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5.1

5.0 INTEGRATED SAFETY ANALYSIS (ISA)

PURPOSE OF REVIEW

The types of submittals from the applicant that are addressed by this chapter are:

The applicant’s safety assessment of the design bases for the mixed oxide (MOX) fuel
fabrication facility, which is submitted pursuant to 10 CFR 70.22(f) for construction approval;
and '

The ISA for a license 1o possess and use special nuclear material (SNM), which includes:

-- The ISA chapter of the license application that contains the applicant’s ISA
programmatic commitments; and

- The applicant’s declaration that it completed an ISA in accordance with the regulations
"~ and the ISA Summary of the processes, methods, personnel, and results of the ISA.

Safety Assessment of the Design Bases

The purpose of this review is to establish that the material the applicant submits to obtain a
construction approval includes a description of the plant site and a safety assessment of the
design bases that demonstrates that the applicant's principle stfuctures, systems, and
components (SSCs) will provide protection against natural phenomena and the
consequences of other accidents in accordance with the performance requirements of

10 CFR 70.61. Pursuant to 10 CFR 70.23(b), the Commission must grant approval before
the applicant may begin constructing the facility.

The safety assessment of the design bases is neither an ISA nor a substitute for the ISA
that is submitted with the application for a license to possess and use SNM (see ltem B);
instead, the safety assessment of the design bases allows the staff to determine if the
applicant's design bases is adequate to meet 10 CFR 70.23(b) and to determine that the
applicant, by using the safety assessment of the design bases, is building a foundation for
the ISA to support the license application. Moreover, the processes the applicant uses to
develop the safety assessment for the design bases should be analogous to the processes
that the applicant will use to develop the ISA for the license application. Therefore, the
areas of review and acceptance criteria described for the safety assessment of the design
bases draw upon the acceptance criteria for the ISA for the license application.

The relationship between the safety assessment of the design bases and the I1SA is shown
in Figure 5-1.

5.0-1 NUREG-1718
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B. ThelSA

5.2

5.3

ISA Programmatic Commitments

The purpose of the review of the ISA chapter of a license application is to determine that
the applicant established and commits to organization and procedures as may be
explicitly required by the regulation for the ISA, or sufficient to accomplish an ISA
function required by the regulation, and provides a formal system to manage changes to
the ISA.

ISA Results and Summary

The purpose of the review of the ISA results, primarily as described in thé ISA
Summary, is to establish reasonable assurance that the applicant:

a.

Performed a comprehensive ISA of the MOX fuel fabrication facility and its
processes using effective systematic methods and competent staff.

identified and evaluated all hazards and credible accident sequences in the I1SA that
involve process deviations or other events internal to the facility (e.g., explosions and
fires) and credible external events (e.g., floods, high winds, and earthquakes) that
could result in consequences to the public, workers, or the environment of the types
specified in 10 CFR 70.61.

Designated engineered and administrative items relied on for safety (IROFS) and
evaluated the set of items for each accident sequence to provide reasonable
assurance, through preventive or mitigative measures, that the safety performance
requirements of 10 CFR 70.61 are met.

RESPONSIBILITY FOR REVIEW

Primary: ISA reviewer
Secondary: Reviewers in specific technical areas, including nuclear criticality

safety, fire protection, chemical safety, radiation safety, and
environmental protection

Supporting: Fuel Facility Inspection Staff

AREAS OF REVIEW

The staff should review the material submitted for construction approval, which includes the
applicant’s design bases, safety assessment of the design bases, and principal SSCs of the
facility. The safety assessment of the design bases is expected to consist of tasks analogous

NUREG-1718 5.0-2
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to the initial tasks in an ISA as described in Section 5.3.2. Specific areas of review for the
construction approval review are documented in Section 5.3.1.

The applicant’s ISA programmatic functions and commitments should be documented in the
license application. The ISA is part of the safety program and consists of the process safety
information (PSI), the methods used by the licensee to perform the ISA, the qualifications of the
team performing the I1SA, the method of documenting and implementing the results of the ISA,
and the process used to keep the ISA current when changes are made to the facility. When the
applicant submits the license application, the staff should review the applicant’'s ISA
programmatic functions and commitments, primarily as documented in the application. Specific
areas of review are documented in Section 5.3.2(A).

The applicant’s ISA Summary, and other ISA documentation, should document the methods,
personnel used, and ISA results. The applicant submits the ISA Summary to the NRC with the
application for a license to possess and use SNM, with additional ISA documentation available
for NRC review at the facility site. The term "results of the ISA" includes all the ISA information
that the applicant submits to the NRC (including the programmatic functions and commitments
reviewed under Section 5.3.2(A)) plus any additional supporting information that the applicant
keeps at the site. The staff should also evaluate the results of the ISA, primarily as described in
the ISA Summary. Review of selected additional information or review of information at the
applicant’s site will, in general, be necessary to attain reasonable assurance of acceptability of
the results for compliance with the regulations, particularly, 10 CFR 70.61. Specnflc areas of
review are documented in Section 5.3.2(B).

5.3.1 Safety Assessment of the Design Bases

To determine if the NRC can grant constructlon .approval for a MOX facility in accordance with
10 CFR 70.22(f), areas of review should include:

A. The applicant's plant site description related to the safety assessment of the design basis,
including information needed for quantification of the likelihood and severity of the natural
phenomena such as earthquakes, tornadoes, floods, natural fires, hurricanes, and other
wind storms.

B. A description of the team that performed the safety assessment of the design bases.

C. A definition of the quantitative chemical consequence standards to be used in determining
compliance with 10 CFR 70. 61;

D. The applicant’'s methods for conducting the safety assessment of the design basis,
including:

i. The-method for hazard identification;

ii. The method for analyzing select accidents;

5.0-3 NUREG-1718
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iii. Definition of the terms likely, unlikely, highly unlikely, and credible that the applicant will
use to show compliance with 10 CFR 70.61 as well as the method used to develop the
definitions; and

iv. The applicant’'s methods to evaluate chemical and radiological consequences and
likelihood evaluation to show compliance with 10 CFR 70.61.

E. The safety assessment of the design bases of the principal SSCs of the facility, including:
i. A hazard identification;
ii. A process hazard analysis (PHA) that examines selected accidents; and

Jiii. An assessment of the likelihoods and conseguences of the accidents examined in the
" PHA (see Item ii). ' '

F. A description of the design bases of the principal SSCs, including:
i. The provisions and design bases for protection against natural phenomena and
ii. The design bases for protection against other potential accidents.

G. The applicant's ISA elements and commitments (see Section 5.3.2(A)}, including a
description of how the applicant plans to incorporate the safety assessment of the design
basis in the ISA performed for the license application.

Evaluation of the adequacy of methods, safety margins, and other discipline-specific safety
design bases are contained in the appropriate chapters of this standard review plan (SRP).
Review of the quality assurance program description required by 10 CFR 70.22(f) and of other
non-ISA elements of the submittal are addressed by the other chapters of this SRP. In
particular, the adequacy of safety management measures and generic technical aspects of
methods used to analyze design bases for fire and chemical safety, radiological protection, and
natural phenomena hazard estimation and evaluation of facility response may be addressed in
other chapters.

5.3.2 The ISA
A. ISA Programrhatic Commitments

The staft should review the application for a license to possess and use SNM to determine
whether the applicant’'s commitments to perform and maintain an ISA are adequate. In the
following, the phrases "process node" or “process” are used to refer to a single reasonably
compact piece of equipment or workstation where a single unit process or processing step
is conducted. The MOX fuel fabrication facility is expected to be divided into several major
process lines or areas, each consisting of many process nodes. Areas of review should
include:

NUREG-1718 5.04
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i. The applicant’s description of and commitments to compile and maintain a current and
accurate set of P8I, including information on the hazardous materials, equipment, and
technology used in each process. The applicant should explain this activity in detail in
the description of its configuration management program (Sectlon 15.2, Configuration
Management).

ii. The applicant’s description of and commitments to requirements for ISA team training
and qualifications (Section 15.4, Training and Qualification of Plant Personnel).

iii. The applicant’s description of and commitments to ISA methods, method selection

criteria or specific methods to be used for particular classes of process nodes (usually
process workstations). For the purposes of this review, the applicant should begin the
ISA with an identification of hazards (chemicals, radiological materials, fissile materials,
etc.) that may present a potential threat to the public, facility workers, or the
environment. Based on a systematic analysis of each plarit process, the ISA PHA
identifies a set of individual accident sequences or process upsets that could result from
the hazards. The applicant’s ISA methods address:

Hazard identification;

PHA (accident identification);

Accident sequence construction and evaluation;

Consequence determination and comparability to 10 CFR 70.61; and
Likelihood categorization for determining compliance with 10 CFR 70.61.

oo

iv. The applicant’s description of and commitments to management procedures for
conducting and maintaining the ISA. The object of this review is to ensure that the
overall integrity of the ISA is maintained as a current and accurate safety basis for the
facility. The applicant's ISA management procedures include procedures for:

Performing and updating the ISA;
Review responsibility;
-ISA documentation;
Reporting ISA Summary changes per 10 CFR 70.72(d){(1) and (3); and
Maintenance of ISA records per 10 CFR 70.62(a)(2).

cpooTp

The integrity of the applicant's ISA management procedures should be controlled by the
applicant's configuration management program (see Section 15.2).

