard design certification under this part shall protect
Safeguards Information against unauthorized disclosure in accordance with the
requirements in §§ 73.21 and 73.22 of this chapter, as applicable.

§ 56.106 Standards for review of applications.

Applications filed under this subpart will be reviewed for compliance with the 6andards
set out in 10 CFR parts 20, 56 and its appendices, 51, 73, and 100.

§ 56.107 Fees for review of applications.

The fee charged for the review of an application for the initial issuance orr-ei-wale of a
standard design certification are set forth in 10 CFR 170.21 and hhll be padin
accordance with 10 CFR 170.12.

§ 56.108 Administrative review of applications.

(a) A standard design certification is a rule that will be issued n accordance with theprovisions of subpart H of 10 CFR part 2, as s•upplemented ,y-,he provisionsf this\ pp ye provision

section. The Commission shall initiate the rulemaking after an application has been filed
.j Iunder § 56.103 and shall specify the procedures toNbe used for the rulemaking. The notice

of proposed rulemaking published in the Federal Register muist/Provide an opportunity
for the submission of comments on the proposed design ceztigeation rule. If, at the time a
proposed design certification rule is published in the Federal Register under this
paragraph (a), the Commission decides that a legislative hearing should be held, the
information required by 10 CFR 2.1502(c) must be included in the Federal Register
document for the proposed design certification.

(b) Following the submission of comments on the proposed design certification rule, the
Commission may, at its discretion, hold a legislative hearing under the procedures in
subpart 0 of part 2 of this chapter. The Commission shall publish a document in the
Federal Register of its decision to hold a legislative hearing. The document shall contain
the information specified in paragraph (c) of this section, and specify whether the
Commission or a presiding officer will conduct the legislative hearing.

(c) Notwithstanding anything in 10 CFR 2.390 to the contrary, proprietary information
will be protected in the same manner and to the same extent as proprietary information
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submitted in connection with applications for licenses, provided that the design
certification shall be published in Chapter I of this title.

§ 56.109 Referral to the Advisory Committee on Reactor Safeguards (ACRS).

The Commission shall refer a copy of the application to the ACRS. The ACRS shall
report on those portions of the application which concern safety.

§ 56.110 Issuance of standard design certification.

(a) After conducting a rulemaking proceeding under § 56.108 on an application for a
standard design certification and receiving the report to be submitted by the Advisory
Committee on Reactor Safeguards under § 56.109, the Commission may issue a standard
design certification in the form of a rule for the design which is the subject, o the
application, if the Commission determines that:

(1) The application meets the applicable standards and requirements of the Atmic
Energy Act and the Commission's regulations;

(2) Notifications, if any, to other agencies or bodies have been duly mad

(3) There is reasonable assurance that the standard designolor, he
provisions of the Act, and the Commission's regulationsV\

(4) The applicant is technically qualified;

(5) The proposed inspections, tests, analyses, and aceptance criteri are necessary
and sufficient, within the scope of the standard design) to provide reasonable
assurance that, if the inspections, tests, and\analysesare performed and the
acceptance criteria met, the plant has been >onstructed and will be operated in
accordance with the design certification, the provisions of the Act, and the
Commission's regulations;

(6) Issuance of the standard design certification will not be inimical to the common
defense and security or to the health and safety of the public;

(7) The findings required by subpart A of part 51 of this chapter have been made;
and

(8) The applicant has implemented the quality assurance program described or
referenced in the safety analysis report.

(b) The design certification rule must specify the site parameters, design characteristics,
and any additional requirements and restrictions of the design certification rule.
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(c) After the Commission has adopted a final design certification rule, the applicant shall
not permit any individual to have access to or any plant to possess restricted data or
classified National Security Information until the individual and/or plant has been
approved for access under the provisions of 10 CFR parts 25 and/or 95, as applicable.

§ 56.111 Duration of certification.

(a) Except as provided in paragraph (b) of this section, a standard design certification
issued under this subpart is valid for 15 years from the date of issuance.

(b) A standard design certification continues to be valid beyond the date of expiration in
any proceeding on an application for a combined license for a sodium cooled nuclear
power plant that references the standard design certification and is docketed either before
the date of expiration of the certification, or, if a timely application for renewal)oft e•
certification has been filed, before the Commission has determined whether to re :ewth
certification. A design certification also continues to be valid beyond the dtj'°'f1
expiration in any hearing held under § 56.160 before operation begins under a combined
license that references the design certification.

(c) An applicant for a combined license may, at its own risk, reference in.sIa I app lca ',I

design for which a design certification application has been docketed bu not gr n t e

§ 56.112 Application for renewal.

(a) Not less than 12 nor more than 36 months beforýe theooixration the initial 15-year
period, or any later renewal period, any person 1ay apply fe certification.
An application for renewal must contain all in ation necessary to bring'up to date the
information and data contained in the previous aip.ication. The C6mmission will require,
before renewal of certification, that informatinl normallyN Contained in certain
procurement specifications and construction and installa'ion spc;ifications be completed
and available for audit if this information is necessary rI the Commission to make its
safety determination. Notice and comment procedures must be used for a rulemaking
proceeding on the application for renewal. The Commission, in its discretion, may
require the use of additional procedures in individual renewal proceedings.

(b) A design certification, either original or renewed, for which a timely application for
renewal has been filed remains in effect until the Commission has determined whether to
renew the certification. If the certification is not renewed, it continues to be valid in
certain proceedings, in accordance with the provisions of § 56.111.

(c) The Commission shall refer a copy of the application for renewal to the Advisory
Committee on Reactor Safeguards (ACRS). The ACRS shall report on those portions of
the application which concern safety and shall apply the criteria set forth in § 5.113.

§ 56.113 Criteria for renewal.
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(a) The Commission shall issue a rule granting the renewal if the design, either as
originally certified or as modified during the rulemaking on the renewal, complies with
the Atomic Energy Act and the Commission's regulations applicable and in effect at the
time the certification was issued.

(b) The Commission may impose other requirements if it determines that:

(1) They are necessary for adequate protection to public health and safety or
common defense and security;

(2) They are necessary for compliance with the Commission's regulations and orders
applicable and in effect at the time the design certification was issued; or

(3) There is a substantial increase in overall protection of the public health andsaR

or the common defense and security to be derived from the new requrements
and the direct and indirect costs of implementing those requirements are Js
in view of this increased protection.

(c) In addition, the applicant for renewal may request an amendment to-Zf-e desg Jg
certification. The Commission shall grant the amendment request if it deteniAlns that the
amendment will comply with the Atomic Energy Act and the Commissio"n's eg atns
in effect at the time of renewal. If the amendment request entails:sul"A A•exten'siv.se",
change to the design certification that an essentially new standard designibeng
proposed, an application for a design certification must-be filed' ýiiiccordaewi\L this
subpart.

(d) Denial of renewal does not bar the applic or another applicnt, from filing a new
application for certification of the design, whichP'• ses design hanges that correct the
deficiencies cited in the denial of the renewal.

§ 56.114 Duration of renewal.

Each renewal of certification for a standard design will be for not less than 10, nor more
than 15 years.

§ 56.115 Finality of standard design certifications.

(a)(1) Notwithstanding any provision in 10 CFR 56.176, while a standard design
certification rule is in effect under §§ 56.11 or 56.114, the Commission may not modify,
rescind, or impose new requirements on the certification information, whether on its own
motion, or in response to a petition from any person, unless the Commission determines
in a rulemaking that the change:

(i) Is necessary either to bring the certification information or the referencing
plants into compliance with the Commission's regulations applicable and
in effect at the time the certification was issued;
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(ii) Is necessary to provide adequate protection of the public health and safety
or the common defense and security;

(iii) Reduces unnecessary regulatory burden and maintains protection to public
health and safety and the common defense and security;

(iv) Provides the detailed design information to be verified under those
inspections, tests, analyses, and acceptance criteria (ITAAC) which are
directed at certification information (i.e., design acceptance criteria);

(v) Is necessary to correct material errors in the certification information;

(vi) Substantially increases overall safety, reliability, or security op1 p•i t.
design, construction, or operation, and the direct and indirect costs of
implementation of the rule change are justified in view of this 1 rea'' S
safety, reliability, or security; or

(vii) Contributes to increased standardization of the certification in tion.

(2) (i) In a rulemaking under § 56.115(a)(1), except for § 56. 15(a) i the
Commission will give consideration to whether the benefit -jus'tiy ,tl"csu
plants that are already licensed or for which an applicatif or a peri or license
is under consideration.

(ii) The rulemaking procedures for chags under 11 must provide

for notice and opportunity for pfý Iic comment.

(3) Any modification the NRC imposes o.niadesign .c ification rule under
paragraph (a)(1) of this section will be appld ta plants referencing the
certified design, except those to which the nodif cation has been rendered
technically irrelevant by action taken under paragraphs (a)(4) or (b)(1) of this
section.

(4) The Commission may not impose new requirements by plant-specific order on
any part of the design of a specific plant referencing the design certification rule
if that part was approved in the design certification while a design certification
rule is in effect under § 56.111 or § 56.114, unless:

(i) A modification is necessary to secure compliance with the
Commission's regulations applicable and in effect at the time the
certification was issued, or to assure adequate protection of the public
health and safety or the common defense and security; and

(ii) Special circumstances as defined in 10 CFR 56.10 are present. In
addition to the factors listed in § 56.10, the Commission shall consider
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whether the special circumstances which § 56.10 requires to be present
outweigh any decrease in safety that may result from the reduction in
standardization caused by the plant-specific order.

(5) Except as provided in 10 CFR 2.335, in making the findings required for
issuance of a combined license or manufacturing license, or for any hearing
under § 56.160, the Commission shall treat as resolved those matters resolved in
connection with the issuance or renewal of a design certification rule.

(b)(1) An applicant or licensee who references a design certification rule may request an
exemption from one or more elements of the certification information. The Commission
may grant such a request only if it determines that the exemption will comply with the
requirements of § 56.10. In addition to the factors listed in § 56.10, the Commission shall
consider whether the special circumstances that § 56.10 requires to be present outweigh
any decrease in safety that may result from the reduction in standardization caused'by the,
exemption. The granting of an exemption on request of an applicant is subject to
litigation in the same manner as other issues in combined license hearing.

(2) Subject to § 56.93 of this chapter, a licensee who references a designehrtificatior
rule may make departures from the design of the sodium cooled' ilIlar power
plant, without prior Commission approval, unless the prdoposed Lpar'fre
involves a change to the design as described in the rule certi if-ingA th desgn.\ Thethe Il
licensee shall maintain records of all departures from theplant and thse reclords
must be maintained and available for audit until-the date, of termiatoni• • 6 the
license.

(c) The Commission will require, before granting a combined liense or-manufacturing
license which references a design certification l\that information normally contained
in certain procurement specifications and construction and instaillhon specifications be
completed and available for audit if the information is necessa 4for the Commission to
make its safety determinations, including the determnijayin that the application is
consistent with the certification information. This information may be acquired by
appropriate arrangements with the design certification applicant.
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Subpart F - Standard Design Approvals

§ 56.116 Scope of subpart.
This subpart sets out procedures for the filing, NRC staff review, and referral to the
Advisory Committee on Reactor Safeguards of standard designs for a sodium cooled
nuclear power reactor of the type described in § 56.149 of this chapter or major portions
thereof.

§ 56.117 Relationship to other subparts.

(a) This subpart applies to a person that requests a standard design approval from the
NRC staff separately from an application for a combined license filed under subpart H of
this part. An applicant for a combined license may reference a standard design approval.

(b) Subpart E of this part governs the certification by rulemaking of the de o a, ,

sodium cooled nuclear power plant. Subpart E may be used independentkIy\ofh ,-,
provisions in this subpart.

(c) Subpart G of this part governs the issuance of licenses to manufacture sodium ccooled
nuclear power reactors to be installed and operated at sites not id'ntrtified"n' the
manufacturing license application. Subpart G of this part may be used @inlepen•ei ilyof
the provisions in this subpart.

§ 56.118 Filing of applications.

(a) Any person may submit a proposed standardesign for\ sodium ooled nuclear
power reactor of the type described in 10 CER 5\6.149 to the NFC staff-for its review.
The submittal may consist of either the final desi'g-n for the entirý facility or the final
design of major portions thereof.

(b) The submittal for review of the proposed standard dbsgnmust be made in the same
manner and in the same number of copies as provided i 10 CFR 56.19 and 56.4 for
license applications.

(c) The fees associated with the filing and review of the application are set forth in 10
CFR part 170.

§ 56.119 Contents of applications; general information.

The application must contain all of the information required by 10 CFR 56.20(a) through
(d) and (j).

§ 56.120 Contents of applications; technical information.

If the applicant seeks review of a major portion of a standard design, the application need
only contain the information required by this section to the extent the requirements are
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applicable to the major portion of the standard design for which NRC staff approval is
sought.

(a) The application must contain a final safety analysis report that describes the plant,
presents the design bases and the limits on its operation, and presents a safety analysis of
the structures, systems, and components and of the plant, or major portion thereof, and
must include the following information:

(1) The site parameters postulated for the design, and an analysis and evaluation of
the design in terms of those site parameters;

(2) A description and analysis of the SSCs of the plant, with emphasis upon
performance requirements, the bases, with technical justification, upon which the
requirements have been established, and the evaluations required to show at."
safety functions will be accomplished. It is expected that. the standard Ilat ýiI
reflect through its design, construction, and operation an extre elyNlow
probability for accidents that could result in the release of significant quant-ties
of radioactive fission products. The description shall be sufficient to pe it
understanding of the system designs and their relationship tafe
evaluations. Items such as the reactor core, primary coolant syst i diate
coolant system, instrumentation and control systems, elect ric ytI e s
containment system, other engineered safety features, aux1fand emlcrgenClw
systems, power conversion systems, radioactive waste JH•g systejs and fuel
handling systems shall be discussed insofar as they. are lpeti ent. The,&Jlowing
power reactor design characteristics wil i• : tak"n int nj c ideration by the
Commission:

(i) Intended use of the reactor includiiý -the proposed iaximum power level
and the nature and inventory of conta ]td r (4 materials;

(ii) The extent to which generally accepted engineering standards are applied
to the design of the reactor;

(iii) The extent to which the reactor incorporates unique, unusual or enhanced
safety features having a significant bearing on the probability or
consequences of accidental release of radioactive materials; and

(iv) The safety features that are to be engineered into the plant and those
barriers that must be breached as a result of an accident before a release of
radioactive material to the environment can occur. Special attention must
be directed to plant design features intended toý mitigate the radiological
consequences of accidents. In performing this assessment, an applicant
shall assume a fission product release' from the core into the containment

The fission product release assumed for this evaluation should be based upon a major accident, hypothesized

for purposes of site analysis or postulated from considerations of possible accidental events. These accidents
have generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.
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assuming that the plant is operated at the ultimate power level
contemplated. The applicant shall perform an evaluation and analysis of
the postulated fission product release, using the expected demonstrable
containment leak rate and any fission product cleanup systems intended to
mitigate the consequences of the accidents, together with applicable
postulated site parameters, including site meteorology, to evaluate the
offsite radiological consequences. The evaluation must determine that:

(A) An individual located at any point on the boundary of the
exclusion area for any 2-hour period following the onset of the
postulated fission product release, would not receive a radiation
dose in excess of 25 remi2 total effective dose equivalent (TEDE);
and

(B) An individual located at any point on the outer boundary ofthe low
population zone, who is exposed to the radioactive cloudres~ultjh
from the postulated fission product release (during thKe eftire
period of its passage) would not receive a radiation dose i•''c~eN€s
of 25 rem TEDE;

(3) The design of the plant including:

(i) The principal design criteria for the plant. Appendi,, •to 10 C t 56,
general design criteria (GDC), establishes-minmu, requirement or the

principal design criteria for sodium coo ed-nuclear power

(ii) The design bases and the rela.tio of the design'bases o the principal
design criteria; and

(iii) Information relative to materials of construction, general arrangement, and
approximate dimensions, sufficient to p'roi /reasonab assurance that

the design will conform to the design bases with adequate margin for
safety;

(4) An analysis and evaluation of the design and performance of SSC with the
objective of assessing the risk to public health and safety resulting from
operation of the plant and including determination of the margins of safety
during normal operations and transient conditions anticipated during the life of
the plant, and the adequacy of SSCs provided for the prevention of accidents and
the mitigation of the consequences of accidents. Analysis and evaluation of RHR

2 A whole body dose of 25 rem has been stated to correspond numerically to the once in a lifetime accidental or

emergency dose for radiation workers which, according to NCRP recommendations at the time could be
disregarded in the determination of their radiation exposure status (see NBS Handbook 69 dated June 5, 1959).
However, its use is not intended to imply that this number constitutes an acceptable limit for an emergency dose
to the public under accident conditions. Rather, this dose value has been set forth in this section as a reference
value, which can be used in the evaluation of plant design features with respect to postulated reactor accidents,
to assure that these designs provide assurance of low risk of public exposure to radiation, in the event of an
accident.
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system cooling performance and the-need for high-point vents following
postulated accidents shall be performed in accordance with the requirements of
10 CFR 56.58;

(5) The kinds and quantities of radioactive materials expected to be produced in the
operation and the means for controlling and limiting radioactive effluents and
radiation exposures within the limits set forth in part 20 of this chapter;

(6) The information required by § 20.1406 of this chapter;

(7) The technical qualifications of the applicant to engage in the proposed activities
in accordance with the regulations in this chapter;

(8) The information necessary to demonstrate compliance with any techniically
relevant portions of the Three Mile Island, Monju, Super Phenix, andl Lerr

I ( <requirements set forth in 10 CFR 56.57(b) and 56.57(f)-(h), except paragrap's§
56.57(b)(1)(xii), (b)(2)(ix), and (b)(3)(v);

(9) For applications for sodium cooled nuclear power plants, an evahuAgion of the.
standard plant design against the Standard Review Plan (SRP) for sodi-dui° oled
reactors revision in effect 6 months before the docket date of theT aplictin.he
evaluation required by this section shall include an identifiio nd£ 1cpton
of all differences in design features, analytical techtes, and procedural
measures proposed for the design and those corresponding features,\,techniques,
and measures given in the SRP acceptance criteria-.-&lhere a difference exists, the
evaluation shall discuss how the propoaed alteernative, pov` p desan acceptable
method of complying with the Commission's regulations,-,or\portions thereof, that
underlie the corresponding SRP acceptancecriteria. The S' is not a substitute
for the regulations, and compliance is notn e\i"uirement

(10) The information with respect to the design of equipmynt to maintain control over
radioactive materials in gaseous and liquid efflueints produced during normal
reactor operations described in 10 CFR 56.21(e);

(11) The information pertaining to design features that affect plans for coping with
emergencies in the operation of the sodium cooled nuclear reactor plant or a
major portion thereof,

(12)An analysis and description of the equipment and systems for combustible gas
control as required by § 56.30 of this chapter;

(13)The list of electric equipment important to safety that is required by 10 CFR
56.49(d);
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(14) Information demonstrating how the applicant will comply with requirements for
reduction of risk from anticipated transients without scram (ATWS) events in §
56.95;

(15)The coping analysis, and any design features necessary to address station
blackout, as described in § 56.96 of this chapter;

(16) Information demonstrating how the applicant will comply with requirements for
criticality accidents in § 56.28(b)(2)-(b)(4);

(17)A description and analysis of the fire protection design features for the standard
plant necessary to comply with part 56, appendix A, GDC 3, and § 56.80 of this
chapter;

(18) A description of the quality assurance program applied to the design of/fhe 'cSs
of the plant. Appendix B to 10 CFR part 56, "Quality Assurance Cr-aA.]i ,
Sodium Cooled Nuclear Prototypes and Power Plants," sets f ,fth,
requirements for quality assurance programs for sodium cooled nuclea"r$
plants. The description of the quality assurance program for a sodii-um coolfe
nuclear power plant shall include a discussion of how <the applicable
requirements of appendix B to 10 CFR part 56 were satisfied; 6K

(19) The information necessary to demonstrate that the standard'plant c mpjs wieth
the earthquake engineering criteria in 10 CFR part-56, appendix S;-

(20) The information necessary to demonstrate how operating e insights
have been incorporated into the plant design; x nc

(21) For sodium cooled nuclear reactor desig d description and analysis of design
features for the prevention and mitigation of se 'v2ercci ents, e.g., challenges to
containment integrity caused by core-concrete-intefaction, steam explosion,
sodium water reactions, sodium fires, and containment bypass;

(22) A description, analysis, and evaluation of the interfaces between the standard
design and the balance of the sodium cooled nuclear power plant; and

(23) A description of the design-specific probabilistic risk assessment and its results.

(b) An application for approval of a standard design, which differs significantly from the
sodium cooled nuclear reactor designs of plants that uses simplified, inherent, passive, or
other innovative means to accomplish its safety functions, must meet the requirements of
10 CFR 56.150(e).

§ 56.121 Standards for review of applications.
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Applications filed under this subpart will be reviewed for compliance with the standards
set out in 10 CFR parts 20, 56 and its appendices, and 10 CFR parts 73 and 100.

§ 56.122 Referral to the Advisory Committee on Reactor Safeguards (ACRS).

The Commission shall refer a copy of the application to the ACRS. The ACRS shall
report on those portions of the application which concern safety.

§ 56.123 Staff approval of design.

Upon completion of its review of a submittal under this subpart and receipt of a report by
the Advisory Committee on Reactor Safeguards under § 56.122 of this subpart, the NRC
staff shall publish a determination in the Federal Register as to whether or not the design
is acceptable, subject to appropriate terms and conditions, and make an analysis o the
design in the form of a report available at the NRC Web site, http.'/www.nrc. o,

§ 56.124 Finality of standard design approvals; information requests.

(a) An approved design must be used by and relied upon by the NRC staff anli-the, ACR'S
in their review of any individual plant license application that incorporate(byr~eference a
standard design approved in accordance with this paragraph unless there(exists s4gni'ficant
new information that substantially affects the earlier determination ofother good caule.'

(b) The determination and report by the NRC staff do-not constite a commitment to
issue a permit or license, or in any way affect the/authortoy, ofmthe Commission, Atomic
Safety and Licensing Board Panel, or presiding officers in an-"•'yp.ceedibgInder part 2 of
this chapter.

(c) Except for information requests seeking to verify compliance with the current
licensing basis of the standard design approval, lnformatorequests to the holder of a
standard design approval must be evaluated before issuance to ensure that the burden to
be imposed on respondents is justified in view of the potential safety significance of the
issue to be addressed in the requested information. Each evaluation performed by the
NRC staff must be in accordance with 10 CFR 56.86(f) and must be approved by the
Executive Director for Operations or his or her designee before issuance of the request.

§ 56.125 Duration of design approval.

A standard design approval issued under this subpart is valid for 15 years from the date of
issuance and may not be renewed. A design approval continues to be valid beyond the
date of expiration in any proceeding on an application for a combined license or
manufacturing license under part 56 that references the final design approval and is
docketed before the date of expiration of the design approval.
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Subpart G - Manufacturing Licenses

§ 56.126 Scope of subpart.

This subpart sets out the requirements and procedures applicable to Commission issuance
of a license authorizing manufacture of sodium cooled nuclear power reactors to be
installed at sites not identified in the manufacturing license application.

§ 56.127 Relationship to other subparts.

(a) A sodium cooled nuclear power reactor manufactured under a manufacturing license
issued under this subpart may only be transported to and installed at a site for which
either a combined license under subpart H of this part has been issued.

(b) Subpart E of this part governs the certification by rulemaking of the d ;ign I
standard sodium cooled nuclear power plants. Subpart F of this part governsthe NRC
staff review and approval of standard designs for a sodium cooled nuclear power plant. A

manufacturing license applicant must reference either a standard design certification, orroa
standard design approval in its application. These subparts may ýao be u 1,
independently of the provisions in this subpart.

§ 56.128 Filing of applications.

(a) Any person, except one excluded by 10 CFR 56.38-- may lIe: ýan applii or a
manufacturing license under this subpart with the Iretpr of New Reactors or the
Director of Nuclear Reactor Regulation, as appropi ate.

(b) The application must comply with the applicable filing requi ements of §§ 56.4 and
56.19 of this chapter.

(c) The fees associated with the filing and review of th application are set forth in 10
CFR part 170.

§ 56.129 Contents of applications; general information.

The application must contain all of the information required by 10 CFR 56.20 (a) through
(d), and (j).

§ 56.130 Contents of applications; technical information in final safety analysis
report.

The application must contain a final safety analysis report containing the information set
forth below, with a level of design information sufficient to enable the Commission to
judge the applicant's proposed means of assuring that the manufacturing conforms to the
design and to reach a final conclusion on all safety questions associated with the design,
permit the preparation of construction and installation specifications by an applicant who
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seeks to use the manufactured reactor, and permit the preparation of acceptance and
inspection requirements by the NRC:

(a) The principal design criteria for the reactor to be manufactured. Appendix A of 10
CFR part 56, "General Design Criteria for Sodium Cooled Nuclear Prototypes and Power
Plants," establishes minimum requirements for the principal design criteria for sodium
cooled nuclear power plants;

(b) The design bases and the relation of the design bases to the principal design criteria;

(c) A description and analysis of the structures, systems, and components of the reactor to
be manufactured, with emphasis upon the materials of manufacture, performance
requirements, the bases, with technical justification therefore, upon which the
performance requirements have been established, and the evaluations required tos
that safety functions will be accomplished. The description shall be sufficientto pernmit
understanding of the system designs and their relationship to safety evaluations. Itirns
such as the reactor core, primary coolant system, intermediate coolant
instrumentation and control systems, electrical systems, containment system,
engineered safety features, auxiliary and emergency systems, power conversoni. is.
radioactive waste handling systems, and fuel handling systems shall be dis l sCsed f
as they are pertinent. The following power reactor design characteristics will be en
into consideration by the Commission:

(1) Intended use of the manufactured reactor including t e roposed ,,axlmum
power level and the nature and inventory o i adIoacti\ e materials;

(2) The extent to which generally acceptd ý'egineering sta dards are applied to the
design of the reactor; and

(3) The extent to which the reactor incorporates i pe, sual or enhanced safety
features having a significant bearing on the 'pr,(Sbility or consequences of
accidental release of radioactive materials;

(d) The safety features that are engineered into the reactor and those barriers that must be
breached as a result of an accident before a release of radioactive material to the
environment can occur. Special attention must be directed to reactor design features
intended to mitigate the radiological consequences of accidents. In performing this
assessment, an applicant shall assume a fission product release' from the core into the
containment assuming that the plant is operated at the ultimate power level contemplated.
The applicant shall perform an evaluation and analysis of the postulated fission product
release, using the expected demonstrable containment leak rate and any fission product
cleanup systems intended to mitigate the consequences of the accidents, together with

The fission product release assumed for this evaluation should be based upon a major accident, hypothesized

for purposes of site analysis or postulated from considerations of possible accidental events. These accidents
have generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.
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applicable postulated site parameters, including site meteorology, to evaluate the offsite
radiological consequences. The evaluation must determine that:

(1) An individual located at any point on the boundary of the exclusion area for any
2 hour period following the onset of the postulated fission product release, would
not receive a radiation dose in excess of 25 remi2 total effective dose equivalent
(TEDE);

(2) An individual located at any point on the outer boundary of the low population
zone, who is exposed to the radioactive cloud resulting from the postulated
fission product release (during the entire period of its passage) would not receive
a radiation dose in excess of 25 rem TEDE; and

(e) The kinds and quantities of radioactive materials expected to be produce1,int"e
operation and the means for controlling and limiting radioactive effluents andra( iiat I.oi
exposures within the limits set forth in part 20 of this chapter.