ISA Results and Summary

The staff reviews the ISA results (primarily the ISA Summary, but may include other ISA
documentation) to find reasonable assurance that the applicant has performed a systematic
evaluation of the hazards and credible accident sequences and has identified IROFS and
management measures that satisfy the performance requirements of 10 CFR 70.61. The
review includes those accidents that result in a release of radioactive material, a nuclear
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criticality event, or any other exposure to radiation resuiting from use of licensed material.
In addition, the staff reviews accidents involving hazardous chemicals produced from
licensed materials, that is, chemicals that are licensed materials, or have licensed materials
as precursor compounds, or substances that physicaily or chemically interact with licensed
materials and that are toxic, explosive, flammable, corrosive, or reactive to the extent that
they endanger life or health. These include substances that are commingled with licensed
material or-are produced by a reaction with licensed material. If a chemical accident has the
potential to cause, or reduce protection from, a radiation exposure accident, then it aiso
must be addressed. On the other hand, event sequences having unmitigated
consequences less than those identified in 10 CFR 70.61(c), once identified as such, do not
require further consideration within the 1SA.

i. The site description (see Section 1.3, Site Description) concerning those factors that
could affect safety such as geography, meteorology (e.g., high winds and flood
potential), seismology, demography, and nearby industrial facilities and transportation
routes. '

ii. The facility description concerning features that could affect potential accidents and their
consequences. Examples of these features are facility location, facility design
information, and the location and arrangement of buildings on the facility site.

iii. The description in the ISA Summary of each process analyzed as part of the ISA.
Specific areas reviewed include basic process function and theory, functions of major
components and their operation, process design and equipment, and process operating
ranges and limits. It is expected that, for certain processes, additional information or a
visit to the facility will be necessary to permit staff to understand the process adequately.
Reviewer visits to the facility do not obviate the need for accurate, current drawings,
process descriptions, and related information that are needed to evaluate facility safety.

iv. The applicant’s ISA team qualifications as described in the ISA Summary.

v. The applicant's ISA methods as described in the ISA Summary. Additional information
concerning methods provided in the application. Documentation of specific examples of
the application of methods may be requested or reviewed onsite to confirm
understanding of specific methods.

vi. The applicant’s quantitative standards for the chemical consequences levels specified in
10 CFR 70.61, as described in the ISA Summary.

vii. The applicant’s definitions of unlikely, highly unlikely, and credible used in
10 CFR 70.61, as described in the ISA Summary.

viii. The information resulting from the ISA that demonstrates compliance with the
performance criteria of 10 CFR 70.61. in addition to the information specifically required
" as noted in Items ix through xi below, this information includes for each applicable
process: :

NUREG-1718 5.0-6



integrated Safety Analysis (ISA)

a. The consequences evaluated for each postulated accident sequence and
comparison to the consequence levels identified in 10 CFR 70.61. Information such
as inventory and release path factors that support the results of the consequence
evaluation.

b. Information showing how each accident sequence has been assessed to have the
likelihood required by 10 CFR 70.61.

c. Information describing how each accident sequence, for each process, is protected
sufficiently by the IROFS listed in the ISA Summary to comply with 10 CFR 70.61.

ix. Information,’in the ISA Summary, listing hazards and interactions for each process.
X. Information provided in the ISA Summary that describes all accident sequences.

xi. The list, in the ISA Summary, describing the IROFS for all accidents in each process
sufficiently to understand their safety function in meeting the appropriate consequence
and likelihood requirements of 10 CFR 70.61.

xii. The list, in the ISA Summary, identifying those IROFS which are the sole item relied on
in an accident sequence to assure compliance with 10 CFR 70.61.

xiii. The information, in the ISA Summary, demonstrating compliance with the criticality
monitoring requirements of 10 CFR 70.24.

xiv. The information, in the ISA Summary, demonstrating compliance with baseline design
criteria required by 10 CFR 70.64(a)(1) through (5) and (7) through (10) for new"
facilities, or new processes at existing facilities, and required to be submitted in
accordance with 10 CFR 70.65(b)(4). Since these elements all bear on the adequacy of
IROFS, it is efficient to inciude their review in the ISA Summary review.

It is expected that, in addition to Eeviewing the application and ISA Summary, the NRC staff will
select subsets of certain areas for which additional information will be reviewed, in some cases
-~ at the site. The method for selecting specific processes or accidents for additional review is
described in Section 5.5 of this chapter, "Review Procedures.”

5.4 ACCEPTANCE CRITERIA

5.4.1 Regulatory Requirements

The regulatiohs in 10 CFR 70.23(b) require an applicant who is planning to construct and

operate a plutonium processing and fuel fabrication facility, such as a MOX facility to obtain
NRC approval prior to initiating construction. The NRC’s approval is based on information the
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applicant submits pursuant to 10 CFR 70.22(f), which includes the safety assessment of the
design bases.

The requirement to perform an ISA is specified in 10 CFR 70.62. The regulations in

10 CFR 70.62(a)(2) require that the applicant establish and maintain records of PSI, which are
needed to perform and support the ISA. Also, 10 CFR 70.62(c) specifies requirements for the
tasks comprising the ISA and for the qualifications of ISA team personnel, and requires that the
ISA must evaluate whether the applicant's facility, with its listed IROFS, meets the safety
performance requirements of 10 CFR 70.61. The regulations of 10 CFR 70.64 specify design
criteria requirements for new facilities. Additionally, 10 CFR 70.72 states requirements for
keeping the ISA and its documentation current when changes are made to SSCs.

5.4.2 Regulatory Guidance

Guidance applicable to performing an ISA and documenting the results is contained in
NUREG-1513, "Integrated Safety Analysis Guidance Document.” A sample approach for a risk
evaluation of one process is provided in Appendix A to this SRP to illustrate an acceptable form
and content. '

5.4.3 Regulatory Acceptance Criteria
5.4.3.1 Safety Assessment of the Design Bases

The construction approval review includes the safety assessment of the design bases of the
principal SSCs that will protect against natural phenomena and other accidents. The safety
assessment of the design bases is not a substitute for the ISA that is submitted with an
application for a license to possess and use SNM (see Section 5.4.3.2); instead, the safety
assessment of the design bases allows the staff to determine if the applicant's design bases
are adequate to meet 10 CFR 70.23(b). '

The steps the applicant follows to develop the safety assessment for the design bases should
be analogous to the steps that the applicant will use to develop the ISA; however, the reviewer
should expect the application of these steps to be adjusted according to the level of design
when the applicant applies for construction approval. To avoid repetition, the acceptance
criteria in this section are cross-referenced with the acceptance criteria for the ISA.

The staff should find the applicant's safety assessment of the design bases of the prihcipal
SSCs acceptable if the -following criteria are met: o

A. The applicant’s plant site description includes sufficient mformatlon to support the safety
assessment of the desngn bases, including:

i. A site description. The site description should contain similar information as defined in

~ Section 5.4.3.2(B)(i). The level of detail should be sufficient to allow an evaluation of
natural phenomena and other external accidents. :
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il. A facility description. The facility description should contain similar information as
described in Section 5.4.3.2(B)(ii). The level of detail should allow the reviewer to
understand the relationship between the design bases of the principal SSCs and the
facility.

iii. A process description. The process description should contain similar information as
defined in Sections 5.4.3.2(B)(iii)(a) and (b) consistent with the level of design. In
addition, the applicant should provide additional detail (see Sections 5.4.3.2(B)(iii)(c)
and (d)) where the process design is established through the design bases (e.g.,
operatmg ranges and limits).

The level of detail the applicant provides to meet the above acceptance criteria is consistent
with the level of design.

. The team that performed the safety assessment of the desngn bases should meet the
acceptance criteria of Section 5.4.3.2(B)(iv).

. The applicant proposes quantitative standards for chemical consequences to assess the
consequences from acute chemical exposures. The applicant’s quantitative standards
should be consistent with Section 5.4.3.2(B)(vi).

. The applicant’'s methods for conducting the safety assessment of the design bases are a
logical precursor to the methods the applicant will use to perform an ISA as described in
Section 5.4.3.2(B)(v). The applicant considers the level of design when it selects the
methods for the safety assessment of the design bases. For example, the level of design
when the applicant requests construction approval may dictate that the applicant’'s methods
are more approximate and less complete than would be expected for an ISA. However, the

applicant should still provide reasonable estimates based on quantitative information that is
consistent with valid methods.

i. The applicant uses the methods of NUREG~1513 for hazard identification or shows that
the method the applicant selected will result in a hazard identification consistent with -
Section 5. 4 .2(B)(v)(a).

ii. The applicant's methodology for the PHA should allow the applicant to examine selected
accidents. At a minimum, this should include:

a. Natural phenomena and other types of bounding accidents;
b. Other events such as fires, explosions, criticalities, radiological (or hazardous
chemical as applicable under 10 CFR Part 70) exposures, and loss of containment;

and

.c. Potential accidents from other classes of hazards indicated by the hazard
identification.
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The applicant’s definitions for likelihood should be consistent with the guidance in
Section 5.4.3.2(B)(vii). The applicant’s methodology for applying likelihoods to the
accidents examined in ltem ii above should:

a. Show how each principal SSC acts to prevent or mitigate the accident;

b. Address any design bases that ensure that the principal SSC will function as
intended (e.g., safety margins for criticality).

¢. Assign the accident sequences as inikely, highly uniikely, or neither.

. The applicant’s methodology for assessing the consequences of accidents is consistent

with the acceptance cntena in Section 5.4.3.2(B}{(v)(c).

The applicant describes how the methods used for the safety assessment of the design
bases differ from the applicant’s methods for the 1SA (see Item G) and provides plans to
transition from the design bases to the ISA.

E. The applicant’s safety assessment of the design bases shows that the design and design
bases will result in a facility that will meet the performance requirements of 10 CFR 70.61
and the defense-in-depth requirement of 10 CFR 70.64(b).

The applicant’s safety assessment of the design bases includes:

A hazards analysis based on the methods described in item D(i) that identifies the
approximate location and quantities of SNM and other hazardous materials.

A process hazard analysis and accident sequence identification based on the methods
described in Item D(ii). In particular, the applicant:

a. Provides the frequency of occurrence of severity levels of the phenomena and
demonstrates the ability of the SSC to withstand specified severity levels. The
applicant may demonstrate the frequencies of natural phenomena and assess the
likelihood that the safety functions of the SSCs will not fail when subject to natural
phenomena by reference to accepted standards rather than by individual analyses.

A discussion of what ta"s':ks constitute a safety assessment of design bases for
" protection against natural phenomena is found in Appendix B of this SRP. Accepted
standards for natural phenomena assessment are referenced therein.

b. .Indicates the controlied parameters for safe operation, provides the-limiting values of
any controlied parameter, and explains and assesses the means of controlling those
parameters to Wlthln those limiting values.
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¢. Explains for processes vulnerable to criticality accidents, why it is expected that the
given design and design bases will meet the double contingency requirement of
10 CFR 70.64(a)(9).

As discussed in Item iii below, the accident consequences will depend on the design
bases of the principal SSCs. When analyzing accident sequences, the applicant should
examine the failure of ALL features, structures, control devices, equipment, or

- procedures to ensure that all principal SSCs are appropriately identified.

Consequence assessment

The applicant’s consequence assessment is sufficiently quantitative to.compare the
consequence estimates against the performance requirements of 10 CFR 70.61. The
applicant does not determine the consequences for all accidents and all SSCs
individually; however, the applicant demonstrates that the consequence assessment is
bounding through the applicant’s analysis of representative processes sufficient to cover
all principal types of hazardous materials.

Likelihood Assessment

The applicant provides information that indicates that the frequencies of accidents are in
accordance with the acceptance criteria for the applicant's likelihood definitions. The
applicant’s safety assessment of the design bases with respect to likelihood provides
reasonable assurance that the likelihood requirements of 10 CFR 70.61 will be met by
the final design. The applicant commits to using equivalent or refined definitions of
likely, unlikely, highly unlikely, and credible in the ISA. In addition, the applicant
describes the likelihood evaluation method to be used in the ISA. The applicant makes
these methods and definitions part of the design bases..

F. The applicant describes the principal SSCs. This description should inciude:

“The number, types, and description of the principal SSCs. In particular, the applicant

describes the generali features that indicate that the principal SSCs can be designed
and constructed to meet the design bases.

The description of the principal SSCs need not be at the level of detailed engineering
drawings. However, principal safety function features, devices, amounts of hazardous
materials, and the principal dimensions, layout, and location relevant to safety must be
given. Each general type of principal SSC or process using the same design bases
must be described. However, approximate numbers of each general type of principal
SSC or process is sufficient. It is the safety basis that is to be assessed.

For each principal SSC, the parameters that will be specified or controlied for safety and
the ranges and values of those parameters that constitute the design bases. For active
engineered controls, the applicant states the type of sensing and the type of control
device. For passive engineered controls, the applicant states the general geometry,
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materials, and how they prevent the accident. This applicant should also address
administrative controls (if any). The applicant demonstrates that these parameters are
consistent with the process description (see item A(iii)) and incorporates SUfflClen'[ safety
margins to account for uncertainties.

iii. For natural phenomena hazards, the general aspects of the principal SSCs that make
them resistant to failure.

iv. The functional relationship of each principle SSC to the top-level safety function for a
process, for example, by a fauit tree.

By definition (see the Glossary to this SRP), all principal SSCs are IROFS. Therefore, the
applicant either commits to assigning all principal SSCs as IROFS when the applicant
performs an [SA, or commits to prowdmg justification as to why an IROFS designation is not
necessary for a principal SSC.

G. The applicant commits to ISA programmatic commitments for completing the ISA for a
license to possess and use SNM (see Section 5.4.3.2(A})). The commitments are consistent
with the regulatory acceptance criteria in Section 5.4.3.2(A) considering the level of design.

© 5.4.3.2 The ISA for the License Application

The acceptance criteria for an ISA are based on meeting the relevant requirements in

10 CFR Part 70, "Domestic Licensing of Special Nuclear Material." The ISA will form the basis
for the safety program by identifying potential accidents, designating IROFS and management
measures, and evaluating the likelihood of each accident sequence for compliance with

10 CFR 70.61. The acceptance criteria in Section 5.4.3.2(A) address the programmatic
commitments made by the applicant to perform and maintain an ISA. The acceptance criteria
in Section 5.4.3.2(B) address the ISA results and whether those results demonstrate the ability
of the applicant to meet the performance requirements of 10 CFR 70.61.

A. [SA Programmatic Commitments

Several elements may be necessary to carry out each required program function effectively.
These elements may include: organization, assignment of responsibilities, management
policies, required activities, documented procedures for activities, use of industry consensus
standards, and technical safety practices. The applicant’s commitment to each ISA
requirement of the rule should be acceptable if it:

e Describes each necessary safety program element sufficiently to understand how well it
supports the safety program function;

e Commits to each safety program element, as described, and to maintaining onsite written
procedures for carrying out that function, if necessary; and :
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* Provides reasonable assurance that the elements, as descﬁbed, would be effective in
accomplishing the safety program function.

To be acceptable, commitment statements in the application should be declarative
sentences with main verbs such as: shall, will, is, or must. Sentences with phrases
expressing optional alternatives or recommendations—such as: should, may, will be
considered, or as appropriate—may be acceptable if there are supporting statements giving
the criteria for selecting the option. If no selection criteria are given, then phrases stating
recommendations or options are not commitments. However, it may be acceptable for
some safety elements of lesser importance not to be stated as commitments.

" The staff should find the applicant’s ISA programmatic commitments acceptable if the
following criteria are met: . ‘

i. The applicant commits to compiling and maintaining current a database of PSI. As part
-of this commitment, the. applicant will use the written PSI to update the ISA and to
identify and understand the hazards associated with the processes. The applicant’s
compilation of written PS! includes: :

a. Thehazards of all materials used or produced in the process, including information
on chemical and physical properties such as toxicity, acute exposure limits,
~ reactivity, chemical and thermal stability or other applicable information that would
typically be included on Material Safety Data Sheets (see 10 CFR 1910.122(g)).

b. Equipment used in the process, including information of a general nature on topics
such as the materials of construction; piping and instrumentation diagrams;
ventilation; design codes and standards employed; material and energy balances;
safety systems (e.g., interlocks, detection or suppression systems); electrical
classification and relief system design; and the design bases.

c. Technology of the process, including block flow diagrams or simplified process flow
diagrams, a brief outline of the process chemistry, safe upper and iower limits for
controlled parameters (e.g., temperature, pressure, flow, concentration) and an
evaluation of the health and safety consequences of process deviations.

ii. The applicant commits to keeping the ISA and ISA Summary accurate and up-to-date by
means of a'suitable configuration management system. The applicant's ISA accounts
for any changes made to the facility or its processes (e.g., changes to the site, operating
procedures, control systems). The applicant succinctly outlines its management
policies, organizational responsibilities, revision time frame, and procedures to perform
and approve revisions to the ISA. The applicant commits to evaluating any facility
‘changes or changes in the process safety information that may alter the parameters of
an accident sequence by means of the facility’s ISA methodology. The applicant
commits to using an.ISA team with similar qualifications to those used in conducting the
original JSA for any modifications and revisions that the applicant deems necessary.

The applicant commits to reviewing any facility changes that may increase the level of
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risk and, if dictated by revision of the ISA, to selecting and implementing new or
additional IROFS and appropriate management measures. The applicant commits to
submitting to the NRC revisions of the ISA Summary within the time frame specmed in
10 CFR 70.72(d)(1).

iii. The applicant commits to promptly addressing any safety-significant vuinerabilities or
unacceptable performance deficiencies identified in the ISA. Whenever an update of
the ISA is conducted, the applicant commits to taking prompt and appropriate actions to
address any vulnerabilities that may have been identified. If a proposed change resuits
in a new type of accident sequence (e.g., different initiating event, changes in the
consequences as defined in 10 CFR 70.61) or increases the risk of a previously
analyzed accident sequence to an unacceptable level, the applicant commits to promptly
evaluating the adequacy of existing IROFS and associated management measures and
to making necessary changes, if required.

iv. The applicant includes procedures and criteria for changing-the ISA, along with its
commitment to design and implement a facility change mechanism that meets the
requirements of 10 CFR 70.72. The applicant should discuss the evaluation of the
change within the ISA framework and procedures and responsibilities for updating the
facility ISA.

v. The applicant commits to engaging personnel with appropriate experience and expertise
in engineering and process operations to update the ISA and keep it current. The ISA
team for a process shall consist of individuals knowledgeable in the facility’s 1ISA
methodology and in the operation and hazards of the particular process.

vi. The regulations in 10 CFR 70.62(c) require that an [SA of appropriate complexity be
conducted for each process and that it accomplish six results. The application is
acceptabie if it describes sufficiently specific methods and criteria that would be effective
in accomplishing each of these tasks. Such effective methods and criteria are
described in NUREG-1513, NUREG/CR-6410, ltem v of Section 5.4.3.2(B), and
Appendix A to this SRP. The applicant must provide sufficient features, criteria,
equations, and data so that the staff can evaluate how the ISA for a particular process
shows that the applicant will meet the performance requirements of 10 CFR 70.61.

vii. The applicant commits to implementing all IROFS and maintaining them in a functional
state so they are available and reliable when needed. Management measures (which
are evaluated in Chapter 15.0) comprise the principal mechanism by which the reliability
and availability of IROFS are assured.