(f) Information necessary to establish that the design of the reactor to be manukfactr
complies with the technical requirements in 10 CFR Chapter I, including:

(1) An analysis and evaluation of the design and performance of str ctures mystes
and components with the objective of assessing the risk/t(() \pu io''.anlt and
safety resulting from operation of the plant and including determilha.on 'f/the
margins of safety during normal operations and-transient cop dltl anptt -eipated
during the life of the plant, and the adequ\ey •fstrt res, systems, and
components provided for the prevention, of accidents and theýmitigation of the
consequences of accidents. Analysis-afnd evaluation of.,ýRIIR" 'sstem cooling
performance and the need for high-poini\ents followiigJpostulated accidents
shall be performed in accordance with the reebirements oli`§§ 56.58 and 56.59 of
this chapter;

(2) A description and analysis of the fire protection & e.sign features for the reactor
necessary to comply with 10 CFR part 56, appendix A, GDC 3 and § 56.80 of
this chapter;

(3) A description of protection provided against pressurized thermal shock events,
including projected values of the reference temperature for reactor vessel beltline
materials as defined in §§ 56.94 of this chapter;

2 A whole body dose of 25 rem has been stated to correspond numerically to the once in a lifetime accidental or

emergency dose for radiation workers which, according to NCRP recommendations at the time could be
disregarded in the determination of their radiation exposure status (see NBS Handbook 69 dated June 5, 1959).
However, its use is not intended to imply that this number constitutes an acceptable limit for an emergency dose
to the public under accident conditions. Rather, this dose value has been set forth in this section as a reference
value, which can be used in the evaluation of plant design features with respect to postulated reactor accidents,
to assure that these designs provide assurance of low risk of public exposure to radiation, in the event of an
accident.
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(4) An analysis and description of the equipment and systems for combustible gas
control as required by § 56.30 of this chapter;

(5) The coping analysis, and any design features necessary to address station
blackout, as described in § 56.96 of this chapter;

(6) The list of electric equipment important to safety that is required by 10 CFR
56.81(d);

(7) Information demonstrating how the applicant will comply with requirements for
reduction of risk from anticipated transients without scram (ATWS) events in §
56.95;

(8) Information demonstrating how the applicant will comply with requirement for
criticality accidents in § 56.28(b)(2)-(b)(4);

(9) The information required by § 20.1406 of this chapter;

(10) The information with respect to the design of equipment to maintainw6doiitrol over.
radioactive materials in gaseous and liquid effluents produced'during normal
reactor operations, as described in § 56.21(e) of this chapter; / '

(11) The information necessary to demonstrate compliance •,ith an echnically
relevant portions of the Three Mile Island, Monju,,Supe.S Pd1enix, and Fermi I
requirements set forth in § 56.57(b) and 56.-5-7(f)-(h) of\thi-s chapter, except
paragraphs § 56.57(b)(1)(xii), (b)(2)(ix),,'and (b)(3)(v);

(12) If the applicant seeks to use risk-informed treatment of SS(s in accordance with
§ 56.29 of this chapter, the information required by § 56.29(b)(2) of this chapter;

(13) The information necessary to demonstrate that te manu/factured reactor complies
with the earthquake engineering criteria in appendikxS to 10 CFR part 56;

(14)Information sufficient to demonstrate compliance with the applicable
requirements regarding testing, analysis, and prototypes as set forth in §
56.150(e) of this chapter;

(15) The technical qualifications of the applicant to engage in the proposed activities
in accordance with the regulations in this chapter;

(16)A description of the quality assurance program applied to the design, and to be
applied to the manufacture of, the structures, systems, and components of the
reactor. Appendix B to 10 CFR part 56, "Quality Assurance Criteria for Sodium
Cooled Nuclear Prototypes and Power Plants," sets forth the requirements for
quality assurance programs for sodium cooled nuclear power plants. The
description of the quality assurance program must include a discussion of how
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the applicable requirements of appendix B to 10 CFR part 56 have been and will
be satisfied; and

(17)Proposed technical specifications applicable to the reactor being manufactured,
prepared in accordance with the requirements of §§ 56.78 and 56.79 of this
chapter;

(18)The site parameters postulated for the design, and an analysis and evaluation of
the reactor design in terms of those site parameters;

(19) The interface requirements between the manufactured reactor and the remaining
portions of the sodium cooled nuclear power plant. These requirements must be
sufficiently detailed to allow for completion of the final safety analysis;

(20) Justification that compliance with the interface requirements of paragra, h
of this section is verifiable through inspections, testing, or analysis. Th1net17'n-
to be used for verification of interface requirements must be included a apa•t of
the proposed ITAAC required by § 56.13 1(a);

(21) A representative proven design for a sodium cooled nuclear poWep lint sn g
the manufactured reactor, to aid the NRC in its review of the finitsaft.et., Vhaalysis
required by this section and to permit assessment of the adeViiacyof '- nte fac
requirements in paragraph (f)(19) of this section. (TheNsign wý 1(Ie proven
through the prototype construction and operation-o theydes'gn unde /sub.arts C

and D of this part.);

(22) For sodium cooled nuclear reactor designs, a description a ysis of design
features for the prevention and mitistfevere accien'ts, e.g., challenges to
containment integrity caused by core-concfete interaction steam explosion,
sodium water reactions, sodium fires, and conitairnment/bypass;

(23) If the reactor is to be used in modular plant design, a description of the possible
operating configurations of the reactor modules with common systems, interface
requirements, and system interactions. The final safety analysis must also
account for differences among the configurations, including any restrictions that
will be necessary during the construction and startup of a given module to ensure
the safe operation of any module already operating;

(24) A description of the management plan for design and manufacturing activities,
including:

(i) The organizational and management structure singularly responsible for
direction of design and manufacture of the reactor;

(ii) Technical resources directed by the applicant, and the qualifications
requirements;
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(iii) Details of the interaction of design and manufacture within the applicant's
organization and the manner by which the applicant will ensure close
integration of the architect engineer and the nuclear steam supply vendor,
as applicable;

(iv) Proposed procedures governing the preparation of the manufactured
reactor for shipping to the site where it is to be operated, the conduct of
shipping, and verifying the condition of the manufactured reactor upon
receipt at the site; and

(v) The degree of top level management oversight and technical control to be
exercised by the applicant during design and manufacture, including the
preparation and implementation of procedures necessary to guide the
effort;

(27) Necessary parameters to be used in developing plans for preoperation .t6. ng
and initial operation;

(28) Proposed technical resolutions of those Unresolved Safety Issues ýThmedium-
and high-priority generic safety issues which are identified in hie vjrsi9 ANof
NUREG-0933 current on the date up to 6 months beforethe docked7cVa/te o the
application and which are technically relevant to the desigi{;

(29)The information necessary to demonstratexpirati e ence insights

have been incorporated into the manufa et dreactor design;

(30) For applications for sodium cooled no.r~power plant ;an evaluation of the
design to be manufactured against the Standard ReviewP,/n (SRP) for sodium
cooled reactors revision in effect 6 months, before tt4 docket date of the
application. The evaluation required by this secti', .rhall' include an identification
and description of all differences in design features; analytical techniques, and
procedural measures proposed for the design and those corresponding features,
techniques, and measures given in the SRP acceptance criteria. Where a
difference exists, the evaluation shall discuss how the proposed alternative
provides an acceptable method of complying with the Commission's regulations,
or portions thereof, that underlie the corresponding SRP acceptance criteria. The
SRP is not a substitute for the regulations, and compliance is not a requirement;
and

(31) A description of the design-specific probabilistic risk assessment and its results.

§ 56.131 Contents of application; additional technical information.

The application must contain:
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(a)(1) Inspections, tests, analyses, and acceptance criteria (ITAAC). The proposed
inspections, tests, and analyses that the licensee who will be operating the reactor shall
perform, and the acceptance criteria that are necessary and sufficient to provide
reasonable assurance that, if the inspections, tests, and analyses are performed and the
acceptance criteria met:

(i) The reactor has been manufactured in conformity with the manufacturing
license; the provisions of the Act, and the Commission's rules and
regulations; and

(ii) The manufactured reactor will be operated in conformity with the
approved design and any license authorizing operation of the
manufactured reactor.

(2) If the application references a standard design certification, the ITAAC CotIa Ind
in the certified design must apply to those portions of the plant design, whIc are
covered by the design certification.

(3) If the application references a standard design certification, the a pc 1 ion V
include a notification that a required inspection, test, or analysis int ign
certification ITAAC has been successfully completed and that the• cOT IPoiiing
acceptance criterion has been met. The Federal Register nOiocation required by
§ 56.133 must indicate that the application includes this ot i ication

(b)(1) An environmental report as required by 10,CFR 4.54.

(2) If the manufacturing license application references a standard design
certification, the environmental reporte not containi adiscussion of severe
accident mitigation design alternatives for helecor.I

§ 56.132 Standards for review of application.

Applications filed under this subpart will be reviewed according to the applicable
standards set out in 10 CFR parts 20, 56 and its appendices, 51, 73, and 100 and its
appendices.

§ 56.133 Administrative review of applications; hearings.

A proceeding on a manufacturing license is subject to all applicable procedural
requirements contained in 10 CFR part 2, including the requirements for docketing in §
2.101(a)(1) through (4) of this chapter, and the requirements for issuance of a notice of
proposed action in § 2.105 of this chapter, provided, however, that the designated
sections may not be construed to require that the environmental report or draft or final
environmental impact statement include an assessment of the benefits of constructing
and/or operating the manufactured reactor or an evaluation of alternative energy sources.
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All hearings on manufacturing licenses are governed by the hearing procedures contained
in 10 CFR part 2, subparts C, G, L, and N.

§ 56.134 Referral to the Advisory Committee on Reactor Safeguards (ACRS).

The Commission shall refer a copy of the application to the ACRS. The ACRS shall
report on those portions of the application which concern safety.

§ 56.135 Issuance of manufacturing license.

(a) After completing any hearing under § 56.133, and receiving the report submitted by
the ACRS, the Commission may issue a manufacturing license if the Commission finds
that:

(1) Applicable standards and requirements of the Act and the Commussions
regulations have been met; >

(2) There is reasonable assurance that the reactor(s) will be manufactured,<
be transported, incorporated into a sodium cooled nuclear power plant, andh
operated in conformity with the manufacturing license, the proviffý f 6t"iAct,
and the Commission's regulations; (3

(3) The proposed reactor(s) can be incorporated into a sodium cooled nli1ea 4r.p0wer
plant and operated at sites having characteristics tMat 3fall witl-iin tle site
parameters postulated for the design owithou-matu"factured'ýeactor(s) wt
undue risk to the health and safety of theutubuic;r"<: rector s

(4) The applicant is technically qualified$ odesign and manufacture the proposed
sodium cooled nuclear power reactor(s);

(5) The proposed inspections, tests, analyses and aiceptance criteria are necessary
and sufficient, within the scope of the manufaMturing license, to provide
reasonable assurance that the manufactured reactor has been manufactured and
will be operated in conformity with the license, the provisions of the Act, and the
Commission's regulations;

(6) The issuance of a license to the applicant will not be inimical to the common
defense and security or to the health and safety of the public; and

(7) The findings required by subpart A of part 51 of this chapter have been made.

(b) Each manufacturing license issued under this subpart shall specify:

(1) Terms and conditions as the Commission deems necessary and appropriate;
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(2) Technical specifications for operation of the manufactured reactor, as the
Commission deems necessary and appropriate;

(3) Site parameters and design characteristics for the manufactured reactor; and

(4) The interface requirements to be met by the site-specific elements of the plant,
such as the service water intake structure and the ultimate heat sink, not within
the scope of the manufactured reactor.

(c)(1) A holder of a manufacturing license may not transport or allow to be removed from
the place of manufacture the manufactured reactor except to the site of a licensee with
either a combined license under subpart H of this part. The combined license must
authorize the construction of a sodium cooled nuclear power plant using the
manufactured reactor(s).

(2) A holder of a manufacturing license shall include, in any contract goveji11 en
transport of a manufactured reactor from the place of manufacture to aniiother
location, a provision requiring that the person or entity transporliY•-Kthec
manufactured reactor to comply with all NRC-approved shipping requirements in
the manufacturing license.

§ 56.136 Finality of manufacturing licenses; information reques

(a)(1) Notwithstanding any provision in 10 CFR-56.,76. dug f a
manufacturing license the Commission may not .or impose new
requirements on the design of the sodiuA'co~led nu"lreactor being
manufactured, or the requirements for the imr i fffacture of th' m'1diu ooled nuclear
power reactor, unless the Commission determl ithat a modification is necessary to
bring the design of the reactor or its manufacture into'pmpliance wvith the Commission's
requirements applicable and in effect at the time the mn`factu. i jii license was issued, or
to provide reasonable assurance of adequate protectio il lic health and safety or
common defense and security. p

(2) Any modification to the design of a manufactured sodium cooled nuclear power
reactor which is imposed by the Commission under paragraph (a)(1) of this
section will be applied to all reactors manufactured under the license, including
those that have already been transported and sited, except those reactors to which
the modification has been rendered technically irrelevant by action taken under
paragraph (b) of this section.

(3) In making the findings required for issuance of a construction permit, operating
license, combined license, in any hearing under § 56.160, or in any enforcement
hearing other than one initiated by the Commission under paragraph (a)(1) of this
section, for which a sodium cooled nuclear power reactor manufactured under
this subpart is referenced or used, the Commission shall treat as resolved those
matters resolved in the proceeding on the application for issuance or renewal of
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the manufacturing license, including the adequacy of design of the manufactured
reactor, the costs and benefits of severe accident mitigation design alternatives,
and the bases for not incorporating severe accident mitigation design alternatives
into the design of the reactor to be manufactured.

(b)(l) The holder of a manufacturing license may not make changes to the design of the
sodium cooled nuclear power reactor authorized to be manufactured without prior
Commission approval. The request for a change to the design must be in the form of an
application for a license amendment, and must meet the requirements of 10 CFR 56.169
and 56.171.

(2) An applicant or licensee who references or uses a sodium cooled nuclear power
reactor manufactured under a manufacturing license under this subpart may
request a departure from the design characteristics, site parameters, terms and
conditions, or approved design of the manufactured reactor. The Commisinr•
may grant a request only if it determines that the departure will comply wth th'
requirements of 10 CFR 56.10, and that the special circumstances outweigh'any
decrease in safety that may result from the reduction in standardization caused y
the departure. The granting of a departure on request of an applicant 'is -ujct
litigation in the same manner as other issues in the constru&ton permit or
combined license hearing.

(c) Except for information requests seeking to verify compliace with th(e ourent
licensing basis of either the manufacturing license or, thc anufactur ieactor,
information requests to the holder of a manufacturi 1glcei'se o an icant or licensee
using a manufactured reactor must be evaluated t e re issuancQ to ens'u that the burden
to be imposed on respondents is justified in -ew.of the potentia I,,ifety Significance of
the issue to be addressed in the requested inforrnatbn. Each evaluation performed by the
NRC staff must be in accordance with 10 CFR 50.86(f) and rmu , be approved by the
Executive Director for Operations or his or her design'e be ore iIsuance of the request.

§ 56.137 Duration of manufacturing license.

A manufacturing license issued under this subpart may be valid for not less than 5, nor
more than 15 years from the date of issuance. A holder of a manufacturing license may
not initiate the manufacture of a reactor less than 3 years before the expiration of the
license even though a timely application for renewal has been docketed with the NRC.
Upon expiration of the manufacturing license, the manufacture of any uncompleted
reactors must cease unless a timely application for renewal has been docketed with the
NRC.

§ 56.138 Transfer of manufacturing license.

A manufacturing license may be transferred in accordance with § 56.165 of this chapter.

§ 56.139 Application for renewal.
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(a) Not less than 12 months, nor more than 5 years before the expiration of the
manufacturing license, or any later renewal period, the holder of the manufacturing
license may apply for a renewal of the license. An application for renewal must contain
all information necessary to bring up to date the information and data contained in the
previous application.

(b) The filing of an application for a renewed license must be in accordance with subpart
A of 10 CFR part 2 and 10 CFR 56.4 and 56.19.

(c) A manufacturing license, either original or renewed, for which a timely application
for renewal has been filed, remains in effect until the Commission has made a final
determination on the renewal application, provided, however, that in accordance with §
56.137, the holder of a manufacturing license may not begin manufacture of a reactor( 1ss
than 3 years before the expiration of the license. Z

(d) Any person whose interest may be affected by renewal of the permit may request a
hearing on the application for renewal. The request for a hearing must comply with\1l0
CFR 2.309. If a hearing is granted, notice of the hearing will be published •ncordani-.e
with 10 CFR 2.104.

(e) The Commission shall refer a copy of the application for renewal t e dviso
Committee on Reactor Safeguards (ACRS). The ACRS shall rejpokr on thos o tions ofthe application which concern safety and shall apply the-critr rth in §

§ 56.140 Criteria for renewal. V

The Commission may grant the renewal if the C'Om i'ssion deterneifs:

(a) The manufacturing license complies with the ::*Atomi&* nergy Act and the
Commission's regulations and orders applicable n, 4ffect at the time the
manufacturing license was originally issued; and

(b) Any new requirements the Commission may wish to impose are:

(1) Necessary for adequate protection to public health and safety or common defense
and security;

(2) Necessary for compliance with the Commission's regulations and orders
applicable and in effect at the time the manufacturing license was originally
issued; or

(3) A substantial increase in overall protection of the public health and safety or the
common defense and security to be derived from the new requirements, and the
direct and indirect costs of implementation of those requirements are justified in
view of this increased protection.
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§ 56.141 Duration of renewal.

A renewed manufacturing license may be issued for a term of not less than 5, nor more
than 15 years, plus any remaining years on the manufacturing license then in effect
before renewal. The renewed license shall be subject to the requirements of §§ 56.136
and 56.138.
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Subpart H - Combined Licenses

§ 56.142 Scope of subpart.

This subpart sets out the requirements and procedures applicable to Commission issuance
of combined licenses for sodium cooled nuclear power plants.

§ 56.143 Relationship to other subparts.

(a) An application for a combined license under this subpart must reference a standard
design certification, standard design approval, or manufacturing license issued under
subparts E, F, or G of this part, respectively, or an early site permit issued under subpart
B of this part. In the absence of a demonstration that an entity other than the one
originally sponsoring and obtaining a design certification is qualified to supply adesign.
the Commission will entertain an application for a combined license that referencesa
standard design certification issued under subpart E of this part only if the enitylaty
sponsored and obtained the certification supplies the design for the applicant's use

(b) The Commission will require, before granting a combined license thatrfe-ferences
standard design certification, that information normally contained in cert/iiaurj, ment
specifications and construction and installation specifications be completed and/- alýa~ble
for audit if the information is necessary for the Commissioni . .t m /ak i,
determinations, including the determination that the applicationi, consistentwi.tthe
certification information.

§ 56.144 Filing of applications.

(a) Any person except one excluded by § 56.17 ofthis chapter ma file an application for
a combined license for a sodium cooled nuclear pwoieý-lant witf the Director, Office of
New Reactors or Director, Office of Nuclear Reactor Regulation 'as appropriate.

(b) The application must comply with the applicable filing requirements of §§ 56.4 and
56.19 of this chapter.

(c) The fees associated with the filing and review of the application is set forth in 10 CFR
part 170.

§ 56.145 Contents of applications; general information.

The application must contain all of the information required by 10 CFR 56.20.

§ 56.146 Contents of applications; training and qualification of sodium cooled
nuclear power plant personnel.

(a) Applicability. The requirements of this section apply only to the personnel associated
with the operating phase of the combined licenses.
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(b) The application must demonstrate compliance with the requirements for training
programs established in § 56.179 of this chapter.

§ 56.147 Contents of applications; technical information in final safety analysis
report.

(a) The application must contain a final safety analysis report that describes the plant,
presents the design bases and the limits on its operation, and presents a safety analysis of
the structures, systems, and components of the plant as a whole. The final safety analysis
report shall include the following information, at a level of information sufficient to
enable the Commission to reach a final conclusion on all safety matters that must be
resolved by the Commission before issuance of a combined license:

(1) (i) The boundaries of the site;

(ii) The proposed general location of each plant on the site;

(iii) The seismic, meteorological, hydrologic, and geologic cham1fihstics of
the proposed site with appropriate consideration of the mos eereof thel
natural phenomena that have been historically reported,"or th1 it and
surrounding area and with sufficient margin for hl i ac c
quantity, and time in which the historical data have been accu1mulated

(iv) The location and description of, ai(y ints.al, military, or
transportation facilities and routes:;

(v) The existing and projected fftu, population Irofile of the area
surrounding the site;

(vi) A description and safety assessment of the.sO''te on which the plant is to be
located. The assessment must contain an analysis and evaluation of the
major structures, systems, and components of the plant that bear
significantly on the acceptability of the site under the radiological
consequence evaluation factors identified in paragraphs (a)(1)(vi)(A) and
(a)(1)(vi)(B) of this section. In performing this assessment, an applicant
shall assume a fission product release' from the core into the containment
assuming that the plant is operated at the ultimate power level
contemplated. The applicant shall perform an evaluation and analysis of
the postulated fission product release, using the expected demonstrable
containment leak rate and any fission product cleanup systems intended to
mitigate the consequences of the accidents, together with applicable site
characteristics, including site meteorology, to evaluate the offsite

The fission product release assumed for this evaluation should be based upon a major accident, hypothesized

for purposes of site analysis or postulated from considerations of possible accidental events. These accidents
have generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.
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radiological consequences. Site characteristics must comply with part 100
of this chapter. The evaluation must determine that:

(A) An individual located at any point on the boundary of the
exclusion area for any 2-hour period following the onset of the
postulated fission product release, would not receive a radiation
dose in excess of 25 rem 2 total effective dose equivalent (TEDE).

(B) An individual located at any point on the outer boundary of the low
population zone, who is exposed to the radioactive cloud resulting
from the postulated fission product release (during the entire
period of its passage) would not receive a radiation dose in excess
of 25 rem TEDE; and

(2) A description and analysis of the structures, systems, and componentof tile
plant with emphasis upon performance requirements, the bases, withKhn'i>
justification therefore, upon which these requirements have been established•'.and
the evaluations required to show that safety functions will be accomplished. isI
expected that reactors will reflect through their design, cons 'tructin, an
operation an extremely low probability for accidents that couI l lt4n the11
release of significant quantities of radioactive fission products] iihe desci'ptions
shall be sufficient to permit understanding of the systei des-• •a / the' r
relationship to safety evaluations. Items such as the reacto 'core, pnnm•ai ccolant
system, intermediate coolant system, instrumentation d control-ystems,
electrical systems, containment systemotler-.engmeere s t features,
auxiliary and emergency systems, power'donversion s ýys srd.ioactive waste
handling systems, and fuel handling ,stems shall be ascussed'a sofar as they
are pertinent. The following power reaet61rdesign characristics and proposed

operation will be taken into consideration by the Commission:N:
(i) Intended use of the reactor including the piop9 ed maximum power level

and the nature and inventory of contained ra 'oactive materials;

(ii) The extent to which generally accepted engineering standards are applied
to the design of the reactor;

(iii) The extent to which the reactor incorporates unique, unusual or enhanced
safety features having a significant bearing on the probability or
consequences of accidental release of radioactive materials;

2 A whole body dose of 25 rem has been stated to correspond numerically to the once in a lifetime accidental or

emergency dose for radiation workers which, according to NCRP recommendations at the time could be
disregarded in the determination of their radiation exposure status (see NBS Handbook 69 dated June 5, 1959).
However, its use is not intended to imply that this number constitutes an acceptable limit for an emergency dose
to the public under accident conditions. Rather, this dose value has been set forth in this section as a reference
value, which can be used in the evaluation of plant design features with respect to postulated reactor accidents,
to assure that these designs provide assurance of low risk of public exposure to radiation, in the event of an
accident.
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(iv) The safety features that are to be engineered into the plant and those
barriers that must be breached as a result of an accident before a release of
radioactive material to the environment can occur. Special attention must
be directed to plant design features intended to mitigate the radiological
consequences of accidents. In performing this assessment, an applicant
shall assume a fission product release 3 from the core into the containment
assuming that the plant is operated at the ultimate power level
contemplated;

(4) The kinds and quantities of radioactive materials expected to be produced in the
operation and the means for controlling and limiting radioactive effluents and
radiation exposures within the limits set forth in part 20 of this chapter;

(5) The design of the plant including:

(i) The principal design criteria for the plant. Appendix A to part 6(%of/this
chapter, "General Design Criteria for Sodium Cooled Nuclear Prtqo ypes
and Power Plants," establishes minimum requirements for the pfinqpap
design criteria for sodium cooled nuclear power plants;

(ii) The design bases and the relation of the design bases to the, f pal
design criteria;

(iii) Information relative to materials ofconstruc!on, arang e and
dimensions, sufficient to provide reasonabebassurance that the design will
conform to the design bases with eý4uate marg o\f"r

(5) An analysis and evaluation of the designand performance of structures, systems,
and components with the objective of assessing the riski)to public health and
safety resulting from operation of the plantiand\inctu ing determination of the
margins of safety during normal operations and\*translent conditions anticipated
during the life of the plant, and the adequacy of structures, systems, and
components provided for the prevention of accidents and the mitigation of the
consequences of accidents. Analysis and evaluation of RHR system cooling
performance and the need for high-point vents following postulated accidents
shall be performed in accordance with the requirements of §§ 56.58 of this
chapter;

(6) A description and analysis of the fire protection design features for the reactor
necessary to comply with 10 CFR part 56, appendix A, GDC 3, and § 56.48 of
this chapter;

3 The fission product release assumed for this evaluation should be based upon a major accident, hypothesized
for purposes of site analysis or postulated from considerations of possible accidental events. These accidents
have generally been assumed to result in substantial meltdown of the core with subsequent release into the
containment of appreciable quantities of fission products.
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(7) A description of protection provided against pressurized thermal shock events,
including projected values of the reference temperature for reactor vessel beltline
materials as defined in §§ 56.94 of this part;

(8) An analysis and description of the equipment and systems for combustible gas
control as required by § 56.30 of this chapter;

(9) The coping analyses, and any design features necessary to address station
blackout, as described in § 56.96 of this chapter;

(10)A description of the program, and its implementation, required by § 56.81(a) of
this part for the environmental qualification of electric equipment important to
safety and the list of electric equipment important to safety that is required by 10
CFR 56.81(d);

(11)A description of the program(s), and their implementation, necessary(tokensure"
that the systems and components meet the requirements of the ASME Bfi~ler.nd
Pressure Vessel Code and the ASME Code for Operation and Maintena ce .of
Nuclear Power Plants in accordance with § 56.26 of this part;

(12) A description of the primary containment leakage rate testing pr, Ind its

implementation, necessary to ensure that the containment mets itle r/remrents
of appendix J;

(13)A description of the reactor vessel material surveillance program required by
appendix H and its implementation;

(14)A description of the operator training program, and its implementation, necessary
to meet the requirements of 10 CFR part 55 ¢.

(15)A description of the program, and its impleim<Ation, for monitoring the
effectiveness of maintenance necessary to meet the requirements of § 56.98 of
this chapter;

(16) (i) The infonnation with respect to the design of equipment to maintain control
over radioactive materials in gaseous and liquid effluents produced during
normal reactor operations, as described in § 56.21 (d) of this chapter;

(ii) A description of the process and effluent monitoring and sampling program
required by appendix I to 10 CFR part 50 and its implementation.

(17) The information with respect to compliance with technically relevant positions of
the light water reactor related requirements in § 56.57(b) of this chapter, with the
exception of §§ 56.57(b)(1)(xii), (b)(2)(ix), and (b)(3)(v);

B-268



(18) If the applicant seeks to use risk informed treatment of SSCs in accordance with
§ 56.29 of this chapter, the information required by § 56.29(b)(2) of this chapter;

(19) Information necessary to demonstrate that the plant complies with the earthquake
engineering criteria in appendix S;

(20) Proposed technical resolutions of those Unresolved Safety Issues and medium-
and high-priority generic safety issues which are identified in the version of
NUREG-0933 current on the date up to 6 months before the docket date of the
application and which are technically relevant to the design;

(21) Emergency plans complying with the requirements of § 56.60 and appendix E;

(22) (i) All emergency plan certifications that have been obtained from the State and
local governmental agencies with emergency planning responsibilities m4'.Ti state
that:

(A) The proposed emergency plans are practicable;

(B) These agencies are committed to participatin /n any further
development of the plans, including any 3. required f•lfld
demonstrations; and

(C) These agencies are committed `1 exeCýting their
responsibilities under the Ians"'nte evh itof an emergency;

(ii) If certifications cannot be obtained after sustained good aith efforts by
the applicant, then the application must contain iiifMrmation, including a
utility plan, sufficient to show that tlýproposedp lns provide reasonable
assurance that adequate protective measures canr and will be taken in the
event of a radiological emergency at the sft&e.,/

(23) If the application is for a sodium cooled nuclear power reactor design which use
simplified, inherent, passive, or other innovative means to accomplish their
safety functions, the application must describe how the design meets the
requirements in § 56.150(e) of this chapter;

(24) A description of the quality assurance program, applied to the design, and to be
applied to the fabrication, construction, and testing, of the structures, systems,
and components of the plant. Appendix B to 10 CFR part 56 sets forth the
requirements for quality assurance programs for sodium cooled nuclear power
plants. The description of the quality assurance program for a sodium cooled
nuclear power plant must include a discussion of how the applicable
requirements of appendix B to 10 CFR part 56 have been and will be satisfied,
including a discussion of how the quality assurance program will be
implemented;
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(25) The applicant's organizational structure, allocations or responsibilities and
authorities, and personnel qualifications requirements for operation;

(26) Managerial and administrative controls to be used to assure safe operation.
Appendix B to 10 CFR part 56 sets forth the requirements for these controls for
sodium cooled nuclear power plants. The information on the controls to be used
for a sodium cooled nuclear power plant shall include a discussion of how the
applicable requirements of appendix B to 10 CFR part 56 will be satisfied;

(27) Plans for preoperational testing and initial operations;

(28) (i) Plans for conduct of normal operations, including maintenance, surveillance,
and periodic testing of structures, systems, and components;

(ii) Plans for coping with emergencies, other than the plans require.7a ),
56. 147(a)(2 1);

(30) Proposed technical specifications prepared in accordance with the eq \ emene t

of §§ 56.78 and 56.79 of this chapter;

(31) For sodium cooled nuclear power plants to be operated Oil1mu1t, itcsi a
evaluation of the potential hazards to the structures, sy , ses, and monents
important to safety of operating units resulting-from constiction ý jyiries, as
well as a description of the managerial and a " •ministraiv co rols to be used to
provide assurance that the limiting conditions for operation areiot.exceeded as a
result of construction activities at the u LI-unit sites;

(32) The technical qualifications of the applican t engage in the proposed activities
in accordance with the regulations in this chappter

(33) A description of the training program required by 56.179 of this chapter and its
implementation;

(34)A description and plans for implementation of an operator requalification
program. The operator requalification program must as a minimum, meet the
requirements for those programs contained in § 55.59 of this chapter;

(35)(i) A physical security plan, describing how the applicant will meet the
requirements of 10 CFR part 73 (and 10 CFR part 11, if applicable, including the
identification and description of jobs as required by § 11.1 (a) of this chapter, at
the proposed plant). The plan must list tests, inspections, audits, and other means
to be used to demonstrate compliance with the requirements of 10 CFR parts 11
and 73, if applicable;

(ii) A description of the implementation of the physical security plan;

B-270



(36) (i) A safeguards contingency plan in accordance with the criteria set forth in
appendix C to 10 CFR part 73. The safeguards contingency plan shall include
plans for dealing with threats, thefts, and radiological sabotage, as defined in part
73 of this chapter, relating to the special nuclear material and sodium cooled
nuclear power plants licensed under this chapter and in the applicant's possession
and control. Each application for this type of license shall include the information
contained in the applicant's safeguards contingency plan.4 (Implementing
procedures required for this plan need not be submitted for approval.)

(ii) A training and qualification plan in accordance with the criteria set forth in
appendix B to 10 CFR part 73.

(iii) A cyber security plan in accordance with the criteria set forth in § 71.51
this chapter;

(iv) A description of the implementation of the safeguards contingen p•a•
training and qualification plan, and cyber security plan; and

(v) Each applicant who prepares a physical security plan,ar
contingency plan, a training and qualification plan, or a cy sei a
shall protect the plans and other related Safeguard IInf)rmatii n ain
unauthorized disclosure in accordance with the re uil ements 731 of
this chapter.

(37) The information necessary to demonst ate how opei&ating, :q(nence insights
have been incorporated into the plant d egn;

(38) For sodium cooled nuclear reactor designs aS, iescripti ud analysis of design
features for the prevention and mitigation of s:,re accidents, e.g., challenges to
containment integrity caused by core-concretý, intraction, steam explosion,
sodium water reactions, sodium fires, and containmnent bypass;

(39) A description of the radiation protection program required by § 20.1101 of this
chapter and its implementation.

(40) A description of the sodium fire protection program required by § 56.106 of this
chapter and its implementation.

(41) For applications for sodium cooled nuclear power plant combined licenses, an
evaluation of the plant against the Standard Review Plan (SRP) for sodium
cooled reactors revision in effect 6 months before the docket date of the
application. The evaluation required by this section shall include an identification
and description of all differences in design features, analytical techniques, and

4 A physical security plan that contains all the information required in both § 73.55 ofthis chapter and appendix
C to 10 CFR part 73 satisfies the requirement for a contingency plan.
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procedural measures proposed for a plant and those corresponding features,
techniques, and measures given in the SRP acceptance criteria. Where a
difference exists, the evaluation shall discuss how the proposed alternative
provides an acceptable method of complying with the Commission's regulations,
or portions thereof, that underlie the corresponding SRP acceptance criteria. The
SRP is not a substitute for the regulations, and compliance is not a requirement;

(42) Information demonstrating how the applicant will comply with requirements for
reduction of risk from anticipated transients without scram (ATWS) events in §
56.95 of this chapter;

(43) Information demonstrating how the applicant will comply with requirements for
criticality accidents in § 56.28 of this chapter;

(44) A description of the fitness-for-duty program required by 10 CFR part 27 and its
implementation.

(45) The information required by § 20.1406 of this chapter.

(46) A description of the plant specific probabilistic risk assessment ( and (It
results.

(b) If the combined license application references an early site permit, then the f'o,0 ing
requirements apply:

(1) The final safety analysis report need ot contain in ormation or analyses
submitted to the Commission in connecion with the ear& site permit, provided,
however, that the final safety analysis re Ort must eithei dclude or incorporate
by reference the early site permit site safei a alysis renot; and must contain, in
addition to the information and analyses ,otienyis required, information
sufficient to demonstrate that the design of "it, lant falls within the site
characteristics and design parameters specified in the early site permit.

(2) If the final safety analysis report does not demonstrate that design of the plant
falls within the site characteristics and design parameters, the application shall
include a request for a variance that complies with the requirements of §§ 56.51
and 56.156.

(3) The final safety analysis report must demonstrate that all terms and conditions
that have been included in the early site permit, other than those imposed under §
56.22, will be satisfied by the date of issuance of the combined license. Any
terms or conditions of the early site permit that could not be met by the time of
issuance of the combined license, must be set forth as terms or conditions of the
combined license.
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(4) If the early site permit approves complete and integrated emergency plans, or
major features of emergency plans, then the final safety analysis report must
include any new or additional information that updates and corrects the
information that was provided under § 56.36(b), and discuss whether the new or
additional information materially changes the bases for compliance with the
applicable requirements. The application must identify changes to the emergency
plans or major features of emergency plans that have been incorporated into the
proposed plant emergency plans and that constitute or would constitute a
decrease in effectiveness under § 56.86(q) of this chapter.

(5) If complete and integrated emergency plans are approved as part of the early site
permit, new certifications meeting the requirements of paragraph (a)(22) of this
section are not required.

(c) If the combined license application references a standard design approval t enthdi
following requirements apply:

(1) The final safety analysis report need not contain information or. ana yss
submitted to the Commission in connection with the design approv, id
however, that the final safety analysis report must either include 0r incorporate
by reference the standard design approval final safety analysis repoa m st
contain, in addition to the information and analyses h is
information sufficient to demonstrate that the characteristiesof the s te fall Wthin
the site parameters specified in the design approval. addcition, thplant-
specific PRA information must use the PRA' ' ý,raion fonrt e, design approval
and must be updated to account for si & specific dM informwation and any
design changes or departures.

(2) The final safety analysis report must deioinsrate that all terms and conditions
that have been included in the final design aj1i•, al ill e satisfied by the date
of issuance of the combined license.

(d) If the combined license application references a standard design certification, then the
following requirements apply:

(1) The final safety analysis report need not contain information or analyses
submitted to the Commission in connection with the design certification,
provided, however, that the final safety analysis report must either include or
incorporate by reference the standard design certification final safety analysis
report and must contain, in addition to the information and analyses otherwise
required, information sufficient to demonstrate that the site characteristics fall
within the site parameters specified in the design certification. In addition, the
plant specific PRA information must use the PRA information for the design
certification and must be updated to account for site-specific design information
and any design changes or departures.
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(2) The final safety analysis report must demonstrate that the interface requirements
established for the design under § 56.105 have been met.

(3) The final safety analysis report must demonstrate that all requirements and
restrictions set forth in the referenced design certification rule, other than those
imposed under § 56.22, must be satisfied by the date of issuance of the combined
license. Any requirements and restrictions set forth in the referenced design
certification rule that could not be satisfied by the time of issuance of the
combined license, must be set forth as terms or conditions of the combined
license.

(e) If the combined license application references the use of one or more manufactured
sodium cooled nuclear power reactors licensed under subpart G of this part, then the
following requirements apply:

(1) The final safety analysis report need not contain information or anan- s
submitted to the Commission in connection with the manufacturing nlice "•,,
provided, however, that the final safety analysis report must either include o
incorporate by reference the manufacturing license final safety ana17s-is rep
and must contain, in addition to the information and analyses othe/irwrse/ . redq
information sufficient to demonstrate that the site characteristils (fall withi "the
site parameters specified in the manufacturing license. In<additiont plant
specific PRA information must use the PRA information•0lr the manufactured
reactor and must be updated to account for site-specifi, design inf. "m*Atio" and
any design changes or departures.

(2) The final safety analysis report must demonstrate that the interface requirements
established for the design have been me,

(3) The final safety analysis report must dmo nstrate tha all terms and conditions
that have been included in the manufacturing li'ense6other than those imposed
under § 56.22, will be satisfied by the date of issuance of the combined license.
Any terms or conditions of the manufacturing license that could not be met by
the time of issuance of the combined license, must be set forth as terms or
conditions of the combined license.

(f) Each applicant for a combined license under this subpart shall protect Safeguards
Information against unauthorized disclosure in accordance with the requirements in §§
73.21 and 73.22 of this chapter, as applicable.

§ 56.148 Contents of applications; additional technical information.

The application must contain:

(a) The proposed inspections, tests, and analyses, including those applicable to
emergency planning, that the licensee shall perform, and the acceptance criteria that are
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necessary and sufficient to provide reasonable assurance that, if the inspections, tests, and
analyses are performed and the acceptance criteria met, the plant has been constructed
and will be operated in conformity with the combined license, the provisions of the Act,
and the Commission's rules and regulations.

(1) If the application references an early site permit with ITAAC, the early site
permit ITAAC must apply to those aspects of the combined license, which are
approved in the early site permit.

(2) If the application references a standard design certification, the ITAAC contained
in the certified design must apply to those portions of the plant design, which are
approved in the design certification.

(3) If the application references an early site permit with ITAAC or a standard A
design certification or both, the application may include a notificati4 hat1'a
required inspection, test, or analysis in the ITAAC has been su&Ssfiiý1IVl
completed and that the corresponding acceptance criterion has been niet. The
Federal Register notification required by § 56.153 must indicate Ithatthe
application includes this notification.

(b) An environmental report, either in accordance with 10 CFR 51.50(c) .iimited wo"rk
authorization under 10 CFR 56.55 is not requested in conjunctio with the c mi
license application, or in accordance with §§ 51.49 and 51.SQ(O)of this ~chapter if a
limited work authorization is requested in conjunction witl t' , combi"e icense
application.

(c) If the applicant wishes to request that a .limited work authofzationr under 10 CFR
56.55 be issued before issuance of the combinetiClense, the application must include the
information otherwise required by 10 CFR 56.55;. accordanc with either 10 CFR
2.101(a)(l) through (a)(4), or 10 CFR 2.101(a)(9).

(d) A description and plans for implementation of the guidance and strategies intended to
maintain or restore core cooling, containment, and spent fuel pool cooling capabilities
under the circumstances associated with the loss of large areas of the plant due to
explosions or fire as required by § 56.86(hh)(2) of this chapter.

§ 56.149 Class 103 licenses; for commercial sodium cooled nuclear power plants.

A class 103 license will be issued, to an applicant who qualifies, for any one or more of
the following: To transfer or receive in interstate commerce, manufacture, produce,
transfer, acquire, possess, or use a sodium cooled nuclear power plant for industrial or
commercial purposes; Provided, however, That in the case of a sodium cooled nuclear
power plant which is useful in the conduct of research and development activities of the
types specified in section 31 of the Act, such power plant'is deemed to be for industrial or
commercial purposes if the power plant is to be used so that more than 70 percent of the
annual cost of owning and operating the power plant is devoted to the production of
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energy for sale or commercial distribution, or to the sale of services, other than research
and development or education or training.

§ 56.150 Additional standards and provisions affecting class 103 licenses and
certifications for commercial power.

In determining whether a class 103 license will be issued to an applicant, the Commission
will, in addition to applying the standards set forth in § 56.23, consider whether the
proposed activities will serve a useful purpose proportionate to the quantities of special
nuclear material or source material to be utilized.

In addition to applying the standards set forth in §§ 56.23 and 56.150, paragraphs (a)
through (e) of this section apply in the case of a class 103 license for a sodium cooled
nuclear power plant for the generation of commercial power. For a design certificat1
only paragraph (e) of this section applies.

(a) The NRC will:

(1) Give notice in writing of each application to the regulatory agen or tate a
may have jurisdiction over the rates and services incident t- h p1oposed
activity;

(2) Publish notice of the application in trade or news u lications it d ems
appropriate to give reasonable notice to municiplilties,.pri\ate uti hue -public
bodies, and cooperatives which might hav p i lt i , %inte st in the sodium
cooled nuclear power plant; and

(3) Publish notice of the application once each week for 4 c nsecutive weeks in the
Federal Register. No license will be issuedly the NRC prior to the giving of
these notices and until 4 weeks after the last 4i-ice is pablished in the Federal
Register.

(b) If there are conflicting applications for a limited opportunity for such license, the
Commission will give preferred consideration in the following order: First, to
applications submitted by public or cooperative bodies for sodium cooled nuclear power
plants to be located in high cost power areas in the United States; second, to applications
submitted by others for sodium cooled nuclear power plants to be located in such areas;
third, to applications submitted by public or cooperative bodies for sodium cooled
nuclear power plants to be located in other than high cost power areas; and, fourth, to all
other applicants.

(c) The licensee who transmits electric energy in interstate commerce, or sells it at
wholesale in interstate commerce, shall be subject to the regulatory provisions of the
Federal Power Act.
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(d) Nothing shall preclude any government agency, now or hereafter authorized by law to
engage in the production, marketing, or distribution of electric energy, if otherwise
qualified, from obtaining a construction permit or operating license for a sodium cooled
nuclear prototype for the primary purpose of conducting testing to support a combined
license for a sodium cooled nuclear power plant, whose primary purpose will be the
production of electric energy for disposition for ultimate public consumption. Such
applications will be submitted under subpart C or D of this part.

(e) Applications for a design certification, combined license, manufacturing license, or
operating license that propose sodium cooled nuclear reactor designs which are first-of-a-
kind, will be approved only if-

(1) (i) The performance of the design has been demonstrated through analysis,
appropriate test programs, experience, or a combination thereof;

(ii) Interdependent effects among the safety features of the dsna
acceptable, as demonstrated by analysis, appropriate test plr,.s,
experience, or a combination thereof; and

(iii) Sufficient data exist on the safety features of the desigyto a ss, the
analytical tools used for safety analyses over a sufficientn / aoal
operating conditions, transient conditions, andzspeci'fie ac
sequences, including equilibrium core conditions; < !

(2) There has been acceptable testing of a proto4 1boe sufficient range of
normal operating conditions, transien( onditions Tý.,' aOnd st'gý'nified accident
sequences, including equilibrium core(c6nditions. The ýprootyp' plant used to
comply with the testing requirements i ,ave additional quirements on siting,
safety features, or operational conditions " protot-pe plant to protect the
public and the plant staff from the possible co ens e of accidents during the
testing period imposed by the NRC.

§ 56.151 Standards for review of applications.

Applications filed under this subpart will be reviewed according to the standards set out
in 10 CFR parts 20, 51, 54, 55, 73, and 100, and 140.

§ 56.152 Finality of referenced NRC approvals; partial initial decision on site
suitability.

(a) If the application for a combined license under this subpart references an early site
permit, design certification rule, standard design approval, or manufacturing license, the
scope and nature of matters resolved for the application and any combined license issued
are governed by the relevant provisions addressing finality, including §§ 56.51, 56.115,
56.124, 56.136, and 56.158.
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(b) While a partial decision on site suitability is in effect under 10 CFR 2.617(b)(2), the
scope and nature of matters resolved in the proceeding are governed by the finality
provisions in 10 CFR 2.629.

§ 56.153 Administrative review of applications; hearings.

A proceeding on a combined license is subject to all applicable procedural requirements
contained in 10 CFR part 2, including the requirements for docketing (§ 2.101 of this
chapter) and issuance of a notice of hearing (§ 2.104 of this chapter). If an applicant
requests a Commission finding on certain ITAAC with the issuance of the combined
license, then those ITAAC will be identified in the notice of hearing. All hearings on
combined licenses are governed by the procedures contained in 10 CFR part 2.

§ 56.154 Referral to the Advisory Committee on Reactor Safeguards (ACRS)..

The Commission shall refer a copy of the application to the ACRS. The ACRýS sh 1
report on those portions of the application that concern safety and shall apply"5't
standards referenced in § 56.151, in accordance with the finality provisions in § 56.15

§ 56.155 Authorization to conduct limited work authorization activitie.•

(a) If the application does not reference an early site permit which- authorizer t h ode
to perform the activities under 10 CFR 56.55(d), the applicant*, av not perlformthose
activities without obtaining the separate authorization reuired b;10 CF 56.55(d).
Authorization may be granted only after the presiding off-hr M te pi-oceeding on the
application has made the findings and determinati•o required, WbCy 1 56.55(e), and
the Director of New Reactors or the Director of uclear ReactOr egulation makes the
determination required by 10 CFR 56.55(e).

(b) If, after an applicant has performed the activities•• 6eittc~by paragraph (a) of this
section, the application for the combined license is ....itdrawn or denied, then the
applicant shall implement the approved site redress plan.

§ 56.156 Exemptions and variances.

(a) Applicants for a combined license under this subpart, or any amendment to a
combined license, may include in the application a request for an exemption from one or
more of the Commission's regulations.

(1) If the request is for an exemption from any part of a referenced design
certification rule, the Commission may grant the request if it determines that the
exemption complies with any exemption provisions of the referenced design
certification rule, or with § 56.96 if there are no applicable exemption provisions
in the referenced design certification rule.
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(2) For all other requests for exemptions, the Commission may grant a request if it
determines that the exemption complies with § 56.10.

(b) An applicant for a combined license who has filed an application referencing an early
site permit issued under subpart B of this part may include in the application a request for
a variance from one or more site characteristics, design parameters, or terms and
conditions of the permit, or from the site safety analysis report. In determining whether to
grant the variance, the Commission shall apply the same technically relevant criteria as
were applicable to the application for the original or renewed site permit. Once a
construction permit or combined license referencing an early site permit is issued,
variances from the early site permit will not be granted for that construction permit or
combined license.

(c) An applicant for a combined license who has filed an application referenciig ,a
sodium cooled nuclear power reactor manufactured under a manufacturing licens issued
under subpart G of this part may include in the application a request for a depaf e LI-
one or more design characteristics, site parameters, terms and conditions, or apo
design of the manufactured reactor. The Commission may grant a request oly
determines that the departure will comply with the requirements of 10 CCR 0,
that the special circumstances outweigh any decrease in safety that may rm
reduction in standardization caused by the departure.

(d) Issuance of a variance under paragraph (b) or a departure u ndr 1aragralh )Ii this
section is subject to litigation during the combined- license prcleding ine same
manner as other issues material to that proceeding.,/'

§ 56.157 Issuance of combined licenses.

(a)(1) After conducting a hearing in accordance 56.153 and receiving the report
submitted by the ACRS, the Commission may i1s6o a cmbined license if the
Commission finds that:

(i) The applicable standards and requirements of the Act and the
Commission's regulations have been met;

(ii) Any required notifications to other agencies or bodies have been duly
made;

(iii) There is reasonable assurance that the plant will be constructed and will
operate in conformity with the license, the provisions of the Act, and the
Commission's regulations.

(iv) The applicant is technically and financially qualified to engage in the
activities authorized; and
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(v) Issuance of the license will not be inimical to the common defense and
security or to the health and safety of the public; and

(vi) The findings required by subpart A of part 51 of this chapter have been
made.

(2) The Commission may also find, at the time it issues the combined license, that
certain acceptance criteria in one or more of the inspections, tests, analyses, and
acceptance criteria (ITAAC) in a referenced early site permit or standard design
certification have been met. This finding will finally resolve that those
acceptance criteria have been met, those acceptance criteria will be deemed to be
excluded from the combined license, and findings under § 56.160(g) with respect
to those acceptance criteria are unnecessary.

(3) The Commission shall identify within the combined license the inspecti i,, te I
and analyses, including those applicable to emergency planning, that the IicISee
shall perform, and the acceptance criteria that, if met, are necessary and suffi C II
to provide reasonable assurance that the plant has been constructed and w]i--
operated in conformity with the license, the provisions of the c, N and he
Commission's rules and regulations.

(c) A combined license shall contain the terms and conditions, nc udi technical
specifications, as the Commission deems necessary and appropriatel

§ 56.158 Finality of combined licenses; informati6on rquSt".

(a)After issuance of a combined license, the *o( ission may not modify, add, or delete
any term or condition of the combined license, the design of the lant, the inspections,
tests, analyses, and acceptance criteria contained nii he license -hich are not derived
from a referenced standard design certification or" anufac ring license, except in
accordance with the provisions of § 56.160 or § 56.176 othis (;hapter, as applicable.

(b) If the combined license does not reference a design certification or a reactor
manufactured under a subpart G of this part manufacturing license, then a licensee may
make changes in the plant as described in the final safety analysis report (as updated),
make changes in the procedures as described in the final safety analysis report (as
updated), and conduct tests or experiments not described in the final safety analysis
report (as updated) under the applicable change processes in 10 CFR part 56 (e.g., §§
56.86, 56.93, or 56.169 of this chapter).

(c) If the combined license references a certified design, then-

(1) Changes to or departures from information within the scope of the referenced
design certification rule are subject to the applicable change processes in that
rule; and
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(2) Changes that are not within the scope of the referenced design certification rule
are subject to the applicable change processes in 10 CFR part 56, unless they also
involve changes to or noncompliance with information within the scope of the
referenced design certification rule. In these cases, the applicable provisions of
this section and the design certification rule apply.

(d) If the combined license references a reactor manufactured under a subpart F of this
part manufacturing license, then-

(1) Changes to or departures from information within the scope of the manufactured
reactor's design are subject to the change processes in § 56.136; and

(2) Changes that are not within the scope of the manufactured reactor's design are
subject to the applicable change processes in 10 CFR part 56.

(e) The Commission may issue and make immediately effective any amendiitt,)-ta
combined license upon a determination by the Commission that the amendment 1poJIes
no significant hazards consideration, notwithstanding the pendency befojre the
Commission of a request for a hearing from any person. The amendment is
and made immediately effective in advance of the holding and cora
required hearing. The amendment will be processed in accordance with thres

specified in 10 CFR 56.170.

(f) Any modification to, addition to, or deletion from the terms and conditions of a
combined license, including any modification l o rto eletion from the
inspections, tests, analyses, or related acceptancc/criteria containedo "il the license is a
proposed amendment to the license. There mus•tbe an opportuit for a'hearing on the
amendment.

(g) Except for information sought to verify licensee compliance w ith the current licensing
basis for that plant, information requests to the holdeNnr( mbined license must be
evaluated before issuance to ensure that the burden to be imposed on the licensee is
justified in view of the potential safety significance of the issue to be addressed in the
requested information. Each evaluation performed by the NRC staff must be in
accordance with 10 CFR 56.86(f) and must be approved by the Executive Director for
Operations or his or her designee before issuance of the request.

§ 56.159 Inspection during construction.

(a) The licensee shall submit to the NRC, no later that 1 year after issuance of the
combined license or at the start of construction as defined in 10 CFR 56.55(a), whichever
is later, its schedule for completing the inspections, tests, or analyses in the ITAAC. The
licensee shall submit updates to the ITAAC schedules every 6 months thereafter and,
within 1 year of its scheduled date for initial loading of fuel, the licensee shall submit
updates to the ITAAC schedule every 30 days until the final notification is provided to
the NRC under paragraph (c)(1) of this section.
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(b) With respect to activities subject to an ITAAC, an applicant for a combined license
may proceed at its own risk with design and procurement activities, and a licensee may
proceed at its own risk with design, procurement, construction, and pre-operational
activities, even though the NRC may not have found that any one of the prescribed
acceptance criteria have been met.

(c)(1) The licensee shall notify the NRC that the prescribed inspections, tests, and
analyses have been performed and that the prescribed acceptance criteria have been met.
The notification must contain sufficient information to demonstrate that the prescribed
inspections, tests, and analyses have been performed and that the prescribed acceptance
criteria have been met.

(2) If the licensee has not provided, by the date 225 days before the scheduled N'atoe
for initial loading of fuel, the notification required by paragraph (c) I f this
section for all ITAAC, then the licensee shall notify the NRC that the pre"sCi'ie
inspections, tests, or analyses for all uncompleted ITAAC will be performed a1n
that the prescribed acceptance criteria will be met prior to operation. he
notification must be provided no later than the date 225 days efor th
scheduled date for initial loading of fuel, and must provide sufficien infoimation,
to demonstrate that the prescribed inspections, tests, or ayse
performed and the prescribed acceptance criteria for the 1ncomplete ITAA
will be met, including, but not limited to, a description of e specifi.c procdures
and analytical methods to be used for performing the pescribed inýpoctions,
tests, and analyses and determining that the"resewribeaccc Ince criteria have
been met.

(d)(1) In the event that an activity is subject o a ITAAC der kvd from a referenced
standard design certification and the licensee has n dt ,emonstra ed that the ITAAC has
been met, the licensee may take corrective actions to uccessfully complete that ITAAC
or request an exemption from the standard design certific.tio I TAAC, as applicable. A
request for an exemption must also be accompanied by a request for a license amendment
under § 56.158(f).

(2) In the event that an activity is subject to an ITAAC not derived from a referenced
standard design certification and the licensee has not demonstrated that the
ITAAC has been met, the licensee may take corrective actions to successfully
complete that ITAAC or request a license amendment under § 56.158(f).

(e) The NRC shall ensure that the prescribed inspections, tests, and analyses in the
ITAAC are performed.

(1) At appropriate intervals until the last date for submission of requests for hearing
under § 56.160(a), the NRC shall publish notices in the Federal Register of the
NRC staff's determination of the successful completion of inspections, tests, and
analyses.
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(2) The NRC shall make publicly available the licensee notifications under
paragraph (c)(1), and, no later than the date of publication of the notice of
intended operation required by § 56.160(a), make available all licensee
notifications under paragraphs (c)(1) and (c)(2) of this section.

§ 56.160 Operation under a combined license.

(a) The licensee shall notify the NRC of its scheduled date for initial loading of fuel no
later than 270 days before the scheduled date and shall notify the NRC of updates to its
schedule every 30 days thereafter. Not less than 180 days before the date scheduled for
initial loading of fuel into a plant by a licensee that has been issued a combined license
under this part, the Commission shall publish notice of intended operation in the Federal
Register. The notice must provide that any person whose interest may be affected- b
operation of the plant may, within 60 days, request that the Commission hold a hearing
on whether the plant as constructed complies, or on completion will comply, vith-4 e
acceptance criteria in the combined license, except that a hearing shall not be grafted for
those ITAAC which the Commission found were met under § 56.157(a)(2).

(b) A request for hearing under paragraph (a) of this section must showA,,A'ha facie,
that- (f

(1) One or more of the acceptance criteria of the ITAAC in t e combined license
have not been, or will not be, met; and

(2) The specific operational consequences o nonconformance. that would be
contrary to providing reasonable assurance of adequatŽ.e'prtect<n of the public
health and safety. )

(c) The Commission, acting as the presiding officer, shall determ ine whether to grant or
deny the request for hearing in accordance with the a::l\::e requirements of 10 CFR
2.309. If the Commission grants the request, the Commi sion, acting as the presiding
officer, shall determine whether during a period of interim operation there will be
reasonable assurance of adequate protection to the public health and safety. The
Commission's determination must consider the petitioner's prima facie showing and any
answers thereto. If the Commission determines there is such reasonable assurance, it shall
allow operation during an interim period under the combined license.

(d) The Commission, in its discretion, shall determine appropriate hearing procedures,
whether informal or formal adjudicatory, for any hearing under paragraph (a) of this
section, and shall state its reasons therefore.

(e) The Commission shall, to the maximum possible extent, render a decision on issues
raised by the hearing request within 180 days of the publication of the notice provided by
paragraph (a) of this section or by the anticipated date for initial loading of fuel into the
reactor, whichever is later.
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(f) A petition to modify the terms and conditions of the combined license will be
processed as a request for action in accordance with 10 CFR 2.206. The petitioner shall
file the petition with the Secretary of the Commission. Before the licensed activity
allegedly affected by the petition (fuel loading, low power testing, etc.) commences, the
Commission shall determine whether any immediate action is required. If the petition is
granted, then an appropriate order will be issued. Fuel loading and operation under the
combined license will not be affected by the granting of the petition unless the order is
made immediately effective.

(g) The licensee shall not operate the plant until the Commission makes a finding that the
acceptance criteria in the combined license are met, except for those acceptance criteria
that the Commission found were met under § 56.157(a)(2). If the combined license is for
a modular design, each reactor module may require a separate finding as const ction
proceeds.

(h) After the Commission has made the finding in paragraph (g) of this section, the
ITAAC do not, by virtue of their inclusion in the combined license, constitute regul'atory\
requirements either for licensees or for renewal of the license; except forthies~peci'fic
ITAAC for which the Commission has granted a hearing under paragfrpik').-fthis
section, all ITAAC expire upon final Commission action in the procefediy A•w -erer,
subsequent changes to the plant or procedures described in the fioals fetan yis re tor
(as updated) must comply with the requirements in §§ 56.158(e) as ap ,si~able)

§ 56.161 Duration of combined license.

A combined license is issued for a specified perio• not to exce9,,4) years from the date
on which the Commission makes a finding acceptance c ntera are met under §
56.160(g) or allowing operation during an intenr period under.4the combined license
under § 56.160(c).

§ 56.162 Transfer of combined license.

A combined license may be transferred in accordance with § 56.148 of this chapter.

§ 56.163 Application for renewal.

The filing of an application for a renewed license must be in accordance with 10 CFR
part 54.

§ 56.164 Continuation of combined license.

Each combined license for a plant that has permanently ceased operations continues in
effect beyond the expiration date to authorize ownership and possession of the sodium
cooled nuclear power plant, until the Commission notifies the licensee in writing that the
license is terminated. During this period of continued effectiveness the licensee shall-
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(1) Take actions necessary to decommission and decontaminate the plant and continue to
maintain the plant, including, where applicable, the storage, control and maintenance of
the spent fuel, in a safe condition; and

(2) Conduct activities in accordance with all other restrictions applicable to the plant in
accordance with the NRC's regulations and the provisions of the combined license for the
plant.
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Subpart I - Alterations to Licenses, Certifications, and Permits

§ 56.165 Transfer of licenses.

(a) No license for a sodium cooled nuclear prototype or power plant, or any right
thereunder, shall be transferred, assigned, or in any manner disposed of, either voluntarily
or involuntarily, directly or indirectly, through transfer of control of the license to any
person, unless the Commission gives its consent in writing.

(b)(1) An application for transfer of a license shall include:

(i) For a construction permit or operating license, as much of the information
described in §§ 56.20 56.57 and 56.76 of this part with respect to the
identity and technical and financial qualifications of the proposed
transferee as would be required by those sections if the application were
for an initial license of a prototype facility. The Commission ma
additional information such as data respecting proposed safeguards against
hazards from radioactive materials and the applicant's qualifications 'to,.t
protect against such hazards. .

(ii) For an early site permit, as much of the information descbed iný.5
and 56.36 of this chapter with respect to the iden9 .tity-adtechnic116
qualifications of the proposed transferee as wou.ldý be required by/those
sections if the application were for an init-ialticense.

(iii) For a combined license, as much o•fite information~describ4d in §§ 56.145
and 56.147 of this chapter with:respect to the ideri•ty anvitechnical and
financial qualifications of the propoed transferee as Iwould be required by
those sections if the application wer, efor an initia license of a sodium
cooled nuclear power plant. The Commisslon may require addiional
information such as data respecting propjIfeguards against hazards
from radioactive materials and the applicant's qualifications to protect
against such hazards.

(iv) For a manufacturing license, as much of the information described in §§
56.129 and 56.130 with respect to the identity and technical qualifications
of the proposed transferee as would be required by those sections if the
application were for an initial license of a sodium cooled nuclear power
plant.

(2) The application shall include also a statement of the purposes for which the
transfer of the license is requested, the nature of the transaction necessitating or
making desirable the transfer of the license, and an agreement to limit access to
Restricted Data pursuant to § 56.14. The Commission may require any person
who submits an application for license pursuant to the provisions of this section
to file a written consent from the existing licensee or a certified copy of an order
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or judgment of a court of competent jurisdiction attesting to the person's right
(subject to the licensing requirements of the Act and these regulations) to
possession of the facility or site involved.

(c) After appropriate notice to interested persons, including the existing licensee, and
observance of such procedures as may be required by the Act or regulations or orders of
the Commission, the Commission will approve an application for the transfer of a license,
if the Commission determines:

(1) That the proposed transferee is qualified to be the holder of the license; and

(2) That transfer of the license is otherwise consistent with applicable provisions of
law, regulations, and orders issued by the Commission pursuant thereto.

§ 56.166 Creditor regulations.

(a) Pursuant to section 184 of the Act, the Commission consents, without ind ividual
application, to the creation of any mortgage, pledge, or other lien upon anysWQ...
cooled nuclear prototype or power plant not owned by the United States.-4iith is the&.
subject of a license or upon any leasehold or other interest in such

(1) That the rights of any creditor so secured may be exercisedonl in ,ompliance
with and subject to the same requirements and restrictions as would'-apply/,gtthe
licensee pursuant to the provisions of the license, theAtomc• Energy ct of
1954, as amended, and regulations issueLbythe-Commissi,\.pursuant to said
Act; and

(2) That no creditor so secured may take pos ession of the 'facility pursuant to the
provisions of this section prior to either th issuance,,9f a hcense from the
Commissin authorizing such possession or the transfer of the license.

(b) Any creditor so secured may apply for transfer of the license covering such facility by
filing an application for transfer of the license pursuant to § 56.165(b). The Commission
will act upon such application pursuant to § 56.165(c).

(c) Nothing contained in this regulation shall be deemed to affect the means of acquiring,
or the priority of, any tax lien or other lien provided by law.