B. ISA Results and Summary
The preceding section addressed commitments to ISA requirements of the safety program.
This section addresses whether the results of carrying out that program, i.e., the ISA

methods and results, demonstrate compiiance with the performance criteria of
10 CFR 70.61. Information in the ISA Summary shouid provide the pnmaryabass for
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drawing a conclusion that staff is reasonably assured that the identified IROFS will satisfy
the performance requirements of the rule. However, the basis for the staff conclusion would
not be limited to a determination that the applicant’s ISA program has the capability only to
identify the appropriate IROFS. Rather, the focus of the staff review would be on the
sufficiency of the IROFS identified in the ISA Summary. This requires a determination of
whether the identified IROFS are adequate to control the potential accidents of concern at
the facility. The accidents of concern are those whose consequences would be at the high
and intermediate consequence levels absent any preventive or mitigative controls. In this
context, adequacy means the capability of the IROFS to prevent the related accidents with
sufficient reliability, or to sufficiently mitigate their consequences. This, in turn, requires
staft to make a determination concerning the completeness of the accident sequences
identified in the ISA Summary. To support such a review, the information in the ISA
Summary needs to provide enough information concerning the accidents to which the
IROFS relate to be able to assess their contributions to prevention or mitigation. The ISA
Summary must contain enough information concerning the ISA procedures, methods, and
human resources employed to have confidence that the potential accidents identified are
reasonably complete.

The completeness and adequacy of the IROFS is not the only consideration for satisfying
the performance requirements of 10 CFR 70.61. In addition, staff needs to determine that
appropriate management measures will be in place that will ensure the availability and
reliability of the identified IROFS, to the degree needed to satisfy the likelihood element of
the performance requnrement

The following acceptance criteria address, in the order given in 10 CFR 70.65(b), each of
the required content elements of the ISA Summary. The acceptance criteria are not simply
that the ISA Summary elements are described in the document submitted, but rather that
the information submitted is sufficient to demonstrate that the applicant’s process safety:
design and safety procedures meet the performance requirements of 10 CFR 70.61 and
other ISA requirements of 10 CFR Part 70. Thus the staff will accept the applicant’s ISA
results if the staff finds that the following criteria are met;

i. Site Description

The applicant’s site description in the ISA Summary includes or references the following
safety-related information with emphasis on those factors that could affect safety:

a. The site geography, including the site location and the location of other prominent
natural and manmade features, such as mountains, rivers, airports, population
centers, possible hazardous commercial and manufacturing faculltles etc., adequate
to permit evaluation of:

(1) The likelihoods of accidents caused by external factors and

(2) The consequences of potential accidents.
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b. Population information, based on recent census data, that shows population
distribution as a function of distance from the facility adequate to permit evaluation
of regulatory requirements, including the public consequences listed in:

10 CFR 70.61.

¢. Natural phenomena (e.g., tornadoes, hurricanes, and earthquakes) and other
external events, characterized sufficiently to assess their impact on facility safety
and to assess their likelihood of occurrence. The applicant identifies the design
bases events for the facility and indicates which events are considered incredible
and the basis for that determination. The assessment aiso indicates which events
could occur without adversely impacting safety. Natural phenomena are addressed
in more detail in Appendix B to this SRP.

The level of detail for this material is greater than that which would be acceptable in the
general information contained in Chapter 1.0 because the information i is needed to
evaluate the ISA.

ii. Facility Description

The applicant’s facility description identifies and describes the general features that
affect the reliability or availability of IROFS._.The information provided shouid adequately
support an overall understanding of the facnllty structure and its general arrangement as
it pertalns to the ISA. As a minimum, the applicant adequately identifies and describes:

a. The facility location and the distance from the site boundary in all directions,
including the distance to the nearest resident and the distance to boundaries in the
prevailing wind directions.

b. Design information regarding the facility’s resistance to failures caused by credible
external events, when those failures may produce consequences exceeding those
identified in 10 CFR 70.61.

c. The location and arrangement of 'buildings on the facility site.

If the applicant provides facility description information in the license application, the
applicant may provide a reference to the appropriate section.

iii. Processes

The applicant’s description of the processes analyzed as part of the ISA provides
sufficient detail to provide staff with an understanding of the theory of operation and to
allow the staff to determine compliance with the performance requirements of

10 CFR 70.61. The applicant may provide a description at the systems level if it permits
the staff to conduct: (1) an evaluation of the completeness of the hazard and accident
identification tasks (see Item Bviii), Information Demonstrating Compliance with the
Performance Requirements) and (2) an evaluation of the likelihood and consequences
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of the accidents identified (see Item B(viii)). Where the applicant identified a need for
IROFS in the ISA results (as identified in the ISA Summary), the applicant provides an
adequate explanation of how the IROFS reliably prevent the process from exceeding
safety limits for each case identified in the ISA results. The process description
includes:

a.

Basic process function and theory, including a general discussion of the basic theory
of the process;

Function and operation of major components, including the general arrangement,
function, and operation of major components in the process; process schematics
showing the major components and instrumentation; and, if appropriate, chemical

- flow sheets showing the compositions of the various process streams.

Process design and equipment, including a discussion of the process design,
equipment, and instrumentation that is sufficiently detailed to permit an adequate
understanding of the results of the ISA. In particular, it is usually necessary for
criticality safety to diagram the location and geometry of the fissile and other
materials in the process, for both normal and bounding abnormal conditions. This
can be done using either schematic drawings or textual descriptions indicating the
location and geometry of fissile materials, moderators, etc., sufficient to permit an
understanding of how the IROFS limit the mass, geometry, moderation, refiection,
etc. (see Chapter 6.0 for more information on nuclear criticality safety).

Process operating ranges and limits, mcludmg the operating ranges and limits for
measured process variables (e.g., temperatures, pressures, flows, and
compositions) that are controlled by IROFS to ensure safe operation of the process.
The process operating limits and ranges are consistent with those the applicant
evaluated as adequate for safety in the ISA. The applicant may elect to present this
information as a tabular summary of all IROFS grouped according to hazard type,
that is, nuclear criticality, radiological hazards, chemical hazards, etc., as shown in
Appendix A to this SRP.

ISA Team Qualifications

The applicant’s ISA teams and team qualifications, as stated in the ISA Summary, meet
the following acceptance criteria:

a.

b.

The ISA team has a team_leader who is formally trained and knowledgeable in the
ISA methodology chosen for the hazard and accident evaluations. In addition, the
team leader should have an adequate understanding of all process operations and

* hazards under evaluation, but should not be the cognizant engineer or expert for that

process.

At least one member of the ISA team has thorough, specific, and detailed
experience in the process under evaluation.
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¢. The team represents a variety of process design and safety experiences in those
particular safety disciplines relevant to hazards that could credibly be present in the
process, including, if applicable, radiation safety, nuclear criticality safety, fire
protection, and chemical safety disciplines.

d. A manager provides overall administrative and technical direction for the ISA.

v. ISA Méthods:

it is important that the reviewer determine what the methods and criteria used in the ISA
are and whether they are adequate in principle before evaluating results for individual
processes. The summary of ISA methods is considered acceptable if it describes the
methods used for each ISA task. In accordance with NUREG-1513, it is expected that
different specific analytical techniques will be used in different processes depending on
their nature and complexity. Specific acceptance criteria for methods used in each ISA
task are as follows: '

a. Hazard ldentification Method: The applicant’s hazard identification method leads to
a hazard identification that:

(1) Provides a list of materials (radioactive, fissile, flammable, and toxic) or
conditions that could result in hazardous situations. The list includes maximum
intended inventory amounts and the location of the hazardous materials at the
site'.

{(2) Provides a hazards interaction table showing potential interactions between
materials, including conditions that could result in hazardous situations.

b. PHA Method: To perform the PHA, the applicant selects one of the individual
methods described in NUREG—1513 in accordance with the selection criteria of that
document. The applicant may use individual PHA methods not described in
NUREG-1513, provided that:

(1) The applicant uses criteria for an individual PHA process that are consistent with
the principles of the PHA selection criteria in NUREG-1513.

(2) The applicant’s PHA method adequately addresses all the hazards identified in
the hazard identification task. The method justifies any hazards eliminated from
further consideration.

! At least the following hazardous materials should be included in the inventory list if present onsite:
ammonia, fines (e.g., UO, or PuO, dust, beryliium), flammable liquids and gases, fluorine, hydrofluoric
acid, hydrogen, nitric acid, organic soivents, propane, and Zircalloy.
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(3) The applicant’s PHA method provides reasonable assurance that the applicant
identifies all significant accident sequences (including the IROFS used to prevent
or mitigate the accidents) that could result in the consequences identified in
10-CFR 70.61.2

(4) The applicant’s PHA method accounts for the interactions of identified hazards
and proposed IROFS, including system interactions, to ensure that the overall
level of risk at the facility is consistent with the requirements of 10 CFR 70. 61
and appropriately limited.