(d) As used in this section: (1) License includes any license, construction permit, and any
early site permit under this part, which may be issued by the Commission with regard to a
facility;

(2) "Creditor" includes, without implied limitation, the trustee under any mortgage,
pledge or lien on a facility made to secure any creditor, any trustee or receiver of
the facility appointed by a court of competent jurisdiction in any action brought
for the benefit of any creditor secured by such mortgage, pledge or lien, any
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purchaser of such facility at the sale thereof upon foreclosure of such mortgage,
pledge, or lien or upon exercise of any power of sale contained therein, or any
assignee of any such purchaser.

(3) Facility includes but is not limited to, a site, which is the subject of an early site
permit under, and a reactor manufactured under a manufacturing license.

§ 56.167 Termination of license.

(a) For sodium cooled nuclear power reactor licensees--

(1) (i) When a licensee has determined to permanently cease operations the licensee
shall, within 30 days, submit a written certification to the NRC, consistent with
the requirements of § 56.4(b)(8);

(ii) Once fuel has been permanently removed from the reactor essel,
licensee shall submit a written certification to the NRC that meets the
requirements of § 56.4(b)(9) and;

(iii) For licensees whose licenses have been permanently mo1iie o allow
possession but not operation of the facility, before the effe ,hct date o this
rule, the certifications required in paragraphs (a)(l) (i-'.-(ii) -`ofts seIco
shall be deemed to have been submitted.

(2) Upon docketing of the certifications for permaneti t n operations and
permanent removal of fuel from the •ect4or vesse,, orwhen final legally
effective order to permanently cease o er-Aions has come nto effect, the 10 CFR
part 56 license no longer authorizes op rqa ion of the rea tor or emplacement or
retention of fuel into the reactor vessel.

(3) Decommissioning will be completed within 60 years of permanent cessation of
operations. Completion of decommissioning beyonid 60 years will be approved
by the Commission only when necessary to protect public health and safety.
Factors that will be considered by the Commission in evaluating an alternative
that provides for completion of decommissioning beyond 60 years of permanent
cessation of operations include unavailability of waste disposal capacity and
other site-specific factors affecting the licensee's capability to carry out
decommissioning, including presence of other sodium cooled nuclear prototypes
or power plants at the site.

(4) (i) Prior to or within 2 years following permanent cessation of operations, the
licensee shall submit a post-shutdown decommissioning activities report
(PSDAR) to the NRC, and a copy to the affected State(s). The report must
include a description of the planned decommissioning activities along with a
schedule for their accomplishment, an estimate of expected costs, and a
discussion that provides the reasons for concluding that the environmental
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impacts associated with site-specific decommissioning activities will be bounded
by appropriate previously issued environmental impact statements.

(ii) The NRC shall notice receipt of the PSDAR and make the PSDAR
available for public comment. The NRC shall also schedule a public
meeting in the vicinity of the licensee's facility upon receipt of the
PSDAR. The NRC shall publish a notice in the Federal Register and in a
forum, such as local newspapers, that is readily accessible to individuals in
the vicinity of the site, announcing the date, time and location of the
meeting, along with a brief description of the purpose of the meeting.

(5) Licensees shall not perform any major decommissioning activities, as defined in
§ 56.2, until 90 days after the NRC has received the licensee's PSDAR submittal
and until certifications of permanent cessation of operations and permanent
removal of fuel from the reactor vessel, as required under § 56.167(a 11), have
been submitted.

(6) Licensees shall not perform any decommissioning activities, as defined in 0
that--

(i) Foreclose release of the site for possible unrestricted use;

(ii) Result in significant environmental impacts not ppe ius'ly re ie ed; or

(iii) Result in there no longer being reastn bleas's1.i nce th t adequate funds
will be available for decommission g.

(7) In taking actions permitted under § 56.9--flowing submitt 1 of the PSDAR, the
licensee shall notify the NRC, in writing afitt dnd a copyj. the affected State(s),
before performing any decommissioning acti iv inc 6iisIstent with, or making
any significant schedule change from, those actijn's and schedules described in
the PSDAR, including changes that significantly increase the decommissioning
cost.

(8) (i) Decommissioning trust funds may be used by licensees if--

(A) The withdrawals are for expenses for legitimate decommissioning
activities consistent with the definition of decommissioning in § 56.2;

(B) The expenditure would not reduce the value of the decommissioning
trust below an amount necessary to place and maintain the reactor in a
safe storage condition if unforeseen conditions or expenses arise and;

(C) The withdrawals would not inhibit the ability of the licensee to complete
funding of any shortfalls in the decommissioning trust needed to ensure
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the availability of funds to ultimately release the site and terminate the
license.

(ii) Initially, 3 percent of the generic amount specified in § 56.185 may be
used for decommissioning planning. For licensees that have submitted the
certifications required under § 56.167(a)(1) and commencing 90 days after
the NRC has received the PSDAR, an additional 20 percent may be used.
A site-specific decommissioning cost estimate must be submitted to the
NRC prior to the licensee using any funding in excess of these amounts.

(iii) Within 2 years following permanent cessation of operations, if not already
submitted, the licensee shall submit a site-specific decommissioning cost
estimate.

(iv) For decommissioning activities that delay completion of decommi'
by including a period of storage or surveillance, the licensee shall
a means of adjusting cost estimates and associated funding levels
storage or surveillance period.

(9) All sodium cooled nuclear power reactor licensees must submit an appic
termination of license. The application for termination of 'iiený:
accompanied or preceded by a license termination plan to be sulmitted
approval.

(i) The license termination planmusttt the F
equivalent and must be submitted -!,Iast 2 yeairs S~fore tirninati1

XK or
of the

license date.

(A) A site characterization;

(B) Identification of remaining dismantlement activities;

(C) Plans for site remediation;

(D) Detailed plans for the final radiation survey;

(E) A description of the end use of the site, if restricted;

(F) An updated site-specific estimate of remaining decommissioning costs;

(G) A supplement to the environmental report, pursuant to § 51.53,
describing any new information or significant environmental change
associated with the licensee's proposed termination activities; and
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(H) Identification of parts, if any, of the facility or site that were released for
use before approval of the license termination plan.

(iii) The NRC shall notice receipt of the license termination plan and make the
license termination plan available for public comment. The NRC shall also
schedule a public meeting in the vicinity of the licensee's facility upon
receipt of the license termination plan. The NRC shall publish a notice in
the Federal Register and in a forum, such as local newspapers, which is
readily accessible to individuals in the vicinity of the site, announcing the
date, time and location of the meeting, along with a brief description of the
purpose of the meeting.

(10) If the license termination plan demonstrates that the remainder of
decommissioning activities will be performed in accordance with the regulations
in this chapter, will not be inimical to the common defense and securi or to tier
health and safety of the public, and will not have a significant eff&Ct ton'-'he
quality of the environment and after notice to interested persons, the Comimssilon
shall approve the plan, by license amendment, subject to such condit 'nd\
limitations as it deems appropriate and necessary and authorize impflementationi
of the license termination plan."N

(11) The Commission shall terminate the license if it determines~li'at
(i) The remaining dismantlement has beel<p4fre $ývccr the

(i) bee~perf ormedv*n accorda~nc`_e~w h
approved license termination plan, anffý

(ii) The final radiation survey and- associated documentationi, including an
assessment of dose contrlbution'associated with, p~arts released for use
before approval of the license termination plan, demonstrate that the
facility and site have met the criteria f6i'fdbcommissioning in 10 CFR part
20, subpart E.

(b) For non-power reactor licensees--

(1) A licensee that permanently ceases operations must make application for license
termination within 2 years following permanent cessation of operations, and in
no case later than 1 year prior to expiration of the operating license. Each
application for termination of a license must be accompanied or preceded by a
proposed decommissioning plan. The contents of the decommissioning plan are
specified in paragraph (b)(4) of this section.

(2) For decommissioning plans in which the major dismantlement activities are
delayed by first placing the facility in storage, planning for these delayed
activities may be less detailed. Updated detailed plans must be submitted and
approved prior to the start of these activities.
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(3) For decommissioning plans that delay completion of decommissioning by
including a period of storage or surveillance, the licensee shall provide that--

(i) Funds needed to complete decommissioning be placed into an account
segregated from the licensee's assets and outside the licensee's
administrative control during the storage or surveillance period, or a surety
method or fund statement of intent be maintained in accordance with the
criteria of § 56.185(e); and

(ii) Means be included for adjusting cost estimates and associated funding
levels over the storage or surveillance period.

(4) The proposed decommissioning plan must include--

(i) The choice of the alternative for decommissioning with a descripto
activities involved. An alternative is acceptable if it proIi esS, ror
completion of decommissioning without significant delay. Considert ion
will be given to an alternative, which provides for delayed complf'"ti f
decommissioning only when necessary to protect the public h-ialth and
safety. Factors to be considered in evaluating an altedniRie,--which
provides for delayed completion of decommisliomng//inclhude
unavailability of waste disposal capacity and other.te sp cf ic factors
affecting the licensee's capability to carry out decot lSSWOnlg, inicluding
the presence of other sodium cooled nuclear- awoer,, ts itet

(ii) A description of the controls an.",u its on procedures 'adequipment to
protect occupational and publichelith and safety;

(iii) A description of the planned final radia on survey4

(iv) An updated cost estimate for the chosen a'teflive for decommissioning,
comparison of that estimate with present funds set aside for
decommissioning, and plan for assuring the availability of adequate funds
for completion of decommissioning; and

(v) A description of technical specifications, quality assurance provisions and
physical security plan provisions in place during decommissioning.

(5) If the decommissioning plan demonstrates that the decommissioning will be
performed in accordance with the regulations in this chapter and will not be
inimical to the common defense and security or to the health and safety of the
public, and after notice to interested persons, the Commission will approve, by
amendment, the plan subject to such conditions and limitations as it deems
appropriate and necessary. The approved decommissioning plan will be a
supplement to the Safety Analysis report or equivalent.
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(6) The Commission will terminate the license if it determines that--

(i) The decommissioning has been performed in accordance with the
approved decommissioning plan, and

(ii) The terminal radiation survey and associated documentation demonstrate
that the facility and site are suitable for release in accordance with the
criteria for decommissioning in 10 CFR part 20, subpart E.

(c) For a facility that has permanently ceased operation before the expiration of its
license, the collection period for any shortfall of funds will be determined, upon
application by the licensee, on a case-by-case basis taking into account the specific
financial situation of each licensee.

§ 56.168 Release of part of a sodium cooled power reactor plant or prototype. for
unrestricted use.

(a) Prior written NRC approval is required to release part of a sodium cooled"'- cle r
power plant or prototype for unrestricted use at any time before receiving/approval of\a
license termination plan. Section 56.185 specifies recordkeeping requiremeltfs sbiated
with partial release. Sodium cooled nuclear power reactor licenseesýseekis g -\C
approval shall--

(1) Evaluate the effect of releasing the property to ensure tha

(i) The dose to individual members/o6fthe public does notexceed the limits
and standards of 10 CFR Part 20, Subpart D;

(ii) There is no reduction in the effectiVeness of emergency planning or
physical security;

(iii) Effluent releases remain within license conditions;

(iv) The environmental monitoring program and offsite dose calculation
manual are revised to account for the changes;

(v) The siting criteria of 10 CFR Part 100 continue to be met; and

(vi) All other applicable statutory and regulatory requirements continue to be
met.

(2) Perform a historical site assessment of the part of the sodium cooled nuclear
power plant or prototype to be released; and

(3) Perform surveys adequate to demonstrate compliance with the radiological
criteria for unrestricted use specified in 10 CFR 20.1402 for impacted areas.
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(b) For release of non-impacted areas, the licensee may submit a written request for NRC
approval of the release if a license amendment is not otherwise required. The request
submittal must include--

(1) The results of the evaluations performed in accordance with paragraphs (a)(1)
and (a)(2) of this section;

'(2) A description of the part of the sodium cooled nuclear power plant or prototype
to be released;

(3) The schedule for release of the property;

(4) The results of the evaluations performed in accordance with § 56.93; and

(5) A discussion that provides the reasons for concluding that the environm al
impacts associated with the licensee's proposed release of the property,",\ i b
bounded by appropriate previously issued environmental impact statementsg.'•'•

(c) After receiving an approval request from the licensee for the rela e of a •non-
impacted area, the NRC shall--

(1) Determine whether the licensee has adequately evaluated h effectof rel asing
the property as required by paragraph (a)(1) of thi o

(2) Determine whether the licensee's class fication of any eleas, areas as non-
impacted is adequately justified; and

(3) Upon determining that the licensee's submitIi is adequate, nform the licensee in
writing that the release is approved.

(d) For release of impacted areas, the licensee shall submit an application for amendment
of its license for the release of the property. The application must include--

(1) The information specified in paragraphs (b)(1) through (b)(3) of this section;

(2) The methods used for and results obtained from the radiation surveys required to
demonstrate compliance with the radiological criteria for unrestricted use
specified in 10 CFR 20.1402; and

(3) A supplement to the environmental report, under § 51.53, describing any new
information or significant environmental change associated with the licensee's
proposed release of the property.

(e) After receiving a license amendment application from the licensee for the release of
an impacted area, the NRC shall--
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(1) Determine whether the licensee has adequately evaluated the effect of releasing
the property as required by paragraph (a)(1) of this section;

(2) Determine whether the licensee's classification of any release areas as non-
impacted is adequately justified;

(3) Determine whether the licensee's radiation survey for an impacted area is
adequate; and

(4) Upon determining that the licensee's submittal is adequate, approve the licensee's
amendment application.

(f) The NRC shall notice receipt of the release approval request or license amendnmIt
application and make the approval request or license amendment application avaefor
public comment. Before acting on an approval request or license amendment app)cation N
submitted in accordance with this section, the NRC shall conduct a public meetinigiithe
vicinity of the licensee's sodium cooled nuclear power plant or prototype for the p u"Lpse
of obtaining public comments on the proposed release of part of the so •-m(oo•
nuclear power plant or prototype. The NRC shall publish a document"'11 Federal
Register and in a forum, such as local newspapers, which is readil s
individuals in the vicinity of the site, announcing the date, time,1nd1cdouI ' ofthele
meeting, along with a brief description of the purpose of the meetlrTg•

§ 56.169 Application for amendment of license;c6srction permit, or early site
permit.

Whenever a holder of a license, including a c~i Wuction permi operating license, an
early site permit, combined' license, or manufaftIi1ing license desires to amend the
license or permit, application for an amendment mus4ith the Commission, as
specified in §§ 56.4, as applicable, fully describing the 'ii desired, and following as
far as applicable, the form prescribed for original applicatiols/.

§ 56.170 Notice for public comment; State consultation.

The Commission will use the following procedures for an application requesting an
amendment to an operating license for a prototype facility licensed under § 56.73(a) or a
combined license for a sodium cooled nuclear power plant licensed under § 56.149,
except for amendments subject to hearings governed by 10 CFR part 2, subpart L. For
amendments subject to 10 CFR part 2, subpart L, the following procedures will apply
only to the extent specifically referenced in § 2.309(b) of this chapter, except that notice
of opportunity for hearing must be published in the Federal Register at least 30 days
before the requested amendment is issued by the Commission:

(a) Notice for public comment.
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(1) At the time a licensee requests an amendment, it must provide to the
Commission, in accordance with the distribution requirements specified in §
56.4, its analysis about the issue of no significant hazards consideration using the
standards in § 56.171.

(2) (i) The Commission may publish in the Federal Register under § 2.105 an
individual notice of proposed action for an amendment for which it makes a
proposed determination that no significant hazards consideration is involved, or,
at least once every 30 days, publish a periodic Federal Register notice of
proposed actions which identifies each amendment issued and each amendment
proposed to be issued since the last such periodic notice, or it may publish both
such notices.

(i) For each amendment proposed to be issued, the notice will (A) contain/the

staffs proposed determination, under the standards in § 561.•Y, B)M;
provide a brief description of the amendment and of the facility\inv,,e•>i,,
(C) solicit public comments on the proposed determination, "nd(D)
provide for a 30-day comment period. -

(ii) The comment period will begin on the day after the date o f14 !bubaition
of the first notice, and, normally, the amendment will not be gra nt " il
after this comment period expires.

(3) The Commission may inform the public aboutthe fna-l disposit of an
amendment request for which it has madia-pr~o osed de 'ermination of no

significant hazards consideration eithe•', b issuing an in iv idual notice of
issuance under § 2.106 of this chaptere..or by publishing such'. notice in its"•.W.
periodic system of Federal Register notices. n either event, it will not make and
will not publish a final determination oŽ\n6\significant :hbazards consideration,
unless it receives a request for a hearing on thIdt:mendfi~ent request.

(4) Where the Commission makes a final determination that no significant hazards
consideration is involved and that the amendment should be issued, the
amendment will be effective on issuance, even if adverse public comments have
been received and even if an interested person meeting the provisions for
intervention called for in § 2.309 of this chapter has filed a request for a hearing.
The Commission need hold any required hearing only after it issues an
amendment, unless it determines that a significant hazards consideration is
involved, in which case the Commission will provide an opportunity for a prior
hearing.

(5) Where the Commission finds that an emergency situation exists, in that failure to
act in a timely way would result in shutdown of a sodium cooled nuclear
prototype or power plant, or in prevention of either resumption of operation or of
increase in power output up to the plant's licensed power level, it may issue a
license amendment involving no significant hazards consideration without prior
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notice and opportunity for a hearing or for public comment. In such a situation,
the Commission will not publish a notice of proposed determination on no
significant hazards consideration, but will publish a notice of issuance under §
2.106 of this chapter, providing for opportunity for a hearing and for public
comment after issuance. The Commission expects its licensees to apply for
license amendments in timely fashion. It will decline to dispense with notice and
comment on the determination of no significant hazards consideration if it
determines that the licensee has abused the emergency provision by failing to
make timely application for the amendment and thus itself creating the
emergency. Whenever an emergency situation exists, a licensee requesting an
amendment must explain why this emergency situation occurred and why it
could not avoid this situation, and the Commission will assess the licensee's
reasons for failing to file an application sufficiently in advance of that event.

(6) Where the Commission finds that exigent circumstances exist, in that ese
and the Commission must act quickly and that time does not permit the
Commission to publish a Federal Register notice allowing 30 days fol, pior
public comment, and it also determines that the amendment involves) no
significant hazards considerations, it:

(iii) (A) Will either issue a Federal Register notice providing notice of an
opportunity for hearing and allowing at leas to week frm the'
date of the notice for prior public comment; or

(B) Will use local media to provide tesobl ( oice to the public in
the area surrounding ýa icensee's tfcihit 'f the licensee's
amendment and of its ýr osed deterni 1Lion s described in
paragraph (a)(2) of this sectIon, consulting WIth the licensee on the
proposed media release and 'on the geographical area of its
coverage;

(C) Will provide for a reasonable opp`ortunity for the public to
comment, using its best efforts to make available to the public
whatever means of communication it can for the public to respond
quickly, and, in the case of telephone comments, have these
comments recorded or transcribed, as necessary and appropriate;

(iv) When it has issued a local media release, may inform the licensee of the
public's comments, as necessary and appropriate;

(v) Will publish a notice of issuance under § 2.106;

(vi) Will provide a hearing after issuance, if one has been requested by a
person who satisfies the provisions for intervention specified in § 2.309 of
this chapter;
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(vii) Will require the licensee to explain the exigency and why the licensee
cannot avoid it, and use its normal public notice and comment procedures
in paragraph (a)(2) of this section if it determines that the licensee has
failed to use its best efforts to make a timely application for the
amendment in order to create the exigency and to take advantage of this
procedure.

(7) Where the Commission finds that significant hazards considerations are
involved, it will issue a Federal Register notice providing an opportunity for a
prior hearing even in an emergency situation, unless it finds an imminent danger
to the health or safety of the public, in which case it will issue an appropriate
order or rule under 10 CFR part 2.

(b) State consultation.

(1) At the time a licensee requests an amendment, it must notify the State i.<,ns •iich

its facility is located of its request by providing that State with a cop of 'its
application and its reasoned analysis about no significant hazards consiaertians
and indicate on the application that it has done so. (The Commission-will make
available to the licensee the name of the appropriate State officlad f dsiignated to
receive such amendments.)

(2) The Commission will advise the State of its proposed/determinatiofnabout no
significant hazards consideration normally by,-seding ita, copy of'thgI2ederal
Register notice. -

(3) The Commission will make availablet officildesignated to consult
with it about its proposed determination "the names of the Project Manager or
other NRC personnel it designated to consult,,ith the4State. The Commission
will consider any comments of that State offical. fIfktoes not hear from the
State in a timely manner, it will consider tha~tJh$ /State has no interest in its
determination; nonetheless, to ensure that the Stat6 is aware of the application,
before it issues the amendment, it will make a good faith effort to telephone that
official. (Inability to consult with a responsible State official following good faith
attempts will not prevent the Commission from making effective a license
amendment involving no significant hazards consideration.)

(4) The Commission will make a good faith attempt to consult with the State before
it issues a license amendment involving no significant hazards consideration. If,
however, it does not have time to use its normal consultation procedures because
of an emergency situation, it will attempt to telephone the appropriate State
official. (Inability to consult with a responsible State official following good faith
attempts will not prevent the Commission from making effective a license
amendment involving no significant hazards consideration, if the Commission
deems it necessary in an emergency situation.)
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(5) After the Commission issues the requested amendment, it will send, a copy of its
determination to the State.

(c) Caveats about State consultation.

(1) The State consultation procedures in paragraph (b) of this section do not give the
State a right:

(i) To veto the Commission's proposed or final determination;

(ii) To a hearing on the determination before the amendment becomes
effective; or

(iii) To insist upon a postponement of the determination or upon issuan e,"of
the amendment.

(2) These procedures do not alter present provisions of law that reserve f the
Commission exclusive responsibility for setting and enforcing radiologich 't,
and safety requirements for sodium cooled nuclear prototypes and p1 OVplants

§ 56.171 Issuance of amendment.

(a) In determining whether an amendment to a license, constructih$ermit, QE early site
permit will be issued to the applicant, the Commission wVillbe guid by the
considerations which govern the issuance of constructlon-.-premts oy\Qerating licenses
for sodium cooled nuclear prototype facilities'feObined 'I ses for sodium cooled
nuclear power plants, or early site permits•0o either to tn extent applicable and
appropriate. If the application involves the material alteration of halicensed sodium cooled
nuclear prototype facility or power plant, a construction permit xwill be issued before the
issuance of the amendment to the license, provided"'iiowev~r'/that if the application
involves a material alteration to a sodium cooled nuclear 'Oower reactor manufactured
before its installation at a site, or a combined license beforethe date that the Commission
makes the finding under § 56.160(g) of this chapter, no application for a construction
permit is required. If the amendment involves a significant hazards consideration, the
Commission will give notice of its proposed action:

(1) Under § 2.105 of this chapter before acting thereon; and

(2) As soon as practicable after the application has been docketed.

(b) The Commission will be particularly sensitive to a license amendment request that
involves irreversible consequences (such as one that permits a significant increase in the
amount of effluents or radiation emitted by a sodium cooled nuclear prototype or power
plant).
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(c) The Commission may make a final determination, under the procedures in § 56.170,
that a proposed amendment to an operating license for a sodium cooled nuclear prototype
facility licensed under § 56.73(a) or a combined license for a sodium cooled nuclear
power plant licensed under § 56.149, involves no significant hazards consideration, if
operation of the facility in accordance with the proposed amendment would not:

(1) Involve a significant increase in the probability or consequences of an accident
previously evaluated; or

(2) Create the possibility of a new or different kind of accident from any accident
previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

§ 56.172 Revocation, suspension, modification of licenses, permits, and approya'I'ls fot1
cause.

A license, permit, or standard design approval under part 56 may be revoked, SUs
or modified, in whole or in part, for any material false statement in the applicaion or i
the supplemental or other statement of fact required of the applicant/ or because of
conditions revealed by the application or statement of fact of any report- record
inspection, or other means which would warrant the Commissionlo t ]e.sr11to gr an
license, permit, or approval on an original application (other ,those relating"to §- §
56.88, 56.150(a), and 56.150(b)); or for failure to manufacture ai r tor, or\•&_asu orp, , "lcne prvdd
operate a facility in accordance with the terms of,`tý)de prmit or ense, provided,
however, that failure to make timely completioivof the proposed, Lo;ntruction of the
sodium cooled nuclear prototype facility oilteration of a sodium "ooled nuclear
prototype or power plant under a construction p riit or a combine4(jlicense, respectively,
shall be governed by the provisions of § 56.25(bh.or for violation of, or failure to
observe, any of the terms and provisions of the act, recgietionsInse, permit, approval,
or order of the Commission.

§ 56.173 Retaking possession of special nuclear material.

Upon revocation of a license, the Commission may immediately cause the retaking of
possession of all special nuclear material held by the licensee.

§ 56.174 Commission order for operation after revocation.

Whenever the Commission finds that the public convenience and necessity, or the
Department finds that the production program of the Department requires continued
operation of a sodium cooled nuclear prototype or power plant, the license for which has
been revoked, the Commission may, after consultation with the appropriate federal or
state regulatory agency having jurisdiction, order that possession be taken of such facility
and that it be operated for a period of time as, in the judgment of the Commission, the
public convenience and necessity or the production program of the Department may
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require, or until a license for operation of the facility shall become effective. Just
compensation shall be paid for the use of the facility.

§ 56.175 Suspension and operation in war or national emergency.

(a) Whenever Congress declares that a state of war or national emergency exists, the
Commission, if it finds it necessary to the common defense and security, may,

(1) Suspend any license it has issued.

(2) Cause the recapture of special nuclear material.

(3) Order the operation of any licensed facility.

(4) Order entry into any plant or facility in order to recapture special nuclear/materia:.
or to operate the facility.

(b) Just compensation shall be paid for any damages caused by recapture of sei'al
nuclear material or by operation of any facility, pursuant to this section.

§ 56.176 Backfitting.

(a)(1) Backfitting is defined as the modification of or additio)A\ system, tructures,
components, or design of a facility; or the design approval-or manuflacturing icens for a
facility; or the procedures or organization required to-design, consruct or operate a
facility; any of which may result from a new or/am.ended prov iSbn ithe,.Commission s
regulations or the imposition of a regulatory sfaff\position interpreting the Commission s.. .. N - . \. %,•.
regulations that is either new or different from a previously applicable staff position after:

(i) The date of issuance of the construc"ti on, t for a sodium cooled
nuclear prototype facility or facilities;

(ii) The date of issuance of the operating license for a sodium cooled nuclear
prototype facility or facilities;

(iii) The date of issuance of the design approval for a sodium cooled nuclear
power plant under subpart F;

(iv) The date of issuance of a manufacturing license for a sodium cooled
nuclear power plant under subpart G;

(v) The date of issuance of a combined license for a sodium cooled nuclear
power plant under subpart H, provided that if the combined license
references an early site permit, the provisions in § 56.31 of this chapter
apply with respect to the site characteristics, design parameters, and terms
and conditions specified in the early site permit. If the combined license
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references a standard design certification rule under subpart E, the
provisions in § 56.115 of this chapter apply with respect to the design
matters resolved in the standard design certification rule, provided
however, that if any specific backfitting limitations are included in a
referenced design certification rule, those limitations shall govern. If the
combined license references a standard design approval under subpart F,
the provisions in § 56.124 of this chapter apply with respect to the design
matters resolved in the standard design approval. If the combined license
uses a reactor manufactured under a manufacturing license under subpart
G, the provisions of § 56.136 of this chapter apply with respect to matters
resolved in the manufacturing license proceeding.

(2) Except as provided in paragraph (a)(4) of this section, the Commission shall
require a systematic and documented analysis pursuant to paragraph (c) oft •is/
section for backfits, which it seeks to impose.

(3) Except as provided in paragraph (a)(4) of this section, the Commissio all
require the backfitting of a facility only when it determines, based on the ianal Is
described in paragraph (c) of this section, that there is a substantialii• c ease
the overall protection of the public health and safety or the commnr de a
security to be derived from the backfit and that the direct and ndirei5's of
implementation for that facility are justified in view of this ii eased protect nI.

(4) The provisions of paragraphs (a)(2) and (a)(3 this Cti are ipicable
and, therefore, backfit analysis is not reql~dii'nhe stanqdairds in paragraph
(a)(3) of this section do not apply wher hffe Commissionor s appropriate,
finds and declares, with appropriated documented evua tion" or its finding,
either:

(i) That a modification is necessary to bri:iig aclity into compliance with a
license or the rules or orders of the Commnissionor into conformance with
written commitments by the licensee; or

(ii) That regulatory action is necessary to ensure that the facility provides
adequate protection to the health and safety of the public and is in accord
with the common defense and security; or

(iii) That the regulatory action involves defining or redefining what level of
protection to the public health and safety or common defense and security
should be regarded as adequate.

(5) The Commission shall always require the backfitting of a facility if it determines
that such regulatory action is necessary to ensure that the facility provides
adequate protection to the health and safety of the public and is in accord with
the common defense and security
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(6) The documented evaluation required by paragraph (a)(4) of this section shall
include a statement of the objectives of and reasons for the modification and the
basis for invoking the exception. If immediately effective regulatory action is
required, then the documented evaluation may follow rather than precede the
regulatory action.

(7) If there are two or more ways to achieve compliance with a license or the rules or
orders of the Commission, or with written licensee commitments, or there are
two or more ways to reach a level of protection which is adequate, then
ordinarily the applicant or licensee is free to choose the way which best suits its
purposes. However, should it be necessary or appropriate for the Commission to
prescribe a specific way to comply with its requirements or to achieve adequate
protection, then cost may be a factor in selecting the way, provided that the
objective of compliance or adequate protection is met.

(b) In reaching the determination required by paragraph (a)(3) of this seciontA
Commission will consider how the backfit should be scheduled in light of other 'ngoing
regulatory activities at the facility and, in addition, will consider information a ailab e
concerning any of the following factors as may be appropriate and any otherf omat ll
relevant and material to the proposed backfit:

(1) Statement of the specific objectives that the proposed kfi is
achieve;

(2) General description of the activity that woul bce re IA the licensee or
applicant in order to complete the backfit;

(3) Potential change in the risk to the publi from the accidental off-site release of

radioactive material;

(4) Potential impact on radiological exposure of factII ipiployees;

(5) Installation and continuing costs associated with the backfit, including the cost of
facility downtime or the cost of construction delay;

(6) The potential safety impact of changes in plant or operational complexity,
including the relationship to proposed and existing regulatory requirements;

(7) The estimated resource burden on the NRC associated with the proposed backfit
and the availability of such resources;

(8) The potential impact of differences in facility type, design or age on the
relevancy and practicality of the proposed backfit;

(9) Whether the proposed backfit is interim or final and, if interim, the justification
for imposing the proposed backfit on an interim basis.
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(c) No licensing action will be withheld during the pendency of backfit analyses required
by the Commission's rules.

(d) The Executive Director for Operations shall be responsible for implementation of this
section, and all analyses required by this section shall be approved by the Executive
Director for Operations or his designee.
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Subpart J - Enforcement

§ 56.177 Violations.

(a) The Commission may obtain an injunction or other court order to prevent a violation
of the provisions of--

(1) The Atomic Energy Act of 1954, as amended;

(2) Title II of the Energy Reorganization Act of 1974, as amended; or

(3) A regulation or order issued pursuant to those Acts.

(b) The Commission may obtain a court order for the payment of a civil penalty i mp e
under Section 234 of the Atomic Energy Act:

(1) For violations of--

(i) Sections 53, 57, 62, 63, 81, 82, 101, 103, 104, 107, or 109 Yf-h1e Atom
Energy Act of 1954, as amended;

(ii) Section 206 of the Energy Reorganization Act;

(iii) Any rule, regulation, or order issued pursuanto t e ections speified in
paragraph (b)(1)(i) of this section;A

(iv) Any term, condition, or 1lt ation of any hlcense issued under the
sections specified in paragraph ,b]'(,1.)(i) of this section.

(2) For any violation for which a license may be revoked ,under section 186 of the
Atomic Energy Act of 1954, as amended.

§ 56.178 Criminal penalties.

(a) Section 223 of the Atomic Energy Act of 1954, as amended, provides for criminal
sanctions for willful violation of, attempted violation of, or conspiracy to violate, any
regulation issued under sections 161b, 161i, or 161o of the Act. For purposes of section
223, all the regulations in part 56 are issued under one or more of sections 161b, 161i, or
161o, except for the sections listed in paragraph (b) of this section.

(b) The regulations in 10 CFR Part 56 that are not issued under sections 161b, 161i, or
161o for the purposes of section 223 are as follows: §§ 56.1, 56.2, 56.3, 56.4, 56.6, 56.7,
56.9, 56.10, 56.11, 56.12, 56.13, 56.14, 56.17, 56.18, 56.19, 56.20, 56.21, 56.22, 56.23,
56.24, 56.31, 56.33, 56.34, 56.36, 56.37, 56.38, 56.39, 56.40, 56.41, 56.44, 56.46, 56.47,
56.48, 56.50, 56.51, 56.52, 56.64, 56.65, 56.73, 56.74, 56.87, 56.88, 56.89, 56.101,
56.102, 56.103, 56.105, 56.106, 56.107, 56.108, 56.109, 56.110, 56.111, 56.112, 56.113,
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56.114, 56.142, 56.143, 56.144, 56.145, 56.146, 56.147, 56.149, 56.150, 56.151, 56.152,
56.153, 56.154, 56.156, 56.157, 56.160, 56.166, 56.169, 56.170, 56.171, 56.172, 56.173,
56.174, 56.175, 56.176, 56.177, 56.178.

§ 56.179 Training and qualification of sodium cooled nuclear prototype or power
plant personnel.

(a) Applicability. The requirements of this section apply to each applicant for and each
holder of an operating license for a sodium cooled nuclear prototype or of a combined
license for a sodium cooled nuclear power plant of the type specified in § 56.73(a) or §
56.149, respectively,.

(b) Requirements.

(1) (i) Each sodium cooled nuclear prototype operating license applican(by .2•
months prior to fuel load, and each holder of an operating license shall~establph,"
implement, and maintain a training program that meets the requirements of
paragraphs (b)(2) and (b)(3) of this section.

(ii) Each holder of a combined license for a sodium cooled. power
plant shall establish, implement, and maintain the trainilni pro/: anm\tha
meets the requirements of paragraphs (b)(2) and i '/thisectionm as
described in the final safety analysis report no later~than 18 n týOIiseore
the scheduled date for initial loading of fuel)

(2) The training program must be derivedf a y sn al4proach~o training as

defined in 10 CFR 55.4, and must provide for the trainin. and qualification of the
following categories of sodium cooled\nI1ar power plant personnel:

(i) Non-licensed operator.
(ii) Shift supervisor.

(iii) Shift technical advisor.
(iv) Instrument and control technician.
(v) Electrical maintenance personnel.

(vi) Mechanical maintenance personnel.
(vii) Radiological protection technician.

(viii) Chemistry technician.
(ix) Engineering support personnel.

B-306



(3) The training program must incorporate the instructional requirements necessary
to provide qualified personnel to operate and maintain the facility in a safe
manner in all modes of operation. The training program must be developed to be
in compliance with the facility license, including all technical specifications and
applicable regulations. The training program must be periodically evaluated and
revised as appropriate to reflect industry experience as well as changes to the
facility, procedures, regulations, and quality assurance requirements. The training
program must be periodically reviewed by licensee management for
effectiveness. Sufficient records must be maintained by the licensee to maintain
program integrity and kept available for NRC inspection to verify the adequacy
of the program.
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Subpart K - Inspections, Records, Reports, Notifications

§ 56.180 Inspections.

(a) Each applicant for or holder of a operating license for a sodium cooled nuclear
prototype, combined or manufacturing license for a sodium cooled nuclear power plant,
including a construction permit or an early site permit, shall permit inspection, by duly
authorized representatives of the Commission, of his records, premises, activities, and of
licensed materials in possession or use, related to the license or construction permit or
early site permit as may be necessary to effectuate the purposes of the Act, as amended,
including Section 105 of the Act, and the Energy Reorganization Act of 1974, as
amended.

(b)(1) Each licensee and each holder of a construction permit for a sodium cooled nuci'ear
prototype facility shall, upon request by the Director, Office of NuclearK >ea'ct;or.
Regulation or Director, Office of New Reactors, as appropriate, provide rent-freeoffiee
space for the exclusive use of the Commission inspection personnel. Heat air
conditioning, light, electrical outlets, and janitorial services shall be furnished b9.,xeach
licensee and each holder of a construction permit. The office shall be conveliiint to and
have full access to the facility and shall provide the inspector both visuaan: acoustic
privacy.

(2) For a site with a single sodium cooled nuclear powe<imodule, a ineby
§ 56.2, licensed under this part, or a facility issued-a manu facturing license inder
this part, the space provided shall be adequateKýto-accommodate a full-time
inspector, a part-time secretary and/tfansent NRC, personnelkand will be
generally commensurate with other office facilities at he site. A space of 125
square feet either within the site's office complex or in an office trailer or other
onsite space is suggested as a guide. For sites containing/miultiple sodium cooled
power modules, additional space may be requested td" accommodate additional
full-time inspector(s). The office space that is provided shall be subject to the
approval of the Director, Office of New Reactors, or the Director, Office of
Nuclear Reactor Regulation. All furniture, supplies and communication
equipment will be furnished by the Commission.

(3) The operating licensee or construction permit holder of a sodium cooled nuclear
prototype facility, or the combined or manufacturing licensee of a sodium cooled
nuclear power plant shall afford any NRC resident inspector assigned to that site,
or other NRC inspectors identified by the Regional Administrator as likely to
inspect the facility, immediate unfettered access, equivalent to access provided
regular plant employees, following proper identification and compliance with
applicable access control measures for security, radiological protection and
personal safety.

(4) The operating licensee or construction permit holder of a sodium cooled nuclear
prototype facility, or the combined or manufacturing licensee of a sodium cooled
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nuclear power plant shall ensure that the arrival and presence of an NRC
inspector, who has been properly authorized facility access as described in
paragraph (b)(3) of this section, is not announced or otherwise communicated by
its employees or contractors to other persons at the facility unless specifically
requested by the NRC inspector.

§ 56.181 Maintenance of records, making of reports.

(a) Each operating licensee or construction permit holder of a sodium cooled nuclear
prototype facility, or the combined or manufacturing licensee of a sodium cooled nuclear
power plant early site permit, or early site permit holder of either facility shall maintain
all records and make all reports, in connection with the activity, as may be required by
the conditions of the license or permit or by the regulations, and orders of the
Commission in effectuating the purposes of the Act, including Section 105 of thekct
and the Energy Reorganization Act of 1974, as amended. Reports must be sub~iiittc&,111
accordance with § 56.4 as applicable.

(b) With respect to any sodium cooled nuclear prototype or power plant o t
described in § 56.73(a) or 56.149, respectively, each operating licensee and-1der of6!\

construction permit for a sodium cooled nuclear prototype facility, andah rcombined~
licensee of a sodium cooled nuclear power plant shall submit its annual financi"l"c4, ýI
including the certified financial statements, to the Commission, as`speclficd: ' i§'
upon issuance of the report. However, licensees and holders of awehostructiolh
submit a Form 10-Q with the Securities and Exchange Commiiiss".1'oor a Forii \\,It the
Federal Energy Regulatory Commission, need notiýýuit the aniiuaff Inancial report or
the certified financial statement under this paragrI-hI,

(c) Records that are required by the regulationi'is\i` (his part, by hcinse condition, or by
technical specifications must be retained for the ,,enrod specified by the appropriate
regulation, license condition, or technical specificat .-I. If ietention period is not
otherwise specified, these records must be retained until-\,th&ommission terminates the
facility license or, in the case of an early site permit, until theý permit expires.

(d)(1) Records which must be maintained under this part may be the original or a
reproduced copy or microform if the reproduced copy or microform is duly authenticated
by authorized personnel and the microform is capable of producing a clear and legible
copy after storage for the period specified by Commission regulations. The record may
also be stored in electronic media with the capability of producing legible, accurate, and
complete records during the required retention period. Records such as letters, drawings,
and specifications, must include all pertinent information such as stamps, initials, and
signatures. The licensee shall maintain adequate safeguards against tampering with, and
loss of records.

(2) If there is a conflict between the Commission's regulations in this part, license
condition, or technical specification, or other written Commission approval or
authorization pertaining to the retention period for the same type of record, the
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retention period specified in the regulations in this part for such records shall
apply unless the Commission, pursuant to § 56.10 of this part, has granted a
specific exemption from the record retention requirements specified in the
regulations in this part.

(e) Each person licensed to operate a sodium cooled nuclear prototype under the
provisions of § 56.73, and each applicant for a sodium cooled nuclear power plant
combined license under § 56.149, shall update periodically, as provided in paragraphs (e)
(3) and (4) of this section, the final safety analysis report (FSAR) originally submitted as
part of the application for the license, to assure that the information included in the report
contains the latest information developed. This submittal shall contain all the changes
necessary to reflect information and analyses submitted to the Commission by the
applicant or licensee or prepared by the applicant or licensee pursuant to Commission
requirement since the submittal of the original FSAR, or as appropriate, the last updae'to
the FSAR under this section. The submittal shall include the effects' of all changes made,
in the facility or procedures as described in the FSAR; all safety analyses and eatilansti"
perfdrmed by the applicant or licensee either in support of approved license amed ments
or in support of conclusions that changes did not require a license amendmetie in
accordance with § 56.93(c)(2) or, in the case of a license that referencescertified'
design, in accordance with § 56.158(c) of this chapter; and all analys of safety\
issues performed by or on behalf of the applicant or licensee at Commissio r sU The
updated information shall be appropriately located within the update fottfl •FSAR-

(1) The licensee shall submit revisions containing- updatd iLinfot
Commission, as specified in § 56.4, 9-"r~ep~laem tp'ge basis that is
accompanied by a list, which identifies t'fie; urrent pag of th PSAR following
page replacement.

(2) The submittal shall include:

(ii) a certification by a duly authorized officeriof the licensee that either the
information accurately presents changes made since the previous
submittal, necessary to reflect information and analyses submitted to the
Commission or prepared pursuant to Commission requirement, or that no
such changes were made; and

(iii) an identification of changes made under the provisions of § 56.93 but not
previously submitted to the Commission.

(3) (i) A revision of the original FSAR containing those original pages that are still
applicable plus new replacement pages shall be filed within 24 months of the
date of issuance of the operating license, and shall bring the FSAR up to date as
of a maximum of 6 months prior to the date of filing the revision.

Effects of changes includes appropriate revisions of descriptions in the FSAR such that the FSAR (as updated) is
complete and accurate.
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(ii) Not less than 15 days before § 56.181(e) becomes effective, the Director
of the Office of Nuclear Reactor Regulation shall notify by letter the
licensees of those sodium cooled nuclear prototypes and power plants
initially subject to the NRC's systematic evaluation program that they need
not comply with the provisions of this section while the program is being
conducted at their plant. The Director of the Office of Nuclear Reactor
Regulation will notify by letter the licensee of each sodium cooled nuclear
prototype or power plant being evaluated when the systematic evaluation
program has been completed. Within 24 months after receipt of this
notification, the licensee shall file a complete FSAR, which is up to date
as of a maximum of 6 months prior to the date of filing the revision.

(iii) During the period from the docketing of an application for a combined
license under subpart H until the Commission makes the finding d,'
56.160(g), the update to the FSAR must be submitted annually.

(4) Subsequent revisions must be filed annually or 6 months after each refucling
outage provided the interval between successive updates does not exýcd. -24,
months. The revisions must reflect all changes up to a maximum of6nonthlsI
prior to the date of filling. For sodium cooled nuclear prototypes, fr powerplats-
that have submitted the certifications required by § 56.167(6l)() ssequ nt
revisions must be filed every 24 months.

(5) Each replacement page shall include both c hange \ iicato f, thfi area
changed, e.g., a bold line vertically drawndih We in andjp t to the portion
actually changed, and a page change ide tification(&e of change or change
number or both).

(6) The updated FSAR shall be retained licensee until the Commission
terminates their license.

(f) Each person licensed to manufacture a sodium cooled nuclear power reactor under
subpart G shall update the FSAR originally submitted as part of the application to reflect
any modification to the design that is approved by the Commission under § 56.136 of this
chapter, and any new analyses of the design performed by or on behalf of the licensee at
the NRC's request. This submittal shall contain all the changes necessary to reflect
information and analyses submitted to the Commission by the licensee or prepared by the
licensee with respect to the modification approved under § 56.136 of this chapter or the
analyses requested by the Commission under § 56.136 of this chapter. The updated
information shall be appropriately located within the update to the FSAR.

(g) The provisions of this section apply to sodium cooled nuclear power reactor licensees
that have submitted the certification of permanent cessation of operations required under
§ 56.167(a)(1)(i). The provisions of paragraphs (a), (c), and (d) of this section also apply
to non-power reactor licensees that are no longer authorized to operate.

B-31 t



(h)(1) No later than the scheduled date for initial loading of fuel, each holder of a
combined license under subpart H shall develop a level 1 and a level 2 probabilistic risk
assessment (PRA); The PRA must cover those initiating events and modes for which
NRC-endorsed consensus standards on PRA exist one year prior to the scheduled date for
initial loading of fuel.

(2) Each holder of a combined license shall maintain and upgrade the PRA required
by paragraph (h)(1) of this section. The upgraded PRA must cover initiating
events and modes of operation contained in NRC-endorsed consensus standards
on PRA in effect one year prior to each required upgrade. The PRA must be
upgraded every four years until the permanent cessation of operations under §
56.82(a) of this chapter.

(3) Each holder of a combined license shall, no later than the date on whh the
licensee submits an application for a renewed license, upgrade the PR' .equi
by paragraph (h)(1) of this section to cover all modes and all initiating e cnt• s

§ 56.182 Immediate notification requirements for operating sodium cooled nt'Jcav
power reactors.

(a) General requirements.

(1) Each sodium cooled nuclear power reactor licensee licensd Lnder § '3 73() or
56.149 holding an operating license or a combined lice 'on respecmiof. "shall
notify the NRC Operations Center via the Notif-h tron System of:

(i) The declaration of any of the '"mergency C(s•ses specified in the
licensee's approved Emergency P1 ), or

(ii) Those non-emergency events specified iiv parag-r I1 (b) of this section that
occurred within three years of the date of dis cvery.

(2) If the Emergency Notification System is inoperative, the licensee shall make the
required notifications via commercial telephone service, other dedicated
telephone system, or any other method which will ensure that a report is made as
soon as practical to the NRC Operations Center.

(3) The licensee shall notify the NRC immediately after notification of the
appropriate State or local agencies and not later than one hour after the time the
licensee declares one of the Emergency Classes.

(4) The licensee shall activate the Emergency Response Data System (ERDS) as
soon as possible but not later than one hour after declaring an Emergency Class
of alert, site area emergency, or general emergency. The ERDS may also be
activated by the licensee during emergency drills or exercises if the licensee's
computer system has the capability to transmit the exercise data.
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(5) When making a report under paragraph (a)(1) of this section, the licensee shall
identify:

(i) The Emergency Class declared; or

(ii) Paragraph (b)(l), "One-hour reports," paragraph (b)(2), "Four-hour
reports," or paragraph (b)(3), "Eight-hour reports," as the paragraph of this
section requiring notification of the non-emergency event.

(b) Non-emergency events

(1) One-hour reports. If not reported as a declaration of an Emergency Class under
paragraph (a) of this section, the licensee shall notify the NRC as sooi as.i
practical and in all cases within one hour of the occurrence of any devia__ri from
the plant's Technical Specifications authorized pursuant to § 56.54(x) ois

(2) Four-hour reports. If not reported under paragraphs (a) or (b)(1) of this C-no
the licensee shall notify the NRC as soon as practical and in all cases,\ithin fouf
hours of the occurrence of any of the following:

(i) The initiation of any sodium cooled nuclear plant 19rqe
the plant's Technical Specifications:

(ii) (A) Any event that results or shudh' e~le nteintermediate
coolant system actuating except.wpe the lackoactuation results from
and is part of a pre-planned sequence during testing or reactor operation.

(B) Any event or condition that 6e sults in atation of the reactor
protection system (RPS) when t reacto is critical except when
the actuation results from andiat a pre-planned sequence
during testing or reactor operation.

(iii) Any event or situation, related to the health and safety of the public or
onsite personnel, or protection of the environment, for which a news
release is planned or notification to other government agencies has been or
will be made. Such an event may include an onsite fatality or inadvertent
release of radioactively contaminated materials.

(3) Eight-hour reports. If not reported under paragraphs (a), (b)(1) or (b)(2) of this
section, the licensee shall notify the NRC as soon as practical and in all cases
within eight hours of the occurrence of any of the following:

(i) Any event or condition that results in:
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(A) The condition of the sodium cooled nuclear prototype or power
plant, including its principal safety barriers, being seriously
degraded; or

(B) The sodium cooled nuclear prototype or power plant being in an
unanalyzed condition that significantly degrades plant safety.

(ii) Any event or condition that results in:

(A) valid actuation of any of the systems listed in paragraph
(b)(3)(ii)(B) of this section, except when the actuation results from
and is part of a pre-planned sequence during testing or reactor
operation.

(B) The systems to which the requirements of paragraph (b)(•ii) )
of this section apply are:

(1) Reactor protection system (RPS) including: Reactor sc am
and reactor trip.

(2) General containment isolation signl affect1ng
containment isolation valves in more thanone
multiple main steam isolation valves (,MSIVs).

(3) Residual Heat Removal (RR 'Syteý:ms' t ,for sodium cooled
reactors including:- intermediate hea. exchangers,
electromagnetic,•umps, passive heat emcinoval components.

(4) Auxiliary or emergerny 1eedwater system.

(5) Containment heat removalw, n.depressurization systems,
including containment spray aid fan cooler systems,

(6) Emergency ac electrical power systems, including:
Emergency diesel generators (EDGs); hydroelectric
facilities used in lieu ofEDGs at the Oconee Station; and
BWR dedicated Division 3 EDGs.

(iii) Any event or condition that at the time of discovery could have prevented
the fulfillment of the safety function of structures or systems that are
needed to:

(A) Shut down the reactor and maintain it in a safe shutdown
condition;

(B) Remove residual heat;
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(C) Control the release of radioactive material; or

(D) Mitigate the consequences of an accident.

(iv) Events covered in paragraph (b)(3)(iii) of this section may include one or
more procedural errors, equipment failures, and/or discovery of design,
analysis, fabrication, construction, and/or procedural inadequacies.
However, individual component failures need not be reported pursuant to
paragraph (b)(3)(iii) of this section if redundant equipment in the same
system was operable and available to perform the required safety function.

(v) Any event requiring the transport of a radioactively contaminated person
to an offsite medical facility for treatment.

(vi) Any event that results in a major loss of emergency assessment CýaablIty,
offsite response capability, or offsite communications capability (Ce.g.,
significant portion of control room indication, Emergency No (4ficaJofn
System, or offsite notification system).

(c) Follow-up notification. With respect to the telephone notification made der
paragraphs (a) and (b) of this section, in addition to making the requit' d initiaf
notification, each licensee, shall during the course of the event:

(1) Immediately report (i) any further degradatioi-ini• the 'evel fsafety of the plant
or other worsening plant conditions, inc•u;dig thosehtait the declaration
of any of the Emergency Classes, if such a declaration ias not been previously
made, or (ii) any change from one 0,iergency Class, to another, or (iii) a
termination of the Emergency Class.

(2) Immediately report (i) the results of ensuing eval-a!fions or assessments of plant
conditions, (ii) the effectiveness of response or protective measures taken, and
(iii) information related to plant behavior that is not understood.

(3) Maintain an open, continuous communication channel with the NRC Operations

Center upon request by the NRC.

§ 56.183 Licensee event report system.

(a) Reportable events.

(1) The holder of an operating license or a combined license (after the Commission
has made the finding under § 56.160(g) of this chapter) for a sodium cooled
nuclear prototype or power plant (licensee), respectively, shall submit a Licensee
Event Report (LER) for any event of the type described in this paragraph within
60 days after the discovery of the event. Unless otherwise specified in this
section, the licensee shall report an event if it occurred within 3 years of the date
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of discovery regardless of the plant mode or power level, and regardless of the
significance of the structure, system, or component that initiated the event.

(2) The licensee shall report:

(i) The completion of any sodium cooled nuclear plant shutdown required by
the plant's Technical Specifications.

(ii) Any operation or condition, which was prohibited by the plant's Technical

Specifications except when:

(A) The Technical Specification is administrative in nature;

(B) The event consisted solely of a case of a late surveillanpe• t
where the oversight was corrected, the test was performed, and thi
equipment was found to be capable of performing its speciCIed,
safety functions; or

(C) The. Technical Specification was revised prior to disc6(y of t41
event such that the operation or condition was no knlger prohibited
at the time of discovery of the event.

(iii) Any deviation from the plant's Technical Slpe: 1-cation, ýautHIOzed
pursuant to § 56.86(x) of this part.

(3) Any event or condition that resulted in:/,/.

(i) The condition of the sodium cooLe, nuclear protoype or power plant,
including its principal safety barriers, bing serious ly degraded; or

(ii) The sodium cooled nuclear prototype'.r-ower plant being in an
unanalyzed condition that significantly degraded plant safety.

(4) Any natural phenomenon or other external condition that posed an actual threat
to the safety of the sodium cooled nuclear prototype or power plant or
significantly hampered site personnel in the performance of duties necessary for
the safe operation of the sodium cooled nuclear prototype or power plant.

(5) Any event or condition that could have prevented the fulfillment of the safety
function of structures or systems that are needed to:

(i) Shut down the reactor and maintain it in a safe shutdown condition;

(ii) Remove residual heat;

(iii) Control the release of radioactive material; or
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(iv) Mitigate the consequences of an accident.

(6) Any event where a single cause or condition caused at least one independent train
or channel to become inoperable in multiple systems or two independent trains or
channels to become inoperable in a single system designed to:

(i) Shut down the reactor and maintain it in a safe shutdown condition;

(ii) Remove residual heat;

(iii) Control the release of radioactive material; or

(iv) Mitigate the consequences of an accident. (7 .

(7) (i) Any airborne radioactive release that, when averaged over a time p(eri:oi, d6
hour, resulted in airborne radionuclide concentrations in an unrestricted drea itat
exceeded 20 times the applicable concentration limits specified in appenfiii•)to
part 20, table 2, column 1.

(ii) Any liquid effluent release that, when averaged over a ý..i..e Vr 'D,,4of\
hour, exceeds 20 times the applicable concentrationsý cif IN
B to part 20, table 2, column 2, at the point of<,ei't• into tercevmng
waters (i.e., unrestricted area) for all radinucl'idese xcepi m and
dissolved noble gases.

(8) (i) Any event or condition that as a restf a single cause•,c uldhave prevented
the fulfillment of a safety function for W more trainsi 6rchannels in different
systems that are needed to:

(A) Shut down the reactor and ma"tai: it in a safe shutdown
condition;

(B) Remove residual heat;

(C) Control the release of radioactive material; or

(D) Mitigate the consequences of an accident.

(9) Any event that posed an actual threat to the safety of the sodium cooled nuclear
prototype or power plant or significantly hampered site personnel in the
performance of duties necessary for the safe operation of the sodium cooled
nuclear prototype or power plant including fires, toxic gas releases, or radioactive
releases.

(b) Contents. The Licensee Event Report shall contain:
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(1) A brief abstract describing the major occurrences during the event, including all
component or system failures that contributed to the event and significant
corrective action taken or planned to prevent recurrence.

(2) (i) A clear, specific, narrative description of what occurred so that knowledgeable
readers conversant with the design of commercial sodium cooled nuclear
prototype or power plants, but not familiar with the details of a particular plant,
can understand the complete event.

(ii) The narrative description must include the following specific information
as appropriate for the particular event:

(A) Plant operating conditions before the event.

(B) Status of structures, components, or systems that were ,iopcrbi
at the start of the event and that contributed to the event.

(C) Dates and approximate times of occurrences.

(D) The cause of each component or system failure or personnel'error
if known.

(E) The failure mode, mechanism- and c ect of eac4failed
component, if known.

(F) The Energy Industry entification System component function

identifier and system nameU o~feach compone t or system referred
to in the LER.

(1) The Energy Industry Ideni ffallibn System is defined in:
IEEE Std 803-1983 (May 16, 1983) Recommended
Practice for Unique Identification in Power Plants and
Related Facilities--Principles and Definitions.

(2) IEEE Std 803-1983 has been approved for incorporation by
reference by the Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1 CFR part 51.

(3) A notice of any changes made to the material incorporated
by reference will be published in the Federal Register.
Copies may be obtained from the Institute of Electrical and
Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331. IEEE Std 803-1983 is
available for inspection at the NRC's Technical Library,
which is located in the Two White Flint North Building,
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11545 Rockville Pike, Rockville, Maryland 20852-2738; or
at the National Archives and Records Administration
(NARA). For information on the availability of this
material at NARA, call 202-741-6030, or go. to:
http://www. archives.gov/federal register/code of federal
regulations/ibr locations. html.

(G) For failures of components with multiple functions, include a list
of systems or secondary functions that were also affected.

(H) For failure that rendered a train of a safety system inoperable, an
estimate of the elapsed time from the discovery of the failure until
the train was returned to service.

(I) The method of discovery of each component or system filture r1
procedural error.

(J) For each human performance related root cause, the licensýe

discuss the cause(s) and circumstances.

(K) Automatically and manually initiated safety syste responss.

(L) The manufacturer and model number (or-other identification) of
each component that failed during the event

(3) An assessment of the safety consequence and ithie event. This
assessment must include:

(i) The availability of systems or components that c.old have performed the
same function as the components and yt~ms thakfailed during the event,
and

(ii) For events that occurred when the reactor was shutdown, the availability
of systems or components that are. needed to shutdown the reactor and
maintain safe shutdown conditions, remove residual heat, control the
release of radioactive material, or mitigate the consequences of an
accident.

(4) A description of any corrective actions planned as a result of the event, including
those to reduce the probability of similar events occurring in the future.

(5) Reference to any previous similar events at the same plant that are known to the
licensee.
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(6) The name and telephone number of a person within the licensee's organization
who is knowledgeable about the event and can provide additional information
concerning the event and the plant's characteristics.

(c) Supplemental information. The Commission may require the licensee to submit
specific additional information beyond that required by paragraph (b) of this section if the
Commission finds that supplemental material is necessary for complete understanding of
an unusually complex or significant event. These requests for supplemental information
will be made in writing and the licensee shall submit, as specified in § 56.4, the requested
information as a supplement to the initial LER.

(d) Submission of reports. Licensee Event Reports must be prepared on Form NRC 366
and submitted to the U.S. Nuclear Regulatory Commission, as specified in § 56.4.

(e) Report legibility. The reports and copies that licensees are required to submit the
Commission under the provisions of this section must be of sufficient qualityfo'peiSit(
legible reproduction and micrographic processing.

(f) Reportable occurrences. The requirements contained in this section replace al .
existing requirements for licensees to report "Reportable Occurrences, as d'fined inindividual plant Technical Specifications.

§ 56.184 Notification of change in operator or senior operator/status.

Each licensee shall notify the appropriate Regiona9ministtor as ed in appendix DRe-io /. .nsta ýI•i-.

to part 20 of this chapter within 30 days of the fol owing in regard to adhcensed operator
or senior operator:

(a) Permanent reassignment from the position forwmhich the li.ensee has certified the
need for a licensed operator or senior operator under § 11(a)(3)"f this chapter;

(b) Termination of any operator or senior operator;

(c) Permanent disability or illness as described in § 55.25 of this chapter.

§ 56.185 Reporting and recordkeeping for decommissioning planning.

(a) This section establishes requirements for indicating to NRC how a licensee will
provide reasonable assurance that funds will be available for the decommissioning
process. For power reactor licensees (except a holder of a manufacturing license),
reasonable assurance consists of a series of steps as provided in paragraphs (b), (c), (e),
and (f) of this section. Funding for the decommissioning of power reactors may also be
subject to the regulation of Federal or State Government agencies (e.g., Federal Energy
Regulatory Commission (FERC) and State Public Utility Commissions) that have
jurisdiction over rate regulation. The requirements of this section, in particular paragraph
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(c) of this section, are in addition to, and not substitution for, other requirements, and are
not intended to be used by themselves or by other agencies to establish rates.

(b) Each power reactor applicant for or holder of an operating license, and each applicant
for a combined license under subpart H for a sodium cooled nuclear power plant of the
type and power level specified in paragraph (c) of this section shall submit a
decommissioning report, as required by § 56.20(k).