(5) The apphcant’s PHA method addresses all modes of operation, lncludmg startup,
normal operation, shutdown, and mamtenance

(6) The applicant’s PHA method addresses hazards resulting from process
deviations (e.g., high temperature, high pressure), initiating events internal to the
facility {e.g., fires, explosions), and credible hazardous external events (e.qg.,
floods, high winds, and earthquakes, airplane crashes). The applicant provides
justification for the determination that certain events are incredible and,
therefore, not subject to analysis in the ISA. : :

(7). The applicant's PHA method considers initiation of, or contribution to, accident
sequences by human error through the use of human-systems interface analysis
or other appropriate methods.

(8) The applicant’s PHA method considers common-mode failures and system
interactions in evaluating systems that are to be protected by double
contingency.

(9) The applicant provides jdstification,'in the ISA Summéry. that the individual
method would effectively accomplish items (1) through (8) above.

c. Consequence Evaluation Method: The applicant's method for ISA consequence
evaluation, as described in the ISA Summary:

(1) Consists of or is consistent with the approaches described in
NUREG/CR-6410, “Nuclear Fuel Cycle Facility Accident Analysis Handbook "
March 1998;

(2) Provides a scientifically correct and reasonable estimate of the consequences;
and '

2 Including accident sequences that involve the releases of hazardoi.ls chemicais, as defined in
10 CFR 70.4.
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(3) Uses reasonably generic assumptions and data that are reasonably conservative
for the types of accidents analyzed.

d. Likelihood Evaluation Method: The method for evaluation of the likelihood of
accident sequences, as described in the ISA Summary, is considered acceptable if it
provides reasonable assurance that the IROFS and management measures
described comply with the graded performance criteria of 10 CFR 70.61; and the
method is consistent with acceptable definitions of the likelihood terms in
accordance with [tem vii below. Specific criteria are:

(1) The method includes clearly showing how each IROFS involved acts to prevent
or mitigate the accident sequence being evaluated.

(2) When multiple IROFS are involved in an accident sequence, the method
considers the interaction of ali the IROFS involved, as in a logic diagram or.
tabulation, that accounts for the impact of redundancy, independence, and
surveillance to correct failures on the likelihood of occurrence of the accident.

{(3) The method has objective criteria for evaluating, at least qualitatively, the
likelihood of failure of individual IROFS. Such likelihood criteria should include
the following when applicable: means to limit potential failure modes; the
magnitude of safety margins, the type of engineered equipment (active or
passive) or human action that constitutes the IROFS, and the types and grading,
if any, of the management measures applied to the IROFS.

~ (4) Finally, the method evaluates each accident sequence as unlikely, highly
unlikely, or neither, as defined by the applicant in accordance with Item vii below.

(5) For nuclear criticality accident sequences, the method evaluates compliance with
10 CFR 70.61(d). That s, even in a facility with engineered measures to limit the
consequences of nuclear criticalities, preventive control(s) must be in place
sufficient to assure subcriticality for credible abnormal events. A moderately
higher standard of likelihood may be permitted in preventing such events
consistent with ANSI/ANS—8.10, "Nuclear Criticality Safety in Operations With
Fissionable Materials Outside Reactors.” In particular, criticality cannot result
from any single administrative error. In addition, criticality accidents must meet
an approved margin of subcriticality for safety. Acceptance criteria for such
margins are reviewed as programmatic commitments, but the ISA methods and
Summary must consider and document the magnitude of those margins when
they are part of the reason why exceedance of safety limits is unlikely.

One acceptable method of likelihood evaluation is described in Appendix A.

NUREG-1718 . . 5.0-20



vi.

vii.

Integrated Safety Analysis (1SA)

Quantitative Standards for Chemical Consequences

The applicant’s proposed quantitative standards to assess consequences from acute
chemical exposure to licensed material or chemicals produced from licensed material
include: '

a. Three unambiguous quantitative standards for each of the applicable hazardous
chemicals onsite corresponding to each of: [1] 10 CFR 70.61(b)(4)(i);
[2] 10 CFR70.61(b)(4)(ii) and 10 CFR 70.61(c)(4)(i); and [3] 10 CFR 70.61(c)(4)(ii).

b. The quantitative standard for 10 CFR 70.61(b){(4)(i) correctly categorizes as such, all
exposures that could endanger the life of a worker. The applicant is appropriately
conservative in applying the language "could endanger,” so as to include exposures
that would resuit in death for average and susceptible persons, but not for hyper-
susceptible persons, consistent with the methods used for the Environmental
Protection Agency Acute Exposure Guidelines. '

c. The quantitative standard for 10 CFR 70.61(b)(4)(ii) and 10 CFR 70.61(c)(4)(i)
correctly categorizes as such all exposures that could lead to irreversible or other
serious, long-lasting health effects to individuals. Similar to item (b), the standard
should have appropriate conservatism. '

d. The quantitative standard for 10 CFR 70.61(c)(4)(ii) correctly categorizes as such all .
exposures that could cause mild transient health effects to an individual.

The staff finds the use of the Emergency Response Planning Guidelines (ERPG) and
Acute Exposure Guideline Level (AEGL) series of standards to be acceptable sets that
meet the performance criteria of 10 CFR 70.61. When the applicant chooses to select
ERPG or AEGL values, a reference to this fact is sufficient. However, if such standards
are not available for all of the applicant’'s chemicais or if the applicant opts to select
another standard, the 1ISA Summary lists the actual values the applicant selected for
each chemical and provides information or a reference justifying that the selected
standards meet ltems (a) through (c).

Definitions of Likelihood

The regulations of 10 CFR 70.65 require the applicant’s ISA Summary to provide
definitions of the terms unlikely, highly unlikely, and credible. The applicant’s definitions
of these terms is acceptable if, when used with the applicant’s method of assessing
likelihoods, they provide reasonable assurance that the performance requirements of
10 CFR 70.61 can be met. The applicant's method of likelihood evaluation and the

definitions of the likelihood terms are closely related. Qualitative methods require

qualitative definitions. Such a qualitative definition would identify the qualities of IROFS
controlling an accident sequence that would qualify that sequence as "unlikely” or
"highly unlikely.”
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An applicant may use quantitative methods and definitions for evaluating compliance
with 10 CFR 70.61. Itis recommended that, in any case, the reviewer focus on
_objective qualities and information provided concerning accident likelihoods.

Also, 10 CFR 70.61 requires that an applicant’s credible high-consequence events be
highly unlikely. Thus the meaning of the phrase “highly unlikely” is on a per event basis.
The same is true for the terms “unlikely" and "credible." Hence, applicant definitions
should be on a per event basis. The events referred to are occurrences of
consequences, which is herein synonymous with the phrase "accident sequence." This
is important to recognize since there may be hundreds of potential accident sequences
identified in an ISA. Thus, the likelihood of each individual sequence must be quite low.

a. Acceptance Criteria for the Definition of "Credible"

The regulations in 10 CFR 70.65 require that the applicant define the term
"credible.” This term "credible” isused in 10 CFR 70.61 to state the performance
requirements that all credible events be controlled to be unlikely or highly unlikely, as
appropriate. Thus, to be "not credible” could be used as a criterion for exemption
from use of controls. There is a danger of circular reasoning here. In the safety
program embodied in the rule, the fact that an event is "not credible” must not
depend on any plant feature that could credibly fail to-function, or be rendered
ineffective as a result of a change to the system. Each plant feature that is needed
to assure that accident events are sufficiently unlikely is an "item relied on for safety”
(IROFS). There must be high assurance, provided by management measures, that
such features are not removed or rendered ineffective during system changes. One
cannot claim that a process does not need IROFS because it is "not credible” due to
characteristics provided by IROFS.

Nevertheless, there are events, including external events and some types of plant
upsets, that have inherent qualities that clearly make them not credible, even in the
absence of management measures. The applicant may define such events by
describing what qualities they must possess to be not credible.

Three acceptable sets of qualities that define an event as not credible are:

(1) An external event whose frequency of occurrence can conservatively be
estimated as less than once in a million years;

(2) A process deviation that consists of a sequence of many unlikely human actions
or errors for which there is no reason or motive. In determining that there is no
reason for such actions, consideration must have been given to a wide range of
possible motives, short of intent to cause harm. Necessarily, no such sequence
of events can ever have actually happened in any fuel cycle facility.

(3) Process upsets for which there is a convincing argument, based on physical
laws, that are not possible, or are unquestionably extremely. unlikely. The validity
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of the argument must not be dependent on any feature of the design or materials
which is not controlled by the plant’s system of IROFS.

The following discusses a further consideration for evaluating the acceptability of the
applicant’s definition of "credible.” The implication of the use of "credible” in

10 CFR 70.61 is that events which are not "credible” may be neglected. For this to
be acceptable on a risk basis, unless the event is impossible, it must be of negligible
likelihood, that is, "not credible” must mean impossible, practically impossible, or of
negligible likelihood. Negligible likelihood means sufficiently low that, considering
the consequences, the addition to total risk is small. Note that consideration must
thus be given to how many such events have, in fact, been neglected.

An applicant may demonstrate by quantitative reasoning, that a particular event is of
negligible frequency. Such a demonstration must be convincing despite the
absence of designated IROFS. Typically, this can only be achieved for external
events known to be extremely unlikely.