(1) For an applicant for or holder of an operating license for a sodium cooled
prototype facility, the report must contain a certification that financial assurance
for decommissioning will be (for a license applicant), or has been (for a license
holder), provided in an amount which may be more, but not less, than the amount
stated in the table in paragraph (c)(1) of this section adjusted using a rate at least
equal to that stated in paragraph (c)(2) of this section. For an applicant, o
combined license under subpart H, for a commercial sodium cooled clear
power plant, the report must contain a certification that financial ass ainceo
decommissioning will be provided no later than 30 days after the Commission
publishes notice in the Federal Register under § 56.160(a) in an amour'ich
may be more, but not less, than the amount stated in the table in pairnkpt (c) lo )
of this section, adjusted using a rate at least equal to that statd))otiscon in _
(c)(2) of this section.

(2) The amount to be provided must be adjusted annually u rate at e hqual
to that stated in paragraph (c)(2) of this section.-

(3) The amount must be covered by one o more off e met ý described in
paragraph (e) of this section as accepta 1 to the NRC.

(4) The amount stated in the applicant's or l ,c (,liceee's certificati n may be based on a
cost estimate for decommissioning the facilitýy.A pa o•the certification, a copy
of the financial instrument obtained to satisfy the requirements of paragraph (e)
of this section must be submitted to NRC; provide , however, that an applicant
for or holder of a combined license need not obtain such financial instrument or
submit a copy to the Commission except as provided in paragraph (e)(3) of this
section.

(c) Table of minimum amounts (March 2009 dollars) required to demonstrate reasonable
assurance of funds for decommissioning by reactor type and power level, P (in MWt);
adjustment factor.2

2 Amounts are based on activities related to the definition of "Decommission" in § 56.2 of this part and do not

include the cost of removal and disposal of spent fuel or of nonradioactive structures and materials beyond that
necessary to terminate the license.
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Millions
(i) For a Less than or equal to 94 MWt $37

LMR
Greater than 94 MWt $135

(2) An adjustment factor at least equal to 0.65 L + 0.13 E + 0.22 B is to be used
where L and E are escalation factors for labor and energy, respectively, and are
to be taken from regional data of U.S. Department of Labor Bureau of Labor
Statistics and B is an escalation factor for waste burial and is to be taken from
NRC report NUREG- 1307, "Report on Waste Burial Charges."

(d)(1) Each non-power reactor applicant for or holder of an operating license for a
sodium cooled nuclear power plant shall submit a decommissioning report as required by
§ 56.20(k) of this part.

(2) The report must:_

(i) Contain a cost estimate for decommissioning the facility;

(ii) Indicate which method or methods described in paeagap4') olK this
section as acceptable to the NRC will be used to prv/ide fi'uf'ds fordecommissioning; and l'2i

(iii) Provide a description of the means of-adjusting.t cost estimate and
associated funding level perlodically'over-the l f thefacility.

(e)(1) Financial assurance is to be provided by th following metho s.

(i) Prepayment. Prepayment is the deposit mady)p)eceding the start of
operation or the transfer of a license tndegV/56.165 into an account
segregated from licensee assets and outside the administrative control of
the licensee and its subsidiaries or affiliates of cash or liquid assets such
that the amount of funds would be sufficient to pay decommissioning
costs at the time permanent termination of operations is expected.
Prepayment may be in the form of a trust, escrow account, or
Government fund with payment by, certificate of deposit, deposit of
government or other securities or other method acceptable to the NRC.
This trust, escrow account, Government fund, or other type of
agreement shall be established in writing and maintained at all times in
the United States with an entity that is an appropriate State or Federal
government agency, or an entity whose operations in which the
prepayment deposit is managed are regulated and examined by a Federal
or State agency. A licensee that has prepaid funds based on a site-
specific estimate under § 56.185(b)(1) of this section may take credit for
projected earnings on the prepaid decommissioning trust funds, using up
to a 2 percent annual real rate of return from the time of future funds'
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collection through the projected decommissioning period, provided that
the site-specific estimate is based on a period of safe storage that is
specifically described in the estimate. This includes the periods of safe
storage, final dismantlement, and license termination. A licensee that
has prepaid funds based on the formulas in § 56.185(c) of this section
may take credit for projected earnings on the prepaid decommissioning
funds using up to a 2 percent annual real rate of return up to the time of
permanent termination of operations. A licensee may use a credit of
greater than 2 percent if the licensee's rate-setting authority has
specifically authorized a higher rate. However, licensees certifying only
to the formula amounts (i.e., not a site-specific estimate) can take a pro-
rata credit during the immediate dismantlement period (i.e., recognizing
both cash expenditures and earnings the first 7 years after shutdown).
Actual earnings on existing funds may be used to calculate future -hd
needs.

(ii) External sinking fund. An external sinking fund is a fund established .and
<Y" %\.maintained by setting funds aside periodically in an account segregated

from licensee assets and outside the administrative con l1of I he
licensee and its subsidiaries or affiliates in which the trtab amount of
funds would be sufficient to pay decommissioning 6cots at{ "ttime

permanent termination of operations is expectecd6)n \xte si
fund may be in the form of a trust, escrow a@ccýnt, or (,Govemriment
fund, with payment by certificate of deposit, deposit of GoV.o mint or
other securities, or other method'Kaceep• ab•\t'<t C. This trust,
escrow account, Government or other o arment shall be

established in writing and mainfained at all tifes in the United States
with an entity that is an appropriate State or• • Federal government
agency, or an entity whose operations in which the external linking fund
is managed are regulated and examined.by aFederal or State agency. A
licensee that has collected funds based o aite-specific estimate under
§ 56.185(b)(1) of this section may take creit for projected earnings on
the external sinking funds using up to a 2 percent annual real rate of
return from the time of future funds' collection through the
decommissioning period, provided that the site-specific estimate is
based on a period of safe storage that is specifically described in the
estimate. This includes the periods of safe storage, final dismantlement,
and license termination. A licensee that has collected funds based on the
formulas in § 56.185(c) of this section may take credit for collected
earnings on the decommissioning funds using up to a 2 percent annual
real rate of return up to the time of permanent termination of operations.
A licensee may use a credit of greater than 2 percent if the licensee's
rate-setting authority has specifically authorized a higher rate. However,
licensees certifying only to the formula amounts (i.e., not a site-specific
estimate) can take a pro-rata credit during the dismantlement period
(i.e., recognizing both cash expenditures and earnings the first 7 years
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after shutdown). Actual earnings on existing funds may be used toS calculate future fund needs. A licensee, whose rates for
decommissioning costs cover only a portion of these costs, may make
use of this method only for the portion of these costs that are collected
in one of the manners described in this paragraph, (e)(1)(ii). This
method may be used as the exclusive mechanism relied upon for
providing financial assurance for decommissioning in the following
circumstances:

(A) By a licensee that recovers, either directly or indirectly, the
estimated total cost of decommissioning through rates established
by "cost of service" or similar ratemaking regulation. Public utility
districts, municipalities, rural electric cooperatives, and State and
Federal agencies, including associations of any of the forego, ing
which establish their own rates and are able to recover their o of
service allocable to decommissioning, are assumed to e t

condition.

(B) By a licensee whose source of revenues for its ext i I inkin!
fund is a "non-bypassable charge," the total amout o w1i'wc wIll
provide funds estimated to be needed for edo•"imi sin1g
pursuant to §§ 56.185(c), 56.185(f), or 56.167, of this pa'--

(iii) A surety method, insurance, or other guarantee met od.

(A) These methods guarantee at decommi ) tig`osts will be paid.
A surety method may ýc i the form of a surety bond, letter of
credit, or line of credit. ,nj surety method or insurance used to
provide financial assurance tf recommiss, ing must contain the
following conditions:

(1) The surety method or insurance must be open-ended, or, if
written for a specified term, such as 5 years, must be
renewed automatically, unless 90 days or more prior to the
renewal day the issuer notifies the NRC, the beneficiary,
and the licensee of its intention not to renew. The surety or
insurance must also provide that the full face amount be
paid to the beneficiary automatically prior to the expiration
without proof of forfeiture if the licensee fails to provide a
replacement acceptable to the NRC within 30 days after
receipt of notification of cancellation.

(2) The surety or insurance must be payable to a trust
established for decommissioning costs. The trustee and
trust must be acceptable to the NRC. An acceptable trustee
includes an appropriate State or Federal government
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agency or an entity that has the authority to act as a trustee
and whose trust operations are regulated and examined by a
Federal or State agency.

(B) A parent company guarantee of funds for decommissioning costs
based on a financial test may be used if the guarantee and test are
as contained in appendix A to 10 CFR part 30.

(C) For commercial companies that issue bonds, a guarantee of funds
by the applicant or licensee for decommissioning costs based on a
financial test may be used if the guarantee and test are as contained
in appendix C to 10 CFR part 30. For commercial companies that
do not issue bonds, a guarantee of funds by the applicant or
licensee for decommissioning costs may be used if the guarantce
and test are as contained in appendix D to 10 CFR par'3. '1m
non-profit entities, such as colleges, universities, and iýon profit
hospitals, a guarantee of funds by the applicant or licensee'a\
used if the guarantee and test are as contained in appendix-I O\
CFR part 30. A guarantee by the applicant or lice1
used in any situation in which the applicant or
company holding majority control of voting stocký the, 011 .

(iv) For a power reactor licensee that is a Federal licensee or for_ a ~ iopower
reactor licensee that is a Federal, State, orocal gOrnmen!4Lemnee, a
statement of intent containing a estimate for decommissioning, and
indicating that funds for de'mmlSslomng 'b~ tained when

necessary. •

(v) Contractual obligation(s) on the pait., f'A license~e" ustomer(s), the total
amount of which over the duration •'t the co'Aract(s) will provide the
licensee's total share of uncollected fund, atedo be needed for
decommissioning pursuant to Secs. 56.185(c'), 56.185(f), or 56.167. To be
acceptable to the NRC as a method of decommissioning funding
assurance, the terms of the contract(s) shall include provisions that the
electricity buyer(s) will pay for the decommissioning obligations specified
in the contract(s), notwithstanding the operational status either of the
licensed power reactor to which the contract(s) pertains or force majeure
provisions. All proceeds from the contract(s) for decommissioning
funding will be deposited to the external sinking fund. The NRC reserves
the right to evaluate the terms of any contract(s) and the financial
qualifications of the contracting entity or entities offered as assurance for
decommissioning funding.

(vi) Any other mechanism, or combination of mechanisms, that provides, as
determined by the NRC upon its evaluation of the specific circumstances
of each licensee submittal, assurance of decommissioning funding
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equivalent to that provided by the mechanisms specified in paragraphs
(e)(1)(i) through (v) of this section. Licensees who do not have sources of
funding described in paragraph (e)(1)(ii) of this section may use an
external sinking fund in combination with a guarantee mechanism, as
specified in paragraph (e)(1)(iii) of this section, provided that the total
amount of funds estimated to be necessary for decommissioning is
assured.

(2) The NRC reserves the right to take the following steps in order to ensure a
licensee's adequate accumulation of decommissioning funds: review, as needed,
the rate of accumulation of decommissioning funds; and, either independently or
in cooperation with the FERC and the licensee's State PUC, take additional
actions as appropriate on a case- by-case basis, including modification of a
licensee's schedule for the accumulation of decommissioning funds.

(3) Each holder of a combined license under subpart H shall, 2 years bef6orela I
year before the scheduled date for initial loading of fuel, consistent with the
schedule required by § 56.159(a), submit a report to the NRC containing a
certification updating the information described under paragraph•1,?f thIs
section, including a copy of the financial instrument to be used. Noilateritan 30
days after the Commission publishes notice in the Federal Registery/UI'Žer4,•0
CFR 56.160(a), the licensee shall submit a report containgff a certifia'tioni"hat
financial assurance for decommissioning is being OrIV£ided inJn amount
specified in the licensee's most recent updateccertificatiiotiincluding• jTckoy of
the financial instrument obtained to satisffthe,-requirements Afparagraph (e) of
this section.

(f)(1) Each power reactor licensee shall repor n, ona calendar-y.tr basis, at least once
every 2 years on the status of its decommissioning n!ding for7eh reactor or part of a
reactor that it owns. However, each holder of a cbibined" license need not begin
reporting until the date that the Commission has made the.,finting under § 56.160(g) of
this chapter. The information in this report must include, at a minimum the amount of
decommissioning funds estimated to be required under 10 CFR 56.185(b) and (c); the
amount accumulated to the end of the calendar year preceding the date of the report; a
schedule of the annual amounts remaining to be collected; the assumptions used
regarding rates of escalation in decommissioning costs, rates of earnings on
decommissioning funds, and rates of other factors used in funding projections; any
contracts upon which the licensee is relying under paragraph (e)(l)(v) of this section; any
modifications occurring to a licensee's current method of providing financial assurance
since the last submitted report; and any material changes to trust agreements. Any
licensee for a plant that is within 5 years of the projected end of its operation, or where
conditions have changed so that it will close within 5 years (before the end of its licensed
life), or has already closed (before the end of its licensed life), or for plants involved in
mergers or acquisitions shall submit this report annually.
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(2) Each power reactor licensee shall report, on a calendar-year basis, at least once
every 2 years on the status of its decommissioning funding for each reactor or
part of a reactor that it owns. The information in this report must include, at a
minimum: the amount of decommissioning funds estimated to be required
pursuant to 10 CFR 56.185(b) and (c); the amount accumulated to the end of the
calendar year preceding the date of the report; a schedule of the annual amounts
remaining to be collected; the assumptions used regarding rates of escalation in
decommissioning costs, rates of earnings on decommissioning funds, and rates of
other factors used in funding projections; any contracts upon which the licensee
is relying pursuant to paragraph (e)(1)(v) of this section; any modifications
occurring to a licensee's current method of providing financial assurance since
the last submitted report; and any material changes to trust agreements. Any
licensee for a plant that is within 5 years of the projected end of its operation, or
where conditions have changed such that it will close within 5 years (before.tihe
end of its licensed life), or has already closed (before the end of its licensed life)
or for plants involved in mergers or acquisitions shall submit this report ul

(3) Each power reactor licensee shall at or about 5 years prior to the projected',hn of
operations submit a preliminary decommissioning cost estimate, whi`cl dcldes_
an up-to-date assessment of the major factors that could aff6 t to
decommission. N

(4) Each non-power reactor licensee shall at or about 2 years4 rior to h tpro.cted
end of operations submit a preliminary decoimmssionin••pan contdioglA cost

estimate for decommissioning and an up-to-date-assessment;of'the major factors
that could affect planning for decommisioning. Fkt(r, s to l\\ considered in
submitting this preliminary plan info .4 'tion include--

(i) The decommissioning alternative antitcibated to be 1 ed. The requirements
of § 56.167(b)(4)(i) must be consideredaithis tiAi•

(ii) Major technical actions necessary to carry out decommissioning safely;

(iii) The current situation with regard to disposal of high-level and low-level
radioactive waste;

(iv) Residual radioactivity criteria;

(v) Other site specific factors which could affect decommissioning planning
and cost.

(5) If necessary, the cost estimate, for power and non-power reactors, shall also
include plans for adjusting levels of funds assured for decommissioning to
demonstrate that a reasonable level of assurance will be provided that funds will
be available when needed to cover the cost of decommissioning.
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(g) Each licensee shall keep records of information important to the safe and effective
decommissioning of the facility in an identified location until the license is terminated by
the Commission. If records of relevant information are kept for other purposes, reference
to these records and their locations may be used. Information the Commission considers
important to decommissioning consists of--

(1) Records of spills or other unusual occurrences involving the spread of
contamination in and around the facility, equipment, or site. These records may
be limited to instances when significant contamination remains after any cleanup
procedures or when there is reasonable likelihood that contaminants may have
spread to inaccessible areas as in the case of possible seepage into porous
materials such as concrete. These records must include any known information
on identification of involved nuclides, quantities, forms, and concentrations.

(2) As-built drawings and modifications of structures and equipment in/ retriced
areas where radioactive materials are used and/or stored and of locati ns of
possible inaccessible contamination such as buried pipes which may be stil]Ct to
contamination. If required drawings are referenced, each relevant document e d
not be indexed individually. If drawings are not available, the n sh
substitute appropriate records of available information concerti g thes eaars
and locations.

(3) Records of the cost estimate performed for the decommissioing fu ding plan or
of the amount certified for decommissioning, and records :o the fundi ethod
used for assuring funds if either a funding 1or ertficatio is used.

(4) Records of:

(i) The licensed site area, as originall li nsed, wich must include a site
map and any acquisition or use of prope Iode the originally licensed
site area for the purpose of receiving, o'•soessing, or using licensed
materials;

(ii) The licensed activities carried out on the acquired or used property; and

(iii) The release and final disposition of any property recorded in paragraph
(g)(4)(i) of this section, the historical site assessment performed for the
release, radiation surveys performed to support release of the property,
submittals to the NRC made in accordance with § 56.168, and the methods
employed to ensure that the property met the radiological criteria of 10
CFR Part 20, Subpart E, at the time the property was released.

(h)(1) Licensees that are not "electric utilities" as defined in § 56.2 that use prepayment
or an external sinking fund to provide financial assurance shall provide in the terms of the
arrangements governing the trust, escrow account, or Government fund, used to segregate
and manage the funds that:
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(i) The trustee, manager, investment advisor, or other person directing
investment of the funds:

(A) Is prohibited from investing the funds in securities or other
obligations of the licensee or any other owner or operator of any
sodium cooled nuclear power reactor or their affiliates,
subsidiaries, successors or assigns, or in a mutual fund in which at
least 50 percent of the fund is invested in the securities of a
licensee or parent company whose subsidiary is an owner or
operator of a foreign or domestic sodium cooled nuclear power
plant. However, the funds may be invested in securities tied to
market indices or other non-nuclear sector collective, commingled,
or mutual funds, provided that this subsection shall not operate in
such a way as to require the sale or transfer either in whole" or Ifn'
part, or other disposition of any such prohibited invesi entatf
was made before the publication date of this rule, and o1id
further that no more than 10 percent of trust assets may be
indirectly invested in securities of any entity owning (;t opelating
one or more sodium cooled nuclear power plants.

(B) Is obligated at all times to adhere to a standafd (offcare: set fon1rthn
the trust, which either shall be the standard of care. %heth r in
investing or otherwise, required byv State ')I deral la one or
more State or Federal reguhgky agernjes wiffi Jurisdiction over
the trust funds, or, in the`,,bence of an of care,
whether in investing or otherwise, that a Widen investor would
use in the same circumsta"ce's. The term "prudent investor," shall
have the same meaning a " t forth in the Federal Energy
Regulatory Commission's "RegLtion 'overning Nuclear Plant
Decommissioning Trust Funds" at 18 CFR 35.32(a)(3), or any
successor regulation.

(iii) The licensee, its affiliates, and its subsidiaries are prohibited from being
engaged as investment manager for the funds or from giving day-to-day
management direction of the funds' investments or direction on individual
investments by the funds, except in the case of passive fund management
of trust funds where management is limited to investments tracking market
indices.

(iv) The trust, escrow account, Government fund, or other account used to
segregate and manage the funds may not be amended in any material

* respect without written notification to the Director, Office of Nuclear
Reactor Regulation, Director, Office of New Reactors, or Director, Office
of Nuclear Material Safety and Safeguards, as applicable, at least 30
working days before the proposed effective date of the amendment. The

B-329



licensee shall provide the text of the proposed amendment and a statement
of the reason for the proposed amendment. The trust, escrow account,
Government fund, or other account may not be amended if the person
responsible for managing the trust, escrow account, Government fund, or
other account receives written notice of objection from the Director,
Office of Nuclear Reactor Regulation, Director, Office of New Reactors,
or Director, Office of Nuclear Material Safety and Safeguards, as
applicable, within the notice period; and

(v) Except for withdrawals being made under § 56.167(a)(8) or for payments
of ordinary administrative costs (including taxes) and other incidental
expenses of the fund (including legal, accounting, actuarial, and trustee
expenses) in connection with the operation of the fund, no disbursemen or
payment may be made from the trust, escrow account, Government id,
or other account used to segregate and manage the funds unti ritftc
notice of the intention to make a disbursement or payment has b&e•cn
to the Director, Office of Nuclear Reactor Regulation, Director, Offke f,
New Reactors, or Director, Office of Nuclear Material Saft d
Safeguards, as applicable, at least 30 working days before the-Thte of'11
intended disbursement or payment. The disbursement or pa1 the"
trust, escrow account, Government fund or other accou4) ma Le
following the 30-working day notice period if the so ob or
managing the trust, escrow account, Govemment-fund, or other iCcount
does not receive written notice of objectio m fron) etfDirect' of
Nuclear Reactor Regulation, Direcýoice ofC , Reactors, or
Director, Office of Nuclear Mat/I-afety and ',,as applicable,

within the notice period. Disugbisements or paymnets from the trust,
escrow account, Government fun'dr other accoun It Used to segregate and
manage the funds, other than for pay .me nt of ordimfray• administrative costs
(including taxes) and other incidental, p &,f the fund (including
legal, accounting, actuarial, and trustee exp s) in connection with the
operation of the fund, are restricted to decommissioning expenses or
transfer to another financial assurance method acceptable under paragraph
(e) of this section until final decommissioning has been completed. After
decommissioning has begun and withdrawals from the decommissioning
fund are made under § 56.167(a)(8), no further notification need be made
to the NRC.

(2) Licensees that are "electric utilities" under § 56.2 that use prepayment or an
external sinking fund to provide financial assurance shall include a provision in
the terms of the trust, escrow account, Government fund, or other account used to
segregate and manage funds that except for withdrawals being made under §
56.82(a)(8) or for payments of ordinary administrative costs (including taxes)
and other incidental expenses of the fund (including legal, accounting, actuarial,
and trustee expenses) in connection with the operation of the fund, no
disbursement or payment may be made from the trust, escrow account,
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Government fund, or other account used to segregate and manage the funds until
written notice of the intention to make a disbursement or payment has been given
the Director, Office of Nuclear Reactor Regulation, Director, Office of New
Reactors, or Director, Office of Nuclear Material Safety and Safeguards, as
applicable, at least 30 working days before the date of the intended disbursement
or payment. The disbursement or payment from the trust, escrow account,
Government fund or other account may be made following the 30-working day
notice period if the person responsible for managing the trust, escrow account,
Government fund, or other account does not receive written notice of objection
from the Director, Office of Nuclear Reactor Regulation, Director, Office of New
Reactors, or Director, Office of Nuclear Material Safety and Safeguards, as
applicable, within the notice period. Disbursements or payments from the trust,
escrow account, Government fund, or other account used to segregate and
manage the funds, other than for payment of ordinary administrative co s
(including taxes) and other incidental expenses of the fund (includ >l2eý-al
accounting, actuarial, and trustee expenses) in connection with the oletioo
the fund, are restricted to decommissioning expenses or transfer to another
financial assurance method acceptable under paragraph (e) of this section unilt
final decommissioning has been completed. After missionim• l "
and withdrawals from the decommissioning fund are made underg§5 1
no further notification need be made to the NRC.

(3) A licensee that is not an "electric utility" under § 56.2 and ising a surety method,
• insurance, or other guarantee method to provide .fmancibas surance shtlj .iovide
that the trust established for decommissiomng-costo wh'Rich the surety or
insurance is payable contains in it the paragraphs
(h)(1)(i), (ii), (iii), and (iv) of this sectI

(4) Unless otherwise determined by the Conihission witlil/regard to a specific
application, the Commission has determined totartny4ie ndment to the license
of a utilization facility that does no more than defetspecific license conditions
relating to the terms and conditions of decommissioning trust agreements
involves "no significant hazards consideration."

§ 56.186 Licensee's change of status; financial qualifications.

An electric utility licensee holding an operating license (including a renewed license) for
a sodium cooled nuclear power reactor, no later than seventy-five (75) days prior to
ceasing to be an electric utility in any manner not involving a license transfer under §
56.165, shall provide the NRC with the financial qualifications information that would be
required for obtaining an initial operating license as specified in § 56.20(f)(2). The
financial qualifications information must address the first full five years of operation after
the date the licensee ceases to be an electric utility.
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APPENDIX C - PRISM REQUIREMENTS

C.1. Introduction and Scope

[place holder]
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APPENDIX D - HISTORICAL STANDARDS (RTD)

During the period of development for the Clinch River Breeder Reactor project and FFTF there was a
considerable effort by DOE to develop a set of DOE standards to be used for reactor design/manufacture
in general and for sodium reactors in particular. Over the years these standards have largely been replaced
by a body of consensus standards administered by ASME, ANSI, ANS and others. This appendix
contains a partial list of the RDT standards developed by DOE. This list is for information only. Future
work in sodium fast reactor development should adhere to more recent consensus standard equivalents if
they exist. If it is found that a necessary standard does not exist, then the RDT will give a good starting
point for developing a new consensus standard.
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Table D-1. Historical Sodium Reactor Standards

Nu be Titl Scp Ise Sau

NE AI-IT Coolant
Composition
In Pressurized
Water
Reactors

This standard covers reactor coolant specifications for pressurized water reactors.
Impurity limits for makeup water and reactor coolant during normal operation and
special plant conditions are specified. The use of chemical additives for pH
control, reactivity control and suppression of radiolytic decomposition of reactor
coolant is discussed and system design criteria are presented.

NE A 1-5T Purity
Requirements
For Operating
Sodium
Reactor
Systems

This standard establishes the minimum purity requirements for sodium an
gas that shall be maintained in operating sodium reactor systems. The star
also specifies the purity control procedures and methods of sampling and•
to meet these requirements.

I I

NE C 1-IT Instrumentatio
n and Control
Equipment
Grounding and
Shielding
Practices

This standard describes test methods for determining the cmp action oIfthe
insulation in metal sheathed, ceramic insulated cables such as thermocoup.s6 and
resistance heaters. Two methods are presented. pi tes rcedures for use
with sheaths having a nominal diameter-oflT116 in. orlaig and gO insulation
are provided.

NE C 2-iT Determination This standard provides the requirements for. gounding aTn shielding of
of Insulation instrumentation and control circuits of reactor it establishes grounding
Compaction in and shielding practices, which will insure effectlive ne rejection in the
Ceramic instrumentation and control (I&C) signal circuits. It also includes recommended
Insulated shielding and grounding methods, cable installation practices, and methods to be
Conductors used for grounding and shielding specific types of signals.
(Including
Amendment 1)
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Table D-1. Historical Sodium Reactor Standards

Nubr il ScoeIse S tau

NE C 2-3T Time
Response Test
for Sheathed,
Mineral
Insulated
Thermocouple
Assembly

This standard describes a test providing controlled conditions for a reliable and
repeatable production check of the response time of sheathed, mineral insulated
thermocouple assemblies.

Canceled
1996NR

>1972

NE C 4-4T Venturi Flow This standard defines the requirements for the design, material selection, - "'• /
Tube For fabrication, examination, testing, and delivery of a Venturi tube and iff'Cetial Canceled
Liquid Sodium pressure tap connections for liquid sodium service at temperatures pjto .120 . 1996NR

(The differential pressure transmitters are not a part of this standld _ _ _ ;

NE C 4-5T Permanent This standard presents the requirements for the design, fabriic ion, testing, an1l
Magnet Flow inspection of a permanent magnet flow meterjor-iquid-ritai• service.
meter For Canceledmete Fo :;:::••7•;:: • •1974

Liquid Metal 17 1996NR
Piping
Systems

NE C 4-6T In-Core This standard presents the requirements for the design, fabrication, testing, and. ... \ K \ :, ' /

Permanent inspection of sodium-immersible in-core permanent- magnet flow-through-type
Magnet Flow- flow meters. Flow meters of this; type are used toffxeasure the sodium flow
Through- through various types of fuel, blanket, control, and experimental assemblies within
Type Flow the reactors at temperatures up to 1000F. Canceled
meter For 1974
Liquid Metal 1996NR
Service (
Including
Amendments
(I &2)
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Table D-1. Historical Sodium Reactor Standards

Nubril IScoeIsed Sau

NE C 4-7T Eddy-Current
Probe Type
Flow Sensor
For Liquid
Metal Service

This standard establishes the requirements for performance, materials, fabrication,
acceptance and qualification testing, packaging and delivery, and quality assurance
for eddy-current probe type flow sensors used to measure the liquid metal coolant
flow within the reactor vessel "in core". These flow sensors are for installation ina,,,,
protective thimble or sheath and are not intended to comprise any part of~c'
pressure-retaining boundary of the system in which they are installed.

1973
Canceled
1996NR

NE C 5-IT Inductive This is the basic document for the procurement of inductive liquid metal lev..
Level measurement sensors. It is intended that this standard will be supplemented by
Measurement additional requirements dictated by the specific application. Canceled
Sensor For 1996NR
Use In Liquid
Metal

NE C 5-2T Resistive This is the basic document for the procurement-of-restive\level measurementX
Level sensors for use in liquid metal. It is intended thatthisstanda'rd dill be
Measurements supplemented by additional requirements'dictated by t•he specific application. Canceled
Sensor For 1971 1996NR
Use In Liquid
Metal

NE C 6-1T NaK- This standards sets the requirements for the des,'g,,it erials, fabrication, quality
Transmission assurance, shipping, and performance of a gage, abalfute, and differential pressure
High transmitters for services in sodium or sodium-potassium alloy liquid metal systems
Temperature at temperatures up t o 1200 F. 1974 Canceled
Pressure 1996NR
Transmitter
For Liquid
Metal Service
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Table D-1. Historical Sodium Reactor Standards

Nubr il ScoeIsed Sau

NE C 6-3T Liquid Metal
Pressure
Measurement
System, Flush-
Mounted,
Eddy Current
Type,
Inductive,
Absolute or
Gage

This standard is the basic document for the procurement of Flush mounted, eddy
current type pressure measurement systems. The standard presents the
requirements for the material selection, fabrication, examination, and installation
of the transducer. It also includes the related signal-conditioning equipment-
required to make the transducer a functioning measuring device.

\ýl971
Canceled
1996NR

NE C 7-IT Thermocouple
Material, Iron
and
Constantan
Solid
Conductor (
Bare,
Fiberglass
Insulated, and
Sheathed Over
Fiberglass
Insulation)

This standard covers requirement of solid conductor iron and
thermocouple material of four types, usable to different maxi

K

1976

Canceled
1979
[Replaced
by ASTM
E574-76]

(

NE C 7-2T Thermocouple This standard covers thermocouple material consisting of iron and constantan
Material, Iron- conductors, mineral oxide insulation, and sheath of seamless stainless steel tubing. Canceled
Constantan, 1979
Magnesium - 1970 [Replaced
Oxide by ASTM
Insulated and E608-78]

Sheathed
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Table D-1. Historical Sodium Reactor Standards

NubrTtl cp Issue Sttu

NE C 7-3T Thermocouple
Material,
Copper and
Constantan,
Solid
Conductor and
(Bare, Fiber
glass
Insulated,
Sheathed Over
Fiberglass
Insulation)

This standard covers requirements for solid conductor copper and constantan
thermocouple material of four types, usable to different maximum temperatures.

NE C 7-4T Thermocouple
Material,
Copper and
Constantan,
Mineral-Oxide
Insulated,
Sheathed
(Including
Amendment 1)

This standard covers thermocouple material consisting
conductors, mineral-oxide insulation, and a sheet-of~se,

NE C 7-5T Thermocouple
Material,
Chromel-P
and Alumel,
Solid
Conductor
(Bare,
Fiberglass
Insulated

This standard covers requirements for solid conduct-or premium grade Chromel-P
and Alumel thermocouple material of four types, usable to different maximum
temperatures in nuclear reactor or process systems. The material is not suitable for
use in contact with process fluids.
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NE C 7-6T Thermocouple
Material And
Thermocouple
Assembly,
Chromel-P
Versus
Alumel,
Stainless Steel
Sheathed,
Magnesium
Oxide
Insulated

This standard covers requirements for solid conductor premium grade Chromel-P
and Alumel thermocouple material of four types, usable to different maximum
temperatures in nuclear reactor or process systems. The material is not suitable fo:
use in contact with process fluids. ,-,•

NE C 7-14T Metal Sheath,
Ceramic
Insulated,
Thermocouple
, Cable And
Heater Bulk

This document presents the requirements for metal -sheath,•e~ramic - in ulat-d/
thermocouple, cable and heater bulk material-for-high temlzperýture instrumeritatio
and heater applications. The intended use in &spedfiC applicati'on requires
evaluation by the purchaser of the compaatibhiity of tic'thOrmocouple, cable, or
heater, including the effect of temperature, atmosphere,and.nuclear>environment
with the materials in the proposed appli•tion. ') t

NE C 7-15T Thermocouple This document covers line-to-line thermocouplconnecr /nd assemblies of one
Connectors or more connectors mounted on a panel formin'gag ount to line connection.

and
Thermocouple
Connector
Panels
(Including
Amendment 1)
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Table D-1. Historical Sodium Reactor Standards

Number Title ScopeIse.Sau

NE C 7-16T Thermocouple
Assemblies
Magnesium
Oxide
Insulated,
Stainless Steel
Sheathed

This standard is for the fabrication of thermocouple assemblies consisting of
lengths of stainless steel sheathed, magnesium oxide insulated thermocouple
material terminated at the measuring junction end with a measuring junction inside
a welded closure and at the reference junction end with a moisture seal and an
optional thermocouple connector. The assemblies are intended for general'usee in
nuclear installations, but are not of sufficient quality to be used in reactor e
systems.

>1976
Canceled
1996NR

NE C 7-17T Platinum The design, fabrication, and quality assurance requirements for sheathed-alumina-
Resistance insulated platinum resistance thermometers for continuous measurerent-oif Canceled. .. ./75 Canceled
Thermocouple temperatures in the range of 00C to 660'C (32 to 12200F) in applications requiring 1996NR

high accuracy are covered in this standard. • ( >) i•<-

NE C 7-18T Thermo-well This standard is regarding the design and fabrication req uirents for•f /Cacelell
Systems For systems for installation in piping or vessels in liqtid met~al,' stems. Theselthermo- Canceled
Liquid Metal well systems include a thermocouple (seer - -or ai temperature 1974e -0 sistance temperature 1996NR

Service detector (RTD), a thermo-well, tip, extelnion tube, a(c6nn iectti)thead.

NE C 8-2T Liquid Sodium Requirements for a proximity measurement system to be installed in liquid sodium
Bearing Film for measuring displacement are found ifntlh.1hgdocument. T i istandard presents the
Thickness, requirements for the material selection, fabtntCtion, and examination of the,C " 5 /1 1 ý/
Variable transducers (sensors).It also includes the requirentsfr the related signal Canceled
Reluctance conditioning equipment required to complement thtansducers in the total 1976
Transducer, measurement system.

Proximity
Measurement
System
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Table D-1. Historical Sodium Reactor Standards

Nu be Titl Scp tse Sau

NE C 8-4T Electrical
Continuity -
Type Liquid
Metal Leak
Detector

This standard presents the requirements for the design, fabrication, testing and
inspection of two-, three- and four-wire electrical continuity type liquid metal leak
detectors, but does not include the requirements for the electrical circuitry or
components associated with these detectors

i

NE C 8- 5T Electrochemic
al Oxygen
Meter For
Service In
Liquid Sodium

This standard is for the design, materials, fabrication, quality assurance,
examination, and acceptance testing of an electrochemical oxygen meter
auxiliary equipment for use in radioactive or non-radioactive liquid sodiu
service. The meter shall provide a continuous indication of the oxyg n in
concentration over the range 0.5 to 20 ppm oxygen in sodium, at tempera
between 700 and 800'F. Operation at higher temperatures results in edui
lifetimes of the electrochemical cell.

I t

NE C 8-6T Hydrogen
Meter For
Service Liquid
Sodium

Requirements for the design, materials, fabri(
examination, and acceptance testing of a h•
for use in radioactive or non-radioactive Iq
provide a continuous and accurate hirwaton
concentration over the range 0.03 to P)lIm I
between 800 and 10007F (427 and 538°6)J1
monitor changes in hydrogen concentration,,'
and, therefore can be used as a sensor for sod
generators.

NE C 8-7T Diffusion Requirements for the design, materials, fabrication, quality assurance,
Carbon Meter examination, and acceptance testing of a diffusion carbon meter and auxiliary
For Service In equipment for service in radioactive and non-radioactive liquid sodium. The meter
Liquid Sodium provides a continuous indication of the carbon level and changes in carbon level,

through its range of sensitivity, to the chemical activity of carbon in sodium.
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Nu be Titl Scp sse Sau

NE C 8-8T Specimen
Equilibration
Device (Or
Multipurpose
Sampler) For
the Analysis
Of Nonmetals
in Liquid
Sodium

Requirements for the design, materials, fabrication, quality assurance,
examination, and acceptance testing of an equilibration and sampling device and
auxiliary equipment for service in radioactive or non-radioactive liquid sodium.?
The device can be used alone as a step in the analysis for nonmetallic impurities in\
sodium, or it can be used for calibration, in parallel with meters monitoring 't'e ý
activities in sodium of oxygen (NE C 8-5), hydrogen (NE C 8-6), and carboQNE'--
8-7).

>1977 Canceled
1996NR

NE C 10-IT Thermocouple This standard covers the design, manufacture, testing, and quality assurance of the
Signal thermocouple signal transmitters and related services and equipment. Cacee• • 1"\ X/. !-,J __l " 'Canceled
Transmitter Thermocouple signal transmitters convert direct current millivolt 1979

thermocouples into higher level standardized signals for.m9ansmission(ioh 1996NR
equipment at location which are remote fromtheýtlransmitier.'

NE C 10-2T Permanent Requirements for design, manufacture,,te.sting and Qualit Assance of
Magnet Flow- Permanent Magnet Flow-meter slgna'/t rmitters and related serviees and•v ) Canceled
meter Signal equipment. Sensor signal transmittersin•vert dc milli-volt Signals from Permanent 1971•nmttr .ý . -'T I• . .1 1994 NR
Transmitter Magnet Flow-meters into higher-level sthntdardized signals for transmitting to

other equipment at locations that are remote om the ,a tter.

NE C 10-4T Signal Requirements for design, manufacture, testing and',,qSn. ality Assurance of signal CanceledSummer summers and related services and equipment. Signal summers receive two or more 1971 1974 NRsignals as inputs and provide an output signal proportional to the sum of the inputs.

NE C 10-5T Eddy -current Requirements for design, fabrication, testing and inspection of the electronics
Flow-meter necessary for operation and maintenance of probe-type eddy-current flow-meters
Power Supply for use in liquid metal cooled nuclear reactors. This standard supplements the 1973 Canceled
and Signal requirements for an eddy current flow sensor described in NE C 4-7, which senses 1980 NR
Conditioning the sodium flow in a flow duct and transmits a signal to be conditioned as required
Electronic for end use.
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Table D-1. Historical Sodium Reactor Standards

o

Nu br il Scop Issud Sau

NE C 12-IT Gas
Chromatograp
h System For
Sodium Cover
Gas Service

Requirements for the application engineering, materials, quality assurance,
fabrication, examination, acceptance testing, and delivery of a gas chromatograph
system (including analyzer section and control and readout section) for the
continuous on-line measurement of trace impurities in the inert gas used as \acover\.,
for liquid sodium. The cover gas sample delivered to the gas chromatograph/
system shall not exceed 1 ppm of sodium vapor. K

1973
Canceled
1975 NR

NE C15-3T Current Pulse
Preamplifiers
For Use With
Fission
Counters

This standard covers three types of preamplifiers (single ended input and outpUt,.
differential input and single ended output, differential input and output)-for use
with fission counters where it is desired to amplify the current pulse-'of-the counter.
Two gain options for each type of preamplifier are included in the standardIt,
presents the required performance, and overall construction guides-are given to
ensure longevity of operation and good shielding against exfermial electrcal
interference. Various connections of the fission counter bias potentIal o he -.

different preamplifiers along with a means to measure the 'cotter DC c ent/are
presented to accommodate both guarded and unguard\fisku'>ounters. The
impedance for input and output cables arenorminally 50 ohms for the coaxial (or
tri-axial) type and 100 ohms for the twirl-onductor type• \?

K:>

1974
Canceled
1996 NR

NE C15-7T Gamma The requirements for the design, performahce fabrication'anid testing of a gamma
Compensated compensated ionization chamber assembly capable of detecting a thermal
Ionization equivalent neutron flux over the range of •10 1 0 ,t"nv whi simultaneously
Assembly exposed to incident gamma fluxes of up to -~2 x 1'0-',' r. The detector assembly Cneep g .•, .?. s yCanceled
(Fixed shall consist of a gamma compensated ionization chamber designed to operate 1974 1996 NR
Electrical with fixed electrical compensation and removable cables or optional integral
Compensation) cables and an optional electrostatic shield can and cable conduit. The detector

assembly shall be part of a reactor of NE Standards NE F 2-2T and NE C 16-IT as
set forth in this standard.
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NE C 16-IT Supplementary
Criteria And
Requirements
For RDT
Reactor Plant
Protection
Systems

Requirements for the design, fabrication and assembly, quality assurance,
installation, testing, monitoring, calibration, surveillance, and modification of RDT
reactor and critical assembly Plant Protection Systems. It is the intent of this
Standard to require a systematic approach in design of the Plant Protection System
(PPS) wherein sufficient analyses are performed to justify system adequacy.Aqs
noted above, this Standard is applicable to all RDT reactors and critical
assemblies. It is not claimed that adherence to this Standard will guarantee a
reliable PPS, however, compliance is necessary, or the PPS will be inadequate.

NE C 16-3T PPS Buffers The requirements for design, manufacture, testing and quality
Protection System (PPS) Buffers and related services and equi
provide a means of extracting signals from PPS instrumentatic
control functions while isolating the PPS instrumentation froit
occur in non-PPS equipment.

NE C 17-IT High- This standard covers stainless steel sheathedl
Temperature connectors and hermetic seals intended f iI:
Electrical connector and hermetic seal shall berated foi
Connectors neutron fluence to 3 x 1021 n/cm 2 (totaliand g&
and Hermetic surfaces may be exposed to sodium or sodiun
Seals atmospheric pressure.

NE C17-4T General
Instrumentatio
n

Requirements for design, manufacture and testing' ' instrumentation equipment
and related services. This instrumentation, referred to as "equipment" comprises
complete readout equipment, wiring internal and external to cabinets, and racks
and power supplies necessary to furnish the required electrical power for
equipment from a standard power source.
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Numbe Tite Scpe Isued tatu

NE C17-5T Metal-
Sheathed,
Mineral
Insulated
Cable Bulk
Material

The requirements for design, fabrication, and quality assurance of single- and
multiple-conductor, metal-sheathed, mineral-insulated cable (excluding permanent
end terminations).These cables are intended for use as signal and excitation
transmission lines in conjunction with high-temperature instrumentation and-,
control sensors for liquid metal fast reactors, liquid metal containing vess, 'i and
test facilities.

1974
Canceled
1996NR

NE C 18-1T Ceramic The requirements for ceramic electrical Insulators to be used for high-tempt [I Canceled
Electrical instrument application. Methods are presented for conditioning the insulator a -nd 1980 996NR
Insulators determining bulk density.

NE El-lIT Rupture Disk
Devices for 17
Liquid Metal
Systems

NE El -18T Class 1 Valves The requirements or throttle, isolation and check vale asembleFor liquid metal
For Liquid service constructed in accordance with t1h Class 1 requirements 6o the ASME
Metal Service Boiler and Pressure Vessel Code, Sec'io 11, Division I" uclear Power Plant

Components and special requirements that are additive or more restrictive. These Canceled
valves are for applications in which thev eso s the flow of liquid 1975 1996NR
metal coolant in a nuclear reactor primary or,,econdary heat transfer system, or for
other applications in which the valve is subject t e operating conditions and
where loss of function may impair the safety of the system in which the valve is
installed.

NE E 1-19T Class 2 Valves The requirements for performance, design, fabrication, handling, marking,
For Liquid cleaning, packaging, shipping, testing, inspection, and quality assurance of
Metal Service austenitic stainless steel valves for use in high-temperature liquid metal systems. 1974 Canceled

Class 2 valves specified in this standard are in accordance with the ASME Boiler 1996NR
and Pressure Vessel Code, Section III, (the Code). Other codes and standards
invoked herein supplement the existing requirements of Class 2 valves.
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NE E 1-35T Inert Gas
Valves

The requirements for the design, fabrication, inspection, testing, stamping,
cleaning, packaging and quality assurance for code class valves for nuclear power
plant gas service, including their appurtenances and associated equipment
necessary for their function. This standard covers check, throttling or isolation
valves, but does not cover pressure-reducing valves, relief valves or valv • s 6r
cryogenic service.

1972
Canceled
1979NR

NEE 1-1 iT Rupture Disk The requirements for rupture disk devices for installation in inert gas or liqi d
Devices for metal systems and related facilities for protection against overpressur oreakag,
Liquid Metal Rupture disk devices constructed in accordance with this standardkvill -meethe
Systems requirements of the ASME Boiler and Pressure Vessel Code, Sec. III NEI 15-~2

and the additional requirements of this standard.

NE El-36T Floor Valve, The requirements for the construction of a floor valve and iasoc.iated IlI
Reactor equipment.
Refueling And 1972 Canceled
Maintenance 1980 NR
for sodium
cooled reactor

NE E 2-3T Reactor Vessel The requirements for reactor vessels for reaýctorsystems with loop-type sodium
For Liquid cooling that are constructed in accordance with.Ci s1 requirements of the Canceled
Metal Service ASME Boiler and Pressure Vessel Code, Section IIUiad supplementary 1979NR

requirements that are additive or more restrictive.

NE E2-4T Shield Plug The requirements for construction, packaging, and delivery of shield plugs and
And Closure closure caps for use in sodium cooled reactors. The shield plugs and closure caps
Cap For are used to provide radiation shielding and environmental control of penetrations Canceled
Penetrations - in the reactor vessel closure head. 1973
sodium 1979NR
Reactor Vessel
Head
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NE E3-2T Centrifugal,
Free-Surface,
Sodium Pump
With
Electrical
Drive

This Standard delineates the requirements for the design, fabrication, and quality
assurance of a centrifugal, free-surface sodium pump, the electrical motor drive,
and other auxiliary equipment for service in liquid sodium systems.

1971
Canceled
1982NR

NE E3-9 Electromagnet The requirements for the performance, design, fabrication, inspection, andtst:ing .Draft
ic Pump for of electromagnetic pumps used to pump radioactive or non-radioactiveliiuid Supersed
Liquid Metal metal in nuclear reactor plant systems or other critical applications N!er p es NE-E

Service performance and reliability are of primary concern. 3-9T

NE E3-9T Electromagnet The requirements for the performance, design or engineerin fabrication, testin
ic pump for and quality assurance of electromagnetic liquid metal pumps and associat:d Canceleda u x i i a r y e q u p m e n . .•• •1.9 7 4
Liquid Metal auxiliary equipment. 1996
Service

NE E4-5T Forced - The requirements for the design, materls Ifabrication, cxaminaItioUiacceptance
Circulation testing, and delivery of a cold trap assembly to remove impurities from liquid
cold Trap sodium crystallization zones.
Assembly for 1976
Removal Of 1996NR
Sodium
Impurities

NE E4-6T Intermediate The requirements for liquid metal-to-liquid metal heat exchangers constructed in
Heat accordance with the Class 1 requirements of the ASME Boiler and Pressure Vessel
Exchange For Code, Section III, Nuclear Power Plant Components, and special requirements that 1975 Canceled
Liquid Metal are additive or more restrictive. This standard applies to shell-and-tube 1996NR
System "intermediate" heat exchangers used to transfer heat between the primary and

secondary liquid metal coolants of reactor heat transport systems.
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NE E4-7T Sodium to Air
Heat
Exchanger

The requirements for the design, fabrication, and quality assurance for sodium-to-
air heat exchangers and associated auxiliary equipment. 1974 Canceled

1996NR

NE E4-13T Freeze Vent" The requirements for the design, materials, fabrication, quality assurance/' ',, Canceled
For Sodium shipment of sodium freeze vents. '-\10974
Service 19N

'K/
NE E4-14T Vapor Trap The requirements for the design, fabrication, quality assurance and shipment of \.

Assemblies vapor trap assemblies for use where removal of sodium vapor, fog and other,
For Sodium aerosols from an inert gas cover stream is required to prevent plugging of Cancele• .. ,. I • Canceled
Service downstream lines by solid sodium and to protect downstream equipment fom ts 1974

effects. Vapor trap assemblies designed, fabricated, tested.anf insp'ectn,
accordance with this standard will meet the requirements~of;Section I jof the,,-
ASME Boiler and Pressure Vessel Code.

NE E 4-16T Sodium - This standard defines the requirementsfor the designt,.development, testing,
Heated Steam material selection, fabrication, shop testing, inspection, shipping, handling, and• . ",, \ \,-', . .Canceled
Generator installation of sodium-heated steam generators. Steam generators designed, built, 1974 1982NR

tested, and inspected in accordance witihithi•,standard willtrLet the requirements
of Section III of the ASME Boiler and Pressurevessel Code.

NE E 4-19T Plugging The requirements for the design, materials, fabribation', examination, acceptance
Temperature testing, and delivery of a plugging temperature indicator assembly to determine
Indicator plugging temperature of a sodium system above 2757F. Canceled
Assembly For 1975 1996NR
Sodium
Service
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NE E 6-5T Collapsible-
Rotor, Roller
Nut Control
Rod Drive
Mechanism
For Sodium
Service

The requirements for the design, fabrication, assembly, and quality assurance for
the procurement of the electro-mechanical devices intended to move and position
control elements within the core of a liquid sodium cooled nuclear reactor. Only,
those drive mechanisms based upon a collapsible-rotor, roller-nut mechanical
motor, energized by a magnetic field generated by an electrical coil, are governed>
by this Standard. These control rod drive mechanisms (CRDMs) may be ,ontn.cted.
to control rods having specific functions such as power regulation, power>
shimming, or safety shutdown, or any sequence or combination of these fuflncio•n,

>1974
Canceled
1996NR

NE E 6-13T Core Support The core support structure provides support, location and flow distribi fion for the
Structure For fuel assemblies, reflector and radial shield. It also provides supportfbr interfacing
Sodium hardware items. Canceled
Cooled 1972
Reactors 1976NR

(Fabrication
Only)

NE E 6-17T Core Restraint The requirements for the fabrication, tqu ity assurance, pAc kaging"and delivery of
Mechanism the Core Restraint Mechanism for us&ni •liquid metal c6olAd reactor.
For Sodium
Cooled 1972 Canceled
Reactors 1972NR

(Fabrication
Only)

NE E 6-18T Instrument This standard covers the instrument tree for sodium cooled reactors and delineates
tree For the requirements for the fabrication, quality assurance, packaging and delivery.
Sodium The instrument tree provides 1) support for the removable instrument assemblies Canceled
Cooled covered in other standards, 2) secondary hold-down for the core assemblies, and 3) 1973 1976NR
Reactors clearance for the control rod disconnect driveline. The instrument tree is lifted and
(Fabrication rotated from above the core assemblies to provide access for refueling.
Only)
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NE E 6-19T Radial
Reflector
Assembly For
Liquid Metal
Fast Reactors

The requirements for the fabrication, inspection, and quality assurance of core
radial reflector assemblies for use in liquid metal fast reactors.

1978
Canceled
1996NR

NE E6-23T Core Radial The requirements for the fabrication, quality assurance, packaging and dIer Of
Shield For core radial shielding. The purpose of the radial shield is to limit the total dose of >Canceled
Sodium damaging radiation on critical in-vessel components to assure acceptable-end-of- X 1971N 1976NR
Cooled life properties. This standard applies to a radial shield for use in a li qd-mental
Reactors cooled reactor vessel. (K N NV'

NE E6-24T Interim Decay The requirements for design, fabrication, packaging, shipmenran s/i g

Storage For Interim Decay Storage (IDS) facility that will provide a temporary stor'a e locýtion• ~ ~ .ý ',c• V,' - ,
Sodium- for core components and test assemblies for a. sodium-coold reactor. Swll Canceled
Cooled provide a temperature-controlled, liquid sod(-] iwfor Acorle 1973 1980NR
Reactors components en-route to the reactor andiarraLated cor" co 1ponez s'iand test

assemblies that have been removed from the reactore

NE E6-25T Control Rod The requirements for the design, fabrincanand performance specifications for
Absorber Pin control rod absorber pins in a liquid metal f4asireeder reactor.
For Liquid Canceled
Metal Fast 1977 1996NR
Breeder
Reactors

NE E 6-26T Fabrication Of This standard covers control rod drivelines for sodium-cooled fabrication, quality
Control Rod assurance, packaging, and delivery.
Driveline For 1973 Canceled
Sodium 1976NR
Cooled
Reactors
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NE E6-30T Absorber Pin
Boron Carbide
Pellet

The requirements for boron carbide pellets for use in nuclear reactor control rod
absorber pins. 1976

Canceled
1996NR

NE E 6-33T Control Rod The requirements for fabrication, testing, and inspection of control rod asse/m6bles /
Assembly For for the use in liquid metal fast breeder reactors.
Liquid Metal,\ 97 Canceled
Fast Breeder /N1996NR
Reactors

NE E 6-34T Fabrication of This standard establishes the requirements for the fabrication of co/re ompon-ncoreopnent ,

Core pots for liquid metal fast breeder reactor service. This standard applies to core
Component component pots used to hold core components and coolant dng transferand 1972 Canceled

POT For storage. 1976NR
Liquid Metal
Service

• .. 77. '\ . .\>\
NE E 6-36T Low Level The requirements for the fabrication .quality assurance, packaging 'cleaning, and

Flux Monitor delivery of the mechanical system fona.Dow-Level Flux Monitor (LLFM) for
Mechanical Liquid Metal Service. N."'.\
System For Canceled
Liquid Metal 1972 1976NR
Service
(Fabrication
Only)
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NE E 6-38T Low Frication
Hard Surfaces
For Core
Components

The requirements for the formation, application, quality assurance, packaging, and
delivery of low-friction hard surfaces on finished or semi-finished core
components to be used in liquid metal cooled reactors. The purpose of hard
surfaces is to provide low friction between contacting components that must
friction, non-seizing, and anti-galling properties must be maintained ove C g

of environmental conditions covering reactor startup, refueling, and operat"p A

ý1973
Canceled
1996NR

NE E 6-40T Piston Rings The requirements for the material, fabrication, quality assurance, packaging, and\,X
Of High delivery of piston rings of high strength alloys for applications in hiqui-rnetali
Strength cooled reactor cores. The rings may be in the as-fabricated conditiror m/ybe
Alloys For coated with a protective material to provide improved resistance Caneaele
Core corrosion or other environmental conditions. 1974 1996NR
Components
For Liquid
Metal Service

NE E 7-4T Mixing The requirements for the material, fabi-eation, quality assuirance, packaging, and
Component delivery of mixing components for liquimeta1 piping systems. Canceled
For Liquid 1974
Metal Piping
Systems

NE E7-6T Pipe Hangers, The requirements for the design, fabrication, quality assurance, inspection testing, Replaced
Supports And certification and delivery of pipe hangers, supports, and snubbers for liquid metal by DOE
Snubbers For service. This standard does not cover the load-carrying structure to which such 1972 Standard
Liquid Metal supporting elements are attached. E7-9
Service
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NE E 7-8T Penetration for
Piping

Provides the basic requirements for design, fabrication, cleaning, handling,
marking, packaging, shipping and quality assurance of Code specified pipe
penetration assemblies. This standard is not intended to guide the practical design
and applications of expansion bellows to temperatures over 8000 F for stainless -',
steel and 7000 F for carbon steels, but does not prohibit the use of bellowsý >ere

technically feasible as Code and temperature permit. K.s --

1972
Canceled
1975NR

NE E 8-5T Ex-Vessel The requirements for the design, material, fabrication, assembly, inspectioni<.\
Handling preoperational and acceptance testing, and delivery of ex-vessel handling-m achines,
Machine For (EVHM'S) and associated auxiliary equipment for use in refueling iqid-soX'dim Canceled
Sodium cooled nuclear reactor plants when in a shutdown condition. Thisstahdard)applies \ 71  1975NR
Cooled to machines installed in, and as part of, the reactor plant for e -vessel handling of
Reactors reactor core components.

NE E 8-11 T FFTF Closed The Closed Loop In-Reactor Assembly (CLIRA)-is the mf-reactor compon ent/ot

Loop In the Closed Loop System for irradiation offfels-and rhaterials test assemblies.
R eactor 

. 1971

Assembly 
19 1 98ancee

Fabrication

NE E 8-13T Oxygen- The requirements for the design, materials,, abrication, quality assurance,
Hydrogen examination, and acceptance testing of an Ox ,jY rogen Meter Module (0-H
Meter Module Module) for use in monitoring oxygen and/or hydr' e A impurities in radioactive or Canceled
For Service In non-radioactive sodium. The O-H Module includes one or two electrochemical 1972 1996NR
Liquid Sodium oxygen Meters (NE C 8-5) and/or one hydrogen Activity Meter (NE C 8-6) and the

required sodium flow and temperature control accessories for operation of the
Meters.
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NE E8-14T Carbon Meter-
Equilibration
Module For
Service In
Liquid Sodium

The requirements for the design, materials, fabrication, quality assurance,
examination, and acceptance testing of a carbon meter-specimen equilibration
module (C-E Module) for use in (a) monitoring the chemical activity of carbon
dissolved in radioactive or non-radioactive sodium, or (b) for calibrating meters-
that monitor the activities of nonmetallic impurities (0, H, C, N) in radioactive or
non-radioactive sodium by establishing in metal specimens contents of tfiese,
impurities that are in equilibrium with their activities in the sodium.

1972
Canceled
1977NR

NE E 8-15T Fabrication The requirements for the fabrication, verification, packaging and deliveryof a
OF Plug plug-handling fixture for sodium-cooled reactors.
Handling Canceled
Fixture For 1974 CaNR
Sodium 1975NR
Cooled
Reactors

NE E8-18T Threaded This standard covers threaded fastenersf6r4ise in nuclear and associated
Fasteners For applications to be manufactured from specified bolting material ?urnished as Canceled
Nuclear forgings, rod or bar stock. 1996NR
Components

NE E10-2T Guard Vessel The requirements for the materials, design, fabriatoition,' ispection, testing,
For Primary shipment, and quality assurance of guard vessels~ sed'to collect accidental sodium
Sodium leakage from components in the primary heat transport system of nuclear power 1970 1979NR
Containing plants.
Components
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NE E10-3T Tank-Liquid
Metal Service

The basic requirements for design, fabrication, cleaning, handling, marking,
delivery, and quality assurance for austenitic stainless steel vessels and low-alloy
steel vessels to be furnished in accordance with ASME Boiler and Pressure Vessel
Code. Section III, as supplemented by NE E 15-2, for use in liquid metal serice.4.
Carbon steel vessels for liquid metal service will be subject to the above-(? <

established requirements of this standard but limited to temperatures beldow 7\0.0

1974
Canceled
1996NR

NE El1-2T Filter For The requirements for either filter or strainer assemblies to remove solids fro m\

Sodium liquid sodium. These assemblies may consist of a filter or strainer elementonly \or,
Service a housing, element and appurtenances. If an assembly component functionsias a Canceled

pressure-retaining boundary, the requirements of this standard are/-et by/ 1980 NR
construction in accordance with Class 1 or 2 of the ASME Boileriand Press ure
Vessel Code, Section 111, Nuclear Power Plant Components..

NE E13-1T Ceramic This standard establishes the requirements for ceramic grad'eplutoniumndioxide for
Grade the fabrication of mixed oxide fuel pellets Lk Canceled
Plutonium 1996NR
Dioxide

NE E13-2T Ceramic This standard establishes the requirements-,for ceramic grad uranium dioxide for
Grade the fabrication of mixed oxide fuel pellets, insulator pelleigs and blanket pellets. Canceled
Uranium 1996NR
Dioxide

NE E13-3 T Fast Flux Test This standard establishes the requirements for uranyl nitrate solution to be used for
Facility the production of mixed oxide fuel pellets. 1971 Canceled
Uranyl Nitrate 1996NR
Solution
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NE E 13-4T Fast Flux Test
Facility
Plutonium
Nitrate
Solution

This standard establishes the requirements for plutonium nitrate solution to be used
for fabrication of mixed oxide fuel pellets.

1971
Canceled
1996NR

NE E 13-5T Fast Reactor The requirements for fuel pins to be used in FBR fuel assemblies. Fuel pins consist ^Canceled
Fuel Pin of mixed uranium-plutonium oxide fuel pellets clad with Type 316 stainlessgteel 19 /1996 NR

or other purchaser specified alloy steel. -" __\ 996 NR

NE E13-6T Fast Breeder The requirements for mixed uranium plutonium oxide fuel pellets obe used/ in\,
Reactor Mixed FBR fuel pins. 1984 Canceled
Oxide Fuel 1996NR
Pellet

NE E 13-7T Fast Breeder This standard establishes the requirements .f6ruraiumdiodepellets.
Reactor 1984 Canceled
Uranium 1984 1996NR
Dioxide Pellet

NE E13-8T Fast Flux Test The requirements for 20% cold worked modified Type 36 stainless steel seamless Canceled
Facility Driver tubes for FFTF driver fuel cladding. 1.982Repl
Fuel Pin 1971 aced by
Seamless ASTM
Cladding Tube A771-88

NE E 13-9T Fast Flux Test The requirements for driver fuel pin end caps for the FFTF that are to be made Canceled
Facility Driver from 20% cold worked modified Type 316 stainless steel rod. 1982
Fuel Pin End 1971 Replaced
Caps by DOE

(NE) M7-
23
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NE E 13-lOT Fast Flux Test
Facility Driver
Fuel Pin
Reflectors

The requirements for Inconel 600 reflectors for use in FFTF driver fuel pins.