. Acceptance Criteria for Qualitative Definitions of Likelihood

If the applicant’s definitions are qualitative, they are acceptable to the extent that
they are: (1) reasonably clear and based on objective criteria; and (2) can
reasonably be expected to consistently distinguish acmdents that are highly uniikely
from those that are merely unlikely.

The phrase "objective criteria” means the extent to which the method relies on-
specific identifiable characteristics of a process design, rather than subjective
judgements of adequacy. Objective criteria are needed to achieve consistency.
Consistency means the degree to which the same results are obtained when the
method is applied by different teams of analysts. This is important in order to
maintain an adequate standard of safety because ISAs of future plant modifications
may be performed by individuals not involved in the initial ISA.

(1) Reliability and Availability Qualities

Qualitative methods of evaluating the likelihood of an accident sequence involve
identifying the reliability and availability qualities of each of the events that
constitute the sequence. The following lists of qualities is not necessarily
complete, but contains many of the factors most commonly encountered. Some
of these qualities relate to the characteristics of individual IROFS, such as:

(a) Safety margin in the controlled parameter compared to process variation and
-uncertainty;

(b) Whether the IROFS is an active engineered control, a passive engineered
control, an administrative control, or an enhanced administrative control;
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{c) The type énd grade of management measures applied to the control;
(d) Fail-safe, self-announcing, or surveillance measures to limit down time;
(e) Failure modes;

(f) Demand rate; and

(g) Failure rate.

Other reliability qualities relate characteristics of the system of IROFS protecting
against the accident sequence as a whole, such as:

(a) Defense-in-depth;

{b) Degree of redundancy;

(c) Degree of independence;

(d) Diversity; and '

(e) Vulnerability to common cause failure.

(2) Qualitative Methods

Methods of likelihood evaluation, and the definitions of the rule’s likelihood terms,
may mix qualitative and quantitative information. Certain types of objective
quantitative information may be available concerning specific processes in a
plant. Some examples of such objective quantitative information are:

(a) Reports of failure modes of equipment or violations of procedures recorded -
in maintenance records or corrective actions programs;

(b) The time intervals at which surveillance is conducted to detect failed
conditions;

(c) The time intervals at which functional tests or configuration audits are held;

{d) For a fail-safe, monitored, or self-announcing {ROFS, the time it takes to
render the system safe;

(e) Demand rates, that is, how frequently process operations are conducted
which place a demand on an IROFS. Some situations amount to effectively
continuous demand.

Such items of quantitative information should be considered in evaluating the
likelihood of accident sequences, even in purely qualitative evaluations. For

example, knowing the value to which down time is limited by surveillance can
indicate that a system’s availability is extremely high. For redundant systems,
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such high availability can virtually preclude concurrent independent failurés of the
multiple controls.

(3) Likelihood Indexing Methods

One acceptable type of definition for the likelihood terms "unlikely” and "highly
unlikely” could be based on a risk indexing method. Such a method is described
in the example in Appendix A. The example described in Appendix A is intended
to rely primarily on a qualitative evaluation of reliability/availability factors. In
such methods, qualitative characteristics of the system of IROFS, such as those
listed above, are used to set a quantitative likelihood index for each accident
sequence. The definition of "unlikely” then is an acceptable limit on this
likelihood index.

(4) Purely Qualitative Methods

A purely qualitative method of defining "unlikely” and "highly unlikely® is
acceptable if it incorporates all of the applicable reliability and availability
qualities to an appropriate degree. For example, one statement of applicable
qualities is double contingency protection:

Double Contingency Protection: The quality of a process design that
incorporates sufficient factors of safety to require at least two unlikely,
independent, and concurrent changes in process conditions before a criticality
accident is possible.

Double contingency addresses explicitly several reliability/availability qualities;
namely:

(a) Factors of safety—safety margins;

(b) At least two—redundancy;

(¢) Unlikely—low failure rate, low down time;

(d) Concurrent—low down time;

(e) Independent—independence; and

(f) Process conditions—physical events, not virtual human errors.

One acceptable definition of highly unlikely is a system of IROFS that possesses
double contingency protection with each of the applicable qualities to an
appropriate degree. For example, as implied by the modifier, "at least,”
sometimes more than just two-fold redundancy may be appropriate.

A qualitative method may also be proposed for defining “unlikely.” Such a
qualitative method might simply list various combinations of reliability qualities for
a system of IROFS that would qualify as "unlikely.” For example, single high
reliability IROFS, such as engineered hardware controls with high grades of
applicable management measures might qualify as an acceptable definition of
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unlikely. Systems relying on administrative controls would normally have to
make use of enhancing qualities such as large safety margins and redundancy in
order to qualify as unlikely. A single simple administrative control, regularly
challenged, without any special safety margin or enhancement, where a single
simple error would lead to the accident, would not qualify as "unlikely” to fail.

¢. Acceptance Criteria for Quantitative Definitions of Likelihood

An applicant, although not required to do so, may choose to provide quantitative
definitions of the terms unlikely and highly unlikely. Quantitative guidelines are
developed below. These guidelines serve two purposes: (1) they can be used as
acceptance criteria for quantitative definitions, if provided; and (2) they provide
guidance to the reviewer when objective quantitative reliability/availability information
exists. The reviewer is cautioned not to interpret these guidelines as requiring that
quantitative definitions or evaluations are required. '

The goals from which these quantitative guidelines were derived are for specific
types of accidents. Therefore the guidelines should not be used for accidents that
differ significantly from these specific types. The high consequence guideline, for
example, is based on a goal of no inadvertent criticalities. Thus it is only appropriate
to use this guideline for accidents whose consequences are similar to a nuclear
criticality accident, that is, one where a few fatal or near fatal worker doses may
occur. For substantially more severe high consequence accidents, more stringent
likelihood criteria would be acceptable. For less severe high consequence
accidents, less stringent criteria may be applied. It should aiso be noted that the
qguantitative guidelines are derived from goals, not limits, and have been judged to
be the highest values consistent with those goais. ’

(1) Quantitative Guidelines

The development of quantitative guidelines here does not imply that quantitative
demonstration of compliance with 10 CFR 70.61 is required. As stated above,
the phrase "highly unlikely” applies on a "per accident” basis. Hence,
quantitative frequency guidelines for the likelihood definitions depend on how
many potential accidents there are in each of the two categories. The
quantitative guidelines stated below are derived from safety performance goals
for the whole industry. The number of potential accidents for the whole industry
will not be known until ISA results are available. For this reason, the quantitative
guidelines provided below are expressed in terms of two variables, Nh and Ni.
Nh is the total number of potential high-consequence accidents for the industry;
and Ni is the number of intermediate-consequence accidents, as identified in the
ISAs. . - '

Since the numbers of potential accidents will not initially be known, for review of
early applications, the staff should use values of Nh and Ni that are sufficiently
high to allow for the contribution not just of the application being reviewed but of
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the entire group of potential applicants under Part 70. If the number of accidents
actually identified in all the industry ISAs exceeds these values significantly,
adjustments may be needed.

(a) Highly Unlikely: The guideline for acceptance of the definition of "highly
unlikely” has been derived as the highest acceptable frequency that is
consistent with a goal of having no criticality accidents, and no accidents of
similar consequences, in the industry. To within an order of magnitude, this
is taken to mean a frequency limit of less than one such accident in the
industry every 100 years. This has been translated below into a guideline
limiting the frequency of individual accidents. The goal is to have no such
accidents, thus it is reasonable to reduce accident frequencies substantially
below these guidelines when feasible.

(b) Unlikely: Intermediate consequence events include significant radiation
exposures of workers, those exceeding 0.25 Sieverts (25 rem). It is taken as
a goal that there be no increase in the rate of such significant exposures.
This rate is currently about one exposure per 2.5 years. ' Since the uranium
fuel cycle industry has not contributed to such exposures, an allocation of
one tenth of this value, or 0.04 per year has been used as appropriate for this
industry. Once adjusted to a per accident basis, this value of 0.04 per year
for the industry can then be used as an appropriate guideline limiting all
types of accidents with intermediate consequences, because their health
consequences are all comparable. The definition and use of the term
“unlikely” should be consistent with this frequency guideline.

(2) Quantitative Guidelines for Use with Acceptance Criteria

Subject to the guidance above, the applicant’s quantitative definitions of the
terms unlikely and highly unlikely, as applied to individual accident sequences
identified in the ISA, are acceptable for showing compliance with 10 CFR 70.61 if
they are reasonably consistent with the following quantitative guidelines:

Likelihood Term of § 70.61 Guideline
unlikely | less than 0.04/Ni per year
highly unlikely less than 10%/Nh per year
where:

Ni = the total number of potential intermediate-consequence accidents in
regulated facilities. Although it is currently .expected that Ni may be very low for
the uranium fuel cycle industry, a.value of at least 10 should initially be assumed.
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Nh = the total number of potential high-consequence accidents in regulated
facilities. Although currently not known, the value of Nh should initially be
assumed to be at least 1000.