4>

1971

Canceled
.1982
Replaced
by
ASTMB1
66-86

NEE 13-1 IT Fast Flux Test The requirements for type 316 stainless steel plenum spacers for FTP arriv!i'fuel I Canceled
Facility Driver pins. 1982Repl
Fuel Pin 1 aced by
Plenum Spacer ASTM

A269-88

NE E13-13T Fast Flux Test The requirements for type 332 stainless steel plenum springs Canceled
Facility Driver 1982
Fuel Pin Wrap 1971 Replaced
Wire by

ASTM
A580-83

NE E13-16T Fast Breeder The requirements for 17% (approximately) c~Oldworkednmohdified Type 316
Reactor stainless steel wire for wrapping FFTF driver fuel's,ýp 1986
Assembly \16
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NEE 15-
2NB-T

Class 1
Nuclear
Components
(Supplement
ToASME
Boiler and
Pressure
Vessel Code,
Section III,
Subsections
NCA and NB)

This standard supplements the rules for the construction of nuclear components
that are covered by Subsections NCA and NB of the 1983 Edition of the ASME
Boiler and Pressure Vessel Code (the I E Code), Section 111. When this standard
is invoked or referenced, the applicable subsections of Section 111 of the Code are\
also invoked or referenced.

~1,183

NE E15-
2NC-T

Class 2
Nuclear
Components
(Supplement
To ASME
Boiler and
Pressure
Vessel Code,
Section III,
Subsections
NCA and NC)

This standard supplements the rules for the construction of (
that are covered by Subsections NCA and NC of the 1980\c
Boiler and Pressure Vessel Code (the Code), Section III. W,
invoked or referenced the applicable subsections-ýof.Section
invoked or referenced.
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NEE15-
2ND-T

Class 3
Nuclear
Components
(Supplement
To ASME
Boiler and
Pressure
Vessel Code,
Section III,
Subsections
NCA and ND)

This standard supplements the rules for the construction of nuclear components
that are covered by Subsections NCA and ND of the 1980 Edition of the ASME
Boiler and Pressure Vessel Code (the Code), Section I1I. When this standard is
invoked or referenced, the applicable subsections of Section III of the Code ire
also invoked or referenced.

I I

led
TR

led
TR

NE E15-
2NE-T

Class MC
Nuclear
Components
(Supplement
To ASME
Boiler and
Pressure
Vessel Code,
Section III,
Subsections
NCA and NE)

This standard supplements the rules for the construction of
that are covered by Subsections NA and NE of the 1974F
Boiler and Pressure Vessel Code (the Code), Sect-ion II. W
invoked or referenced, the applicable subs sectins of
also invoked or referenced.

eCode are

Insulation
Heater Module
Piping

The requirements for the performance, design, materials, fabrication, and quality
assurance of removable, modular insulation/heater units for stainless steel or
carbon steel piping in nuclear reactor systems.
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NE E16-IT Test Vehicles
For Transient
Reactors Test
Facility
(Treat)
Experiments
Containing
Sodium

The requirements for the design, fabrication and quality assurance of the test
vehicle for sodium-cooled experiments that will be subjected to short term testing
in the Transient Reactor Test Facility (TREAT).

>1974
Canceled
1996NR

NE Fl-1 Preparation The requirements, formats and processes needed to establish an RDT tand'ard.
and •Canceled
Application of 1977 1996NR
RDT 19N
Standards_ _ _ _ _ _ __ _ _ _

NE FL -2T Preparation of This standard prescribes the purpose,, scope, oganization a content of plant
Plant and design requirements (PDR) documents.a4)lsystem desigdes~npetdons (SDDs), to
System Design provide a unified approach to their nreparation and use lbya project-as the principal Canceled
Description means to establish the plant design re ments and to es''ablish, describe, and 1996NR
Documents control the individual system designs from conception andtiroughout the lifetime

of the plant.
NE F2-2 Quality Sets forth general requirements for planning, managi ng, conducting, and

Assurance evaluating quality assurance programs for reactor development and test facility
Program projects and associated processes, structures, components and systems. These
Requirements quality assurance requirements are based on proven practices and provide the 1982 CaNc

means of control and verification whereby those responsible for project
management can assure that the quality required for safe, reliable and economical
operation will be achieved.
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NE F2-4 Quality
Verification
Program
Requirements

Sets forth mandatory and optional requirements for the establishment and
implementation by the contractor of a program of activities designed to verify that
items or services conform to specified quality requirements of the contract.

NE F2-6T Quality and
Control of
Analytical
Chemistry
Laboratories
For Mixed
Oxide Fuel
Analysis

Defines the action required to qualify analytical chemistry laboratories
chemical analyses required for the acceptance of fuel material.

NE F 2-7T Acceptance
Sampling
Plans

This standard is a compilation of attributes and-variables acceptance samp
plans and procedures which may be used as a &ea-d refence tprovide p

to both supplier and purchaser whenever sampling inspection isinyolved.
t I.

NE F 2-8T Quality and
Control of
Analytical
Chemistry
Laboratories
For Control
Rod Absorber
Material
Analysis

This standard defines the action requtired
laboratories to do the chemical analyses'
material.

NE F3-1T Inspection Establishes requirements for manufacturer's inspection systems. These
System requirements are in addition to those inspections and tests set forth in applicable
Requirements specifications and other contractual documents.
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NE F3-2T Calibration
Program
Requirements

Sets forth requirements for the establishment and maintenance of a calibration
program to measure and verify the accuracy of all measuring and test equipment
(M&TE) necessary to accomplish contract or program requirements. N

1973
Canceled
1996NR

NE F3-6T Nondestructiv This standard supplements the requirements of the 1980 edition of the AS M,
e Examination Boiler and Pressure Vessel Code (ASME Code), Section V. When this staiidard•,-'Y\
(Supplement invoked or referenced the applicable subsections of Section V are also inv1ei"817
to ASME referenced. '/8 j•2jCanceled
Boiler and 1996NR
Pressure
Vessel Code,
Section V)

NE F-3-7T Inspection Covers nondestructive examination requirements (visualei.iRquid penetrant
Requirements radiographic and hardness determinations) ancdacceptanceista dards fo~rw \ear
For Materials applications within reactor coolant systems• such-asanti.-fric i'.7bearings, valve
Used in seats, thrust and journal sleeve bearings(and similar aptpli'tlons. Canceled
Reactor 1967 1996NR
Coolant
System Wear
Applications

NE F3-1OT Nondestructiv Establishes requirements applicable to the nondestructive examination of
e Examination replaceable reactor core components. Core components consist of the fuel rod, Canceled
of Reactor control rod, and radial reflector assemblies and their sub-components. 1980 1996NR
Core Requirements contained in this standard are intended to be equivalent to or more
Components stringent than similar requirements in the reference documents in Section 2.
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NE F 3-1IT Mass
Spectrometer
Helium Leak
Detection For
Instruments
and Small
Components

The requirements for detecting and locating leaks and measuring the leak rate in
instruments and other small components using a helium mass spectrometer leak
detector.

>1972
Canceled
1996NR

%

NE F 3-15T Requirements Establishes minimum requirements for measuring equipment to be used-for
For Inspection performing inspection of items to determine conformance to specified vahe-o f 7 Replaced
Of geometric characteristics and for the inspection data to be recorded: \"'973 by ASQC
Dimensional Ml
Characteristics

NE F3-37T Special Provides requirements for the manufacture, examination, or test of materialsg
Requirements by a referencing RDT standard'or oer rng document, shall Canceled

•/. 1974For Metal be satisfied in addition to all other requirements for the~naterial. 1984
Products <7 _ _

NE F3-40T Methods For Provides the sampling and analytical procedures that are to be used in Replaced
the Analysis of implementing, operating, and purchasing purin• specifications for sodium and by
Sodium and cover gas. ASTM
Cover Gas C997-83

NE F4-20T Operation and Sets forth requirements for the preparation of operation and maintenance manuals
Maintenance by the manufacturer or supplier of equipment for which a manual is required. This
Manuals standard contains requirements for a manual that is complete, orderly and in a form Canceled

useful to the purchaser and that contains all the necessary information to maintain 1971 1996NR
the equipment throughout its entire lifetime. It requires that the validity of the
technical instructions shall be verified by demonstration. Also included are
editorial requirements and requirements for printing and binding.
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NE F 5-IT Cleaning and
Cleanliness
Requirements
For Nuclear
Components

Covers cleaning and cleanliness requirements during fabrication and assembly of
vessels, heat exchangers, pumps, piping, valves, and other components for nuclear
service. 1978

Canceled
1996NR

NE F5-2T Cleaning and Gives requirements for cleanliness control and for developing and maintaining a
Cleanliness comprehensive cleaning and cleanliness control program in fabrication and-
Control construction areas where critical components or assemblies for nuclearpfacilities X
Program are being built, installed, or stored. Cleanliness control includes alleasures, Canceled
Requirements necessary to enable proper cleaning, to clean, and to protect surfaceibormrný \7 1994

contamination and recontamination (after cleaning), including hmitations on the'
use of or contact with certain materials, protection of cleanel suarf ces/
housekeeping, personnel practices, materials use, and en..TrIonmental control. 7

NE F5-3T Component Requirements for cleaning and cleanliness,6f cniical s rfac'es of~pars,
Cleaning subassemblies, and components for nucleaefacilities ding and'after fabrication, 1970 1994
Requirements but before installation into a system.<•}• \" 1994

NE F5-4T Removal of Establishes requirements for sodium remoiy~processing ofieat exchangers,
Sodium Form pumps valves, mechanical items, and other 6emhs constructed of austenitic stainless
Systems and steel or other alloys for service in liquid sodiu stemsand sodium-laden CanceledS /1 9 7 0 1 .9
Components environments that are to be re-qualified and retuiedito service. This standard 1996

permits the use of any qualified sodium removal process that is based on the
reaction of sodium with water or alcohol.

NE F5-5T Recommended Covers the cleaning of new parts, components and systems for nuclear
Practices For applications. It does not cover the decontamination of surfaces that have been
Cleaning of exposed to process fluids, although some of the practices discussed may be useful 1970 Canceled
Nuclear for this purpose. The standard gives recommendations, precautions that must be 1996
Components observed, and limitations of cleaning methods, development of cleaning
and Systems procedures, and inspection of cleaned surfaces.
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NE F5-9T Sodium
Removal
Processes

Establishes requirements for acceptable processes for sodium removal from
components or systems intended for reuse. The sodium removal methods described
herein are applicable to removal of radioactive sodium, but additional
requirements regarding the handling of radioactive components and process
streams are not covered in this standard.

1977 Canceled
1996NR

NE F5-10T Decontaminati Establishes process requirements for decontaminating hot leg (between rea,.,, "
on of Hot Leg core outlet and intermediate heat exchanger) LMFBR components intended-fo'

LMFBR reuse. The process applies to components made from AISI 304 and 316-stainless Canceled
Components steel alloys, their low carbon analogs ("L" grades) and CF-8 and CFc7 ting 49 1996NR

alloys, "with nickel-base or cobalt-base hard facing alloy also used for examýp)1, 1 j
pump bearings. /

NE F 6-2T Welding of Establishes the requirements for welding and for the evaJudtipn of we~dfo ,

Reactor Core replaceable reactor core components and test assemblies.l\ore co-pon\htCd / tes "ssm b "~h co e c mo o C an celed
Components consist of the driver fuel, control rod and ra~tialre. ecor assemblies and their sub- 1973 19
and Test components. 1996

Assemblies

NE F6-5T Welding and This standard supplements the requiremts'qfthe 1980 ejlition of the ASME
Brazing Boiler and Pressure Vessel Code (the Code),Section IX.eWhen this standard is
Qualifications invoked or referenced the applicable subsections-ofSection IX of the Code are
(Supplement also invoked or referenced. Canceled
to ASME 1983 CaNR
Boiler and 1996NR
Pressure
Vessel Code
Section IX)

NE F6-OT Repair of Sets forth requirements to be met in the repair of materials by welding. It is Canceled
Materials by intended to be applied with referencing standards for basic material product forms. 1972 1996NR
Welding
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NE F6-1 IT Fabrication
and
Installation of
Piping
Subassemblies
for Liquid
Metal Service

This standard delineates the requirements for fabrication of piping subassemblies
to be used in liquid metal piping systems.

NE7-1T Continuous
Identifications
Marking of
Wrought
Metal
Products

This standard establishes the requirements for identification marking
wrought metal products by the use of constantly recurring symbolsx/

(

NE F7-3T Marking of
Components
and Parts

This standard covers surface marking of componentsand partpurchased in
accordance with RDT standards. The stAndard covers pŽrmanent~identification
marking and temporary marking for interim identificationo ayouZmistructional, or
control purposes during manufacture or."ihstallation that are placed directly on the
surface of the item. A

NE F7-2 IT Packaging, This standard covers the requirements for pac'Ka'ging,4aclaing, and marking of
Packing and equipment, components, and spares to safeguard'i~eariliness, prevent physical
Marking of damage or other forms of deterioration, and maintain identification throughout
Components shipment and storage.
for Shipment
and Storage
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NE F 8-6T Hoisting and
Rigging of
Critical
Components
and Related
Equipment

The purpose of this standard is to provide requirements and rules that will
minimize the likelihood of physical damage to critical items due to dropping,
upset, impact, or other handling accident.

NE F9-1T Requirements
for Nuclear
Components at
Elevated
Temperatures

Supplements the rules of ASME Code Cases 1331-5, 1331-6 and 1331-7 fotl6!e;
construction of Class 1 nuclear components, parts and appurtenances for-highl
temperature service and constitutes the sole means for the application ot CoC"
Case 1331 to the design, fabrication and installation of such equipment in facilities
under RDT cognizance.

i i

NE F 9-4T Requirements
for Design of
Class 1
Elevated
Temperature
Nuclear
System
Components
(Supplement
to ASME
Code Case N-
47) (See
Conversion
Project
GDRQ-0002)

Provides rules for the design of Class 1 nuclear com
temperatures. It constitutes a complete set of requirc
conjunction with Section 111 of the ASME'Iillr-aii
(ASME Code) and addenda, and ASMECo'de Case
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NE F 9-5T Guidelines and
Procedures for
Design of
Class 1
Elevated
Temperature
Nuclear
System
Components
(See
Conversion
Project
GDRQ-0003)

Guidelines and procedures for the manufacturer in satisfying the requirements
given in NE F 9-4T. Guidance is given regarding planning and control of design
analysis. A sequence for calculations is recommended. Methods of analysis
including procedures to account for environmental effects, are given which are
acceptable in principle to the owner.

+ 4

NE FI-IT Analytical
Chemistry
Methods For
Mixed Oxide
Fuel

Provides analytical chemistry methods for the analysis ofr 1aterials used"to5-
produce mixed oxide fuel. These materials andnsulator pellets

and the plutonium and uranium oxides ea•litrates usedit fabricateethese pellets.

NE F 1l-2T Analytical This standard provides analytical chemistry-ethods for/theanalysis of boron
Chemistry carbide powder and pellets.
Methods For
Boron Carbide
Absorber

NE F 11-5T Determination This standard establishes the procedure for determining the homogeneity of
of Fuel Pellet plutonium oxide-uranium oxide (PuO2-UO2) fuel pellets by alpha-
Homogeneity autoradiography.
by Alpha-
Autoradiograp
hy
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NE F 11-4T Determination
of A Figure of
Merit for
PuO2-UO2
Fuel Pellet
Homogeneity
By Use of An
Electron
Microprobe

This standard establishes the procedure for determining homogeneity ofPu02-U02
fuel pellets by electron microprobe analysis.

4 -I-

NE F 11-6T Ceramo
graphic
Preparation of
Mixed Oxide
Fuel Pellets

Establishes the requirements for ceramo-graphic sections of
mixed oxide (PUO2 -U02) fuel pellets. The specimens are I
subsequent evaluations of composition homogeneity and mji

F +

NE Ml-IT Stainless Steel
Covered
Welding
Electrons

Covers chromium and chromium-nicke l eel'd6vered\eldrag
for nuclear and associated applicatin n".

NE MI-2T Stainless Steel
Welding Rods
and Bare
Electrodes

Covers chromium and chromium-nickel stair
for nuclear and associated applications.

NE M1-4T Low Alloy This standard covers low alloy steel covered for nuclear and associated
Steel Covered applications.
Welding
Electrodes
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NE M1-5T Welding Rods
and
Electrodes,
Surfacing

This standard covers nickel and nickel-alloy bare and covered welding rods and
electrodes for hard surfacing in nuclear and associated applications.

1982
Canceled
1996NR

NE Ml -9T Brazing Filler This standard covers brazing filler metal for nuclear and associated appllktions• • Canceled
Metal "4• 81 N19 96NR

NE MI-1 IT Nickel and This standard covers nickel and nickel -alloy bare welding rods and electrodes2 fo .\
Nickel -Alloy nuclear and associated applications. Canceled
Bare Welding 81 CanR

Rods and
Electrodes

NE MI -17T Bare Carbon This standard covers bare carbon steel electrodes, and flumx sr submerge4ac
Steel welding in nuclear and associated applicatio•ns,
Electrodes and 1982 Canceled
Fluxes For 1996NR
Submerged
ARC Welding

NE M 1-20T Mild Steel This standard covers mild steel electrodes forV metla welding for nuclear
Electrodes For and associated applications Canceled
Flux-Cored 1979 1996NR
ARC Welding
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NE M 1-23T 2-1/4%-
Chromium
1%-
Molybdenum
Alloy Bare
Welding Rods
and Electrons

This standard covers 2-114%-chromium, 1%-molybdenum alloy bare welding rods
and electrodes for nuclear and associated applications. Note: Electrodes furnished
in accordance with this standard are not for use in the submerged arc welding
process. x\

f

NE M2-1T Carbon Steel
Forgings for
Piping
Components.

This standard was superseded by the standard M2-21.

4 t

NE M2-2T Stainless and
Low Alloy
Steel Forgings

This standard covers stainless and low alloy steel
associated applications.

NE M2-4T Alloy Steel
Forgings

This standard covers allo,

4 f.

NE M2-5T Austenitic
Stainless Steel
Welding
Fittings

Covers austenitic stainless steel welding fittings foa
applications.

uclear and associated

NE M 2-6T Martensitic This standard covers martensitic stainless steel (type 403 modified) forgings for
Stainless Steel nuclear and associated applications.

D-41



Table D-1. Historical Sodium Reactor Standards

Nubr il ScoeIsed Sau

NE M 2-16T Tungsten
Forgings
(AMS 7897
With
Additional
Requirements)

Basis of Purchase 1. Orders for material under this specification shall include the
following information: 2. Quantity (weight or number of pieces) 3. Name of
material (forged tungsten) 4. Form (bars, forging, or forging stock) 5.

1- t

NE M 2-19T 2-1/4% -

Chromium,
1%
Molybdenum
Alloy Steel
Tube-sheet
Forgings.

This standard covers 2-1/4%-chromium, 1% molybdenum alloy steel
heat exchanger and steam generator tube sheets for nuclear and assoc
applications.

.11
NE M 2-21T Forgings and This standard covers carbon steel and medifin

Bars For bars for nuclear and associated applicati6os.
Nuclear and
Other Special
Applications.

NE M 3-2T Stainless and
Alloy Steel
Seamless
Tubes.

This standard covers stainless and allc
applications.

NE M3-3T Austenitic This standard covers austenitic stainless steel pipe for nuclear and associated
Stainless Steel applications.
Seamless Pipe.
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This standard covers nickel alloy seamless tubes for nuclear and associated
applications.
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This standard covers seamless and welded small diameter austenitic stainless steel
tubing for nuclear and associated applications.
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NE M3-33T 2-1/4% -

Chromium,
1%
Molybdenum
Alloy Steel
Seamless
Tubes.

This standard covers 2-1/4%-chromium, 1% molybdenum alloy steel seamless
tubes for use in heat exchangers and steam generators for nuclear and associated
applications. N

1OQ )

NE M3-34T Pipe and
Tubing For
Nuclear and
Other Special
Applications.

This standard covers carbon steel and medium-and high-alloy steel pipe-and tub:iii•\
for nuclear and associated applications.

i i
NE M4-1T Carbon Steel

Castings.
This standard was sul

NE M4-2T Austenitic
Stainless Steel
Castings
(ASME SA-
351 with
Additional
Requirements)

This standard was superseded by M

NE M 4-4T Alloy Steel This standard was superseded by M 4-6.
Casting.

D-45



Table D-1. Historical Sodium Reactor Standards

Number Title ~~ScoeIsed Sau

This standard covers carbon steel and medium- and high-alloy steel castings for
nuclear and--associated applications.
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NE M 5-4T Nickel -
Chromium -
Iron Alloy
Plate, Sheet,
and Strip
(ASME SB-
168 with
Additional
Requirements)

This standard covers nickel-chromium-iron alloy, plate, sheet, and strip for nuclear
and associated applications.

NE M5-20T Nickel -
Chromium -
Iron Alloy
Plate, Sheet,
and Strip
(AMS 5597
with
Additional
Requirements)

This standard covers nickel-chromium-molybdenum-columbium
and strip for nuclear and associated applications other than those
of the ASME Boiler and Pressure Vessel Code (ASME Cocje);

NE M 5-21T Nickel -
Chromium -
Iron Alloy
Plate, Sheet,
and Strip
(AMS 5596
with
Additional
Requirements)

This standard covers nickel-chromium-molybd•
and strip for nuclear and associated application
of the ASME Boiler and Pressure Vessel Code
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NE M 5-23T Steel Plates
For Nuclear
and Other
Special
Applications
(ASME SA-
647 With
Additional
Requirements)

This standard covers carbon steel, and medium and high alloy steel plates, sheets,
and strips for nuclear and associated applications.

NE M6-1T Alloy Steel
Bolting
Material For
Low
Temperature
Services
(ASME SA-
320 with
Additional
Requirements)

This standard covers alloy steel bolting mat
nuclear and associated applications.

NE M6-2T Mechanical
Locking
Devices.

This standard covers the technical requiremenY.aplii•Jq to the design and
installation of mechanical locking devices for scre6w:threaded fasteners, non-
threaded fasteners and other similar application, where special precautions
necessitate the use of such locking devices.

NE M6-3T Alloy Steel Covers alloy steel bolting material (bar, bolts, screws, studs, and stud bolts) for
Bolting nuclear and associated applications.
Material For
High
Temperature
Services.
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This standard covers alloy steel nuts for bolting for high-pressure and high-
temperature service in nuclear and associated applications.
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NE M 7-2T Nickel Alloy
Bar, Rod and
Forgings,
Precipitation
Hardening
(ASTM A461
With
Additional
Requirements)

This specification covers nickel-chromium-iron age-hardenable alloy bars, rods,
forgings, and forging stock for nuclear and associated applications. Grade 688 only
is covered.

NE M 7-3T Alloy Steel
Bars and
.Shapes
(ASME SA-
479 With
Additional
Requirements)

This standard covers alloy steel bars and sh
applications.

/.

NE M 7-4T Nickel -
Chromium -
Iron Alloy
Rod and Bar
(ASME SB-
166 with
Additional
Requirements)

This standard covers nickel-chromium-iron alloy rod and bar for nuclear and
associated applications

NE M7-6T Precipitation- This standard covers precipitation-hardening stainless steel bars, shapes, and
Hardening forgings for nuclear and associated applications.
Stainless Steel
Bars, Shapes
and Forgings.
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NE M 7-7T Cobalt -
Chromium
Alloy Bars and
Shapes

Covers hot rolled and solution annealed, and aged cobalt-chromium alloy bars in
the shape of rounds, squares, hexagons, and hollow cylinders for wear and
corrosion resisting applications in nuclear plant and associated systems.

NE M 7-8T Nickel -
Chromium -
Iron Alloy
Wire (AMS
5687 with
Additional
Requirements)

This standard covers nickel-chromium-iron alloy wire for nuclear and as:
applications.

NE M 7-12T Nickel Wire This Standard presents the requirements for nickel wire
temperature instrument applications.

i i

NE M7-13T Ceramic-
insulated
Magnet Wire

This standard defines the requirements fdr-eeramlc-i"sulated j

high-temperature instrument applications.

NE M7-23T Austenitic This standard establishes the requirementsfoaustenitic stailess steel bar 0.125 to
Stainless Steel 10.00 in. (3.18 to 254.0 mm) diameter or size'inithe annealed, cold worked, or hot
Bar for Core worked condition for core components. "
Components
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NE M8-1T Helical Age-
Hardenable
Nickel-
Chromium-
Iron Alloy
Springs

This standard covers the design, fabrication, and testing equipments for helical
springs, manufactured from age-hardenable nickel-chromium-iron alloy, for use at
temperatures up to 12000 F (6490 C).

1981
Canceled
1996NR

("Z")
NE M9-1T Nickel - This standard covers material and fabrication requirements for nickel-chromiu.m-

Chromium- iron and non-integral seals made by forming, machining or a combination of*
Iron and forming and machining.
Austenitic 73 1975NR

Chromium
Nickel Alloy
Seals

NE M1 1-IT Non-metallic Covers the requirements for non-metallic sdal ýatm s rials usedqinrreactor plant and
Seal Materials associated system components, and i Silpling, trans1~ rifr servicing equiment Canceled

where the non-metallic seal materiakd6ulfd contact the reactor coolant or enter the 1976NR
reactor coolant system. "__,__.

NE M 11-2T Impregnated Covers coil and ring braided asbestos paccling'sfor valvesie/ms and pumps in hot
Asbestos water or steam service and classified as: A. Tp'•-, T~tral uoroethylene (TFE)
Packing impregnated asbestos packing for continuous expobelup to 550oF. A. Type II - 1969 Canceled
Material Graphite impregnated asbestos packing with nickel-chromium-iron alloy (ASTM 1976NR

B 166-63) or nickel-copper alloy (ASTM B 164-61) reinforcing wire inserts for
continuous exposure up to 650°F.
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NE M12 -1T Test
Requirements
For Thermal
Insulating
Materials For
Use On
Austenitic
Stainless Steel

Covers testing and chemical analysis of mineral-base thermal insulation materials,
cements, and adhesives for suitability of use on austenitic stainless steel plant
equipment including components and piping systems

NE M 12-2T Calcium
Silicate Block
and Pipe
Thermal
Insulation
(ASTMC 533
With
Additional
Requirements)

Covers the requirements for calcium silicate block and pipe them
intended for use with material susceptible to chloride stress corro

1

(

NEM 12-3T Mineral Fiber
Hydraulic
setting
Thermal
Insulating and
Finishing
Cement
(ASTM 449
With
Additional
Requirements)

Cover the requirements for mineral fiberhydraulic-settinfgs hermal insulating and
finishing cement intended for use with pref6 ed insulation on metals susceptible
to chloride stress corrosion cracking. •
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NE M12-4T Reflective
Insulation.

Covers requirements for the design, materials, fabrication, inspection, and testing
of metal reflective thermal insulation for use at temperatures up to 12000 F on
components in nuclear reactor systems and associated test loops.

1974
Canceled
1996NR

NE M 12-5T Thermal Covers the requirements for high temperature (15000 F), homogeneous the Ial
Insulation, insulation in molded or flexible forms, with thermal conductivities lower thýMn h C e
Flexible or molecular conductivity of still air. -Canceled
Molded, High 'I 9 k7 l96
Temperature, /I 996NR

Low
Conductivity.

NE M12-6T Mineral Fiber Covers the requirements for mineral fiber thermal insulation minfle xible; gid,T"... I f~ /t
Thermal semi-rigid and loose fill forms for use on pipe and other~suigfaces at temperatures
Insulation, from below ambient and above ambient up to -800'F.This insulation is'intended

High for use with material susceptible to chloride s6.esscorrosion\. W•hen used on
Temperature, materials not susceptible to chloride strep'siorrosiont, teisulatiO\1shall not be
Rigid, flexible required to comply with the corrosi n~tests defined in RE M 12- V` 1973 Canceled
and Loose Fill 1980NR
(ASTM C 612
With
Additional
Requirements)

NE M 13-IT Sodium Establishes purity, quality assurance, and delivery requirements for the Replaced
Purchase procurement of bulk sodium intended for use in sodium cooled fast breeder 1973 by
Specifications reactors and for use in nonreactor test and experimental systems in the Fast ASTM

Breeder Reactor (FBR) program. C1051-85

NE M14-1T Sodium Cover Establishes purity requirements for the procurement of inert gases (argon, helium, Canceled
Gas-Purchase and nitrogen) used to cover sodium in liquid metal fast breeder reactors and 1975 1996NR
Specifications supporting test systems. The allowable impurities in the gases are given.
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NE M14-2T Fuel and
Control
Assembly Tag
Gas

Establishes the requirements for tag gas to be used for locating failed fuel pins and
control rod absorber pins in the reactor by the failure monitoring system. Tag gas
shall consist of varying isotopic mixtures of xenon, krypton, or other gases. 1986

Canceled
1996NR

NE M17-1T Sodium This standard establishes the requirements for procurement of a sodium-catbonatj\
Carbonate, base, low-chloride content fire extinguishing agent.
Low chloride 1 ýCanceled
Fire 1996NR
Extinguishing
Agent

NE P3-iT Electric Covers modular, header-plate type electric penetration assei~lles in research, e•st;"
I I I .. ( ' q I

Penetration and demonstration reactors: hot cells; fuel cycle development facilities; spetfel.
Assemblies in storage and radioactive waste facilities; and other-researh• 'an'd developrmL'entV
Containment facilities. Canceled
Structures 1979~1996NR
(IEEE 317 19N
with
Additional
Requirements)

NE P4-iT Electric Establishes the performance, materials, fabrication method, inspection and test,
Heaters and quality assurance requirements for electric heaters simulating LMFBR fuel pin Canceled
Simulated configurations which are used for heat transfer and other studies related to liquid 1972 1996NR
LMFBR Fuel metal cooled nuclear fuel.
Pins
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NE P 4-3T Metal
Sheathed
Mineral
insulated
Electric
Resistance
Heaters

This standard presents the requirements or tubular, metal-sheathed, double-ended
electrical resistance heaters having compacted mineral oxide insulation.
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