It should be noted that the stated quantitative guidelines are used to define the
largest likelihood values that would be acceptabie limits. Definitions based on
lower limits are also acceptable. The performance requirements of

10 CFR 70.61 are limits, not goals, thus staff should use these guidelines in that
sense.

The quantitative consequence categories defined in 10 CFR 70.61 are broad,
especially the "high-consequence” category, which is open ended. For this
reason, the meaning of "highly unlikely” for an individual accident should be
graded in inverse proportion to the magnitude of consequences when these
consequences are significantly greater than the lower limits deflnmg high
consequences in 10-CFR 70.61.

viii. Information Demonstrating Comphance with the Performance Requirements

ltems 3, 4, 6, and 8 of 10 CFR 70.65(b) require the applicant to describe certain
information in the ISA Summary that resuilts from the 1ISAs the applicant performed on
individual processes. Item 4 of 10 CFR 70.65(b) requires that the applicant’s ISA
Summary contain: ‘“information that demonstrates compliance with the performance
criteria of 10 CFR 70.61." Since the requirements of 10 CFR 70.61 are expressed in
terms of consequences and likelihoods of events, the information needed is that which
shows that all events are of appropriate consequences and likelihood. The
requirements of 10 CFR 70.61 effectively states that each credibie accident sequence
must have a likelihood corresponding to its consequences. Thus the information
submitted is acceptable if it provides conseguence and likelihood information for each
accident showing that: high consequence events are highly unlikely and intermediate
consequence events are unlikely.

The performance criteria of 10 CFR 70.61 have three elements: (1) completeness, (2)
consequences, and (3) likelihood. Completeness refers to the fact that the applicant
must address each credible event. Consequences refers to the magnitude of the
chemical and radiological doses used by the applicant to categorize accidents as being
of high or intermediate consequences. Likelihood refers to the fact that 10 CFR 70.61
requires that the applicant must demonstrate that intermediate consequence events will
be unlikely, and high consequence events will be highly untikely.

To be acceptable, the information the applicant provides must correspond to the
applicant’'s ISA methods, consequence, and likelihood definitions, which are also
described in the submittal. The applicant’s information must show the basis and the
results of applying these methods to each process. In addition, the applicant’'s
information must show that the methods have been properly applied in each case.
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The applicant may present information showing completeness, consequences, and
likelihood for accident sequences in various formats, including logic diagrams or tabular
summaries.

a. Completeness: The applicant demonstrates completeness by correctly applying an
appropriate method of accident identification, as described in NUREG—1513,
"Integrated Safety Analysis Guidance Document." Completeness can be effectively
displayed by using an appropriate diagram or description of the accidents identified.

b. Consequences: The applicant’s consequences demonstrate compliance with
' 10 CFR 70.61 if:

(1) The applicant’s ISA Summary includes, for each accident, an estimate of its
quantitative consequences (doses, chemical exposures, criticality) in a form that
can be directly compared to the consequence levels in 10 CFR 70.61, or
includes a reference to a value documented elsewhere in the ISA Summary that
applies to or bounds that accident;

(2) The applicant calculated the consequences using an acceptable method
described in the ISA Summary methods section (see Section 5.4.3.2(B)(v));

(3) The applicant used reasonably conservative estimates for source terms and
other process specific data used for the type of accident and provided
intermediate data. For example, for consequence analysis the applicant wouid
provide intermediate data such as the inventory of hazardous material and the
facts about the accident that result in release path reduction factors;

(4) The applicant’s ISA Summary correctly assigns each type of accident to one of
the consequence categories of 10 CFR 70.61-namely, high, intermediate, or low
(less than intermediate); and

- (5) The applicant assigns unshielded criticality accidents as high consequence
events. For processes with effective engineered shielding, criticalities may
produce doses below the intermediate consequences of 10 CFR 70.61. As
stated in the regulation, the applicant must place primary reliance on the
prevention of criticalities. This applies notwithstanding shielding or other
mitigative features. Therefore, regardless of the actual consequences, shielded
criticalities must meet likelihood criteria, as described in the following section of
this SRP. If needed, the Nuclear Fuel Cycle Facility Accident Analysis
Handbook (NUREG/CR~-6410) provides methods for estimating magnitudes of
criticality events that can be applied for workers or members of the public at
varying distances from the event. '

c. Likelihood: The applicant’s hkellhoods demonstrate compliance with 10 CFR 70.61
if:
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(1) The applicant provides an evaluation of the likelihood of each type of accident

sequence in the ISA Summary;

(2) The applicant evaluated likelihoods in accordance with an acceptable

method-see the regulatory acceptance criteria for ISA methods (see
Section 5.4.3.2(B)(v));

(3) The applicant’s evaluated likelihoods comply with acceptable definitions of the

terms “unlikely” and "highly unlikely" from the applicant's ISA Summary as
evaluated in Section 5.4.3.2(B)(vii) of this SRP. Note that, when interpreted as
required accident frequencies, these terms refer to long-run average
frequencies, not instantaneous values, that is, a system complies with the
performance requirements of 10 CFR 70.61 as a long-run average. Otherwise
failure of any IROFS, even for a very short period, would be a violation of the
requirement, which is not the intent;

(4) The applicant evaluates all nuclear criticality accident sequences with a

likelihood of "highly unlikely,” e.g., with double contingency protection as
required by the baseline design criterion for nuclear criticality safety in new
facilities (see 10 CFR 70.64(2)(9)). If the applicant proposes an exception to
double contingency, the reviewer should refer to Section 6.4.3.3.5(C) of this
SRP. o

(5) The applicant must have preventive control(s) in place sufficient to ensure

subcriticality for credible abnormal events. A moderately higher standard of )
likelihood may be permitted in preventing such events consistent with ANSI/ANS
Standard 8.10. in addition, 10 CFR 70.61(d) requires that the risk of criticality
must be limited by an approved margin of subcriticality for satety. Validation
methods to establish margins to assure that a particular parameter value is
actually subcritical are reviewed as programmatic commitments, not as part of
the ISA. However, when a safety margin is part of the reason why exceedance
of safety limits is unlikely, the margin should be listed in the ISA Summary
description of that accident. For exampie, if the process is safe against double
batching, the number of batches, and other conditions, required for actual

criticality should be described in the ISA Summary. The likelihood of erroneously

accumulating the critical number of batches should then be reflected in the
evaluation of the likelihood of the accident sequence. (See Chapter 6.0 of this
SRP for additional information on nuclear criticality safety.)

ix. Process Hazards

The applicant’s description of the process hazards, as provided in the ISA Summary,
identify for each process, all the types of hazards relevant to determining compliance
with the performance criteria of 10 CFR 70.61, that is, the acceptance criterion is
completeness. The applicant shouid list the identified hazards that could credibly result
in the minimum consequences on 10 CFR 70.61 even if later analyses of a particular
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hazard show that no accident sequence exists that could exceed these minima. The
applicant may generally exclude certain hazards from further consideration for the entire
facility if the applicant can justify by bounding case analyses that, for the conditions or
credible inventories onsite, the minimum consequence levels of 10 CFR 70.61 cannot
be exceeded. If the applicant uses such a justification, the applicant’s bounding
inventories or conditions, if under the control of the applicant, must be identified as
IROFS. The applicant’s hazard identification is consistent with the provisions outlined in
Section 5.4.3.2(B)(v)(a).

Types of Accident Sequences

The applicant’s description of the accident sequences permit the staff to determine that
(1) the applicant identified all the accidents that could exceed the consequence criteria
of 10 CFR 70.61 and (2) the applicant identified how the IROFS listed in the ISA
Summary protect against each type of accident.

Types of accidents differ if they consist of a different set of failures of IROFS. Thus the
applicant may summarize several processes using a set of IROFS that are functionally
of the same type (same mechanical, physical and/or electrical principle of operation) as
a single type of accident. However, the applicant should individually identify the
individual processes covered by this system in a way that the reviewer can determine
completeness in addressing all processes. For this reason, the applicant should not, in
general, merely list the type of hazard, or just the controlled parameters, without
reference to the IROFS controlling that parameter or hazard. The applicant's general
description of accident sequences should cover all types of sequences of initiating
events. Initiating events may be either failure of an IROFS or an external event. Human
errors can be initiating events or failures of IROFS. The applicant's accident description
is acceptable if it permits the staff to determine how each accident sequence that could
exceed the minimum consequence levels in 10 CFR 70.61 is protected against by
IROFS. :

The applicant may do this by: showing a fault tree where the basic events are failures of
the IROFS; providing a table where each row displays the events in an accident
sequence, where, in general, each event is failure of an IROFS; or a narrative summary
for each process describing the sequence of events in each type of accident. Refer to
Appendix A to this SRP for examples. :

The general description of types of accident sequences, to show completeness, must
use systematic methods and consistent references. Therefore, each description is
acceptable if:

a. A method of hazard identification and process hazard analysis was used in
accordance with the criteria of NUREG—1513;

b. The method selected was correctly applied;
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C.

No hazard or accident sequence that could cause a failure to meet 10 CFR 70.61
was overiooked; and

A method of identifying plant processes was used, sp that the completeness of the
analysis in covering all processes can be evaluated.

When the applicant identifies accident sequences through the PHA, the applicant
may identify accidents whose consequences may initially be unknown, then later are
analyzed and shown to be below the consequence levels identified in 10 CFR 70.61.
The applicant’'s ISA Summary must either list all the accidents identified or state that
certain accidents are possible, but were not listed due to insufficient consequences.
However, the applicant need not list every conceivable permutation of accidents as a
separate accident sequence. The applicant may group accidents having
characteristics that all fall in the same category as a single type of accident, if: (a)
the initiating events have the same type of effect on the system, (b) they all consist
of failure of the same IROFS, (c) they all result in violation of the safety limit on the

“same parameter, and (d) they all result in the same type and severity categories of

consequences. A primary purpose of showing completeness is to assure that
existing IROFS are adequate. Once the applicant demonstrates that a type of
accident has the same characteristics, it is not necessary for the applicant to
distinguish among the different events within the type. On the other hand, if a
different initiating event poses a different type of challenge to a control, then the
applicant should address that initiating event separately, because it may reveal a
weakness of the control.

xi. List of IROFS

The applicant’s "list describing items relied on for safety” required by
10 CFR 70.62(c)(vi):

a.

b.

Includes all IROFS in the identified accident sequences.

The primary function of the "list describing all items relied on for safety” is to
document the safety basis of all processes in the facility to assist in assuring that
these items are not degraded or removed without a justifying safety review. One
example of a tabular description of IROFS meeting these criteria is in Appendix A to
this SRP. No item, aspect, feature, or property of the processes that is needed to
show compliance with the safety performance requirements of the regulation may be
left off this list. IROFS may be hardware with a dedicated safety function or
hardware with a property that is relied on for'safety. Thus IROFS may be the
dimension, shape, capacity, or composition of hardware. In some processes, the
frequency of demands made on IROFS must be controlled or fimited to comply with
10 CFR 70.61. in such processes, whatever features are needed to limit the
frequency of demands are themselves IROFS.

The description of the IROFS.
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The description of the IROFS, the identification of the grade of management
measures applied to them, and the associated safety limits and margins is adequate
to permit a determination of compliance with 10 CFR 70.61, that is, it includes the
characteristics of its preventive, mitigative, or other safety function, and the
assumptions and conditions under which the item is relied upon to support
compliance with the performance requirements of 10 CFR 70.61.

The applicant describes the essential features of each IROFS that are required to
achieve adequate reliability. The applicant should provide sufficient information
about engineered hardware controls to permit an evaluation that, in principle,
controls of this type will have adequate reliability. Because the likelihood of failure of
IROFS often depends on safety margins, the applicant should, in general, describe
the safety parameter controlied by the item, the safety limit on the parameter, and
the margin to true failure. For IROFS that are administrative controls, the applicant
should sufficiently describe the nature.of the action or prohibition involved to permit

" an understanding that, in principle, adherence to it should be reliable. The applicant
should indicate features of the IROFS that affect its independence from other
IROFS, such as reliance on the same power supplies.

The description of each item must contain any information needed to identify how
the management measures, such as maintenance, training, configuration
management, etc., are applied to it. If the applicant uses a system of graded
management measures, the grade applied to each control should be determinable
from information provided. The regulations in 10 CFR 70.62(d) require that
applicants "...establish management measures to provide continuing assurance of
compliance with the performance requirements of 10 CFR 70.61." The reliability
required for an IROFS is proportionate to the amount of risk reduction relied on.
Thus the quality of the management measures applied to an IROFS may be graded
commensurate with the reliability required. The management measures shall assure
that IROFS are designed, implemented, and maintained, as necessary, to be
available and reliable to perform their function when needed. The degree of
reliability and availability of IROFS assured by these measures should be consistent
with the evaluations of accident likelihoods. In particular, for redundant IROFS, all
information necessary to establish the average vuinerable outage time is required in
order to maintain acceptable availability. Otherwise failures must be assumed to
persist for the life of the plant. In particular, the time interval between surveillance
observations or tests of the item should be stated since restoration of a safe state
cannot occur until the failure is discovered.

Although the regulations do not explicitly list the content and grading of management
measures as a separate element of an ISA Summary, such information is required
to "demonstrate compliance with the performance requirements" by the IROFS.
Normally this information would be available in the license application. If sufficiently
detailed information is not provided with the application, submittal of additional
information may be required.
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xii. List of Sole Items Relied on for Safety (IROFS)

A subset of the complete list of all IROFS that identifies the IROFS that are the sole item
for preventing or mitigating an accident sequence. The subset includes a descriptive
title of the item, provides an unambiguous and clear reference to the process to which
the item applies, and provides a clear and traceable reference to the description of the
item as it appears in the list of all IROFS described in Item xi.

xiii. Information Demonstrating Compliance with the Requirements of 10 CFR 70.24 for
Criticality Monitoring

The regulations in 10 CFR 70.24 have specific sensitivity requirements for criticality
monitors. To demonstrate compliance, the applicant should describe its method for
evaluating an acceptable response of at least two detectors to a criticality at any location
where SNM may be handled, used, or stored. The applicant should provide a diagram:
of the locations of all detectors relative to the potential locations of SNM. Information
supporting determination of the gamma and neutron.emission characteristics of the
minimum credible accident of concern capabie of producing the effects specified in

10 CFR 70.24 should be provided. The applicant should provide the actual neutron and
gamma doses and dose rates at the detector locations as well as information showing
the response characteristics of the detectors to neutron and gamma doses and rates
characteristic of credible accidents.

The regulations in 10 CFR 70.24 also require specific emergency preparations. The
applicant should provide information demonstrating that its equipment and procedures
are adequate to assure that these requirements are met.

xiv. Information Demonstrating Compliance with Requirements of 10 CFR 70.64 for New
Facilities

The regulations in 10 CFR 70.64 specify baseline design criteria that an applicant must
use, as applicable, for new facilities. If the application involves such new facilities or
process, then an acceptable set of information would address each baseline design
criterion listed in 10 CFR 70.64 and would show how the criterion is met. For criteria
such as double contingency to which each individual process must comply, the process-
specific information may be provided along with the other process information in the ISA
Summary. Design bases events and safety parameter limits should be given. Methods,
data, and results of analysis showing compliance with these design bases should be
given for individual processes and structures. Specific acceptance criteria for the
baseline design criteria are given in other chapters of this SRP.
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5.5 REVIEW PROCEDURES
5.5.1 Acceptance Review

The primary reviewer should perform an acceptance review to determine if the application
adequately addresses the items in Section 5.3, "Areas of Review," for either the construcnon
approval review or the review for a license to possess and use SNM.

Guidance specific to the application for constructuon approval review and the review for the
license to possess and use SNM is provided below.

A. Construction Approval

Specifically, the application for construction approval should address Section 5.3.1.

B. License To Possess and Use SNM
Specifically, the license application should address Section 5.3.2.

if the primary reviewer verifies that the subject area material is adequately addressed for the
.construction approval review or the review for the license to possess and use SNM, the primary
reviewer should accept the application for the safety evaluation in Section 5.5.2. If the primary
- reviewer identifies significant deficiencies in the material provided, the primary reviewer should
request that the applicant submit additional information prior to the start of the safety
evaluatlon

5.5.2 Safety Evaluation

After determining that the application is acceptable for review in accordance with either
Section 5.5.1(A) (construction approval review) or Section 5.5.1(B) (review for a license to
possess and use SNM), the primary reviewer should perform a safety evaluation against the
acceptance criteria described in Section 5.4. On the basis of its review, the staff may request
that the applicant provide additional information or modify the application to meet those -
acceptance criteria.

Guidance specific to construction approval review and the review for a license to possess and
use SNM is provided below.

A. Construction Approval

The primary reviewer should review the design bases of the principal SSCs and the safety
assessment of the design bases. The primary reviewer should coordinate with the
secondary reviewers to ensure consistency between the review conducted under this
chapter and reviews of the design bases and safety assessment of the design bases
conducted for other subject areas, that is, Chapters 6.0 through 15.0.
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B. License To Possess and Use SNM

The primary reviewer should review the ISA programmatic commitments, as described
in the license application, and the I1SA results, as described in the ISA Summary. The
primary reviewer should coordinate with the secondary reviewers to ensure consistency
between the review conducted under this chapter and the review conducted under other
chapters. For example, the primary reviewer of the ISA Summary should coordinate
with the primary reviewer of nuclear criticality safety (NCS) to ensure that NCS is
consistent throughout the license application.

The primary reviewer should evaluate the risk significance of the accident sequences
using the risk indices from Appendix A, which provides an example for evaluating risk
significance. For accident sequences categorized as lower risk significance, the primary
reviewer selects a representative sample of sequences for specific evaluation, while the
remainder receive a less detailed review.

The primary reviewer should coordinate with the secondary reviewer who is reviewing
Chapter 15.0, "Management Measures," to ensure that the management practices
proposed by the applicant are consistent with the material submitted in support of
Chapter 15.0.

When the safety evaluation is complete, the primary reviewer, with assistance from the other
reviewers, should prepare the input for the Safety Evaluation Report (SER), as described in
Section 5.6 using the acceptance criteria from Section 5.4. The secondary reviewers should
coordinate the input with the balance of the reviews and the SER.

5.6

EVALUATION FINDINGS

The primary reviewer shouid document the safety evaluation by preparing material suitable for
inclusion in the SER. The primary reviewer should describe the rewew explain the basis for the
findings, and state the conclusions.

The staff could document the safety evaluation for the construction approval review as follows:

The staff reviewed the material submitted for construction approval for [insert facility name]
according to Chapter 5.0 of NUREG-1718. The staff evaluated [insert a summary
statement of what was evaluated] and found [insert a summary statement of the findings].
The staff found that the applicant’s safety assessment of the design bases demonstrates
that the applicant’s principal structures, systems, and components will provide reasonable
assurance of protection against natural phenomena and the consequences of potential
accidents. The staff concluded that the applicant’s safety assessment of the design bases
shows that it meets the requirements for issuing a construction approval in accordance with
10 CFR Part 70.

The staff could document the safety evaluation for license to possess and use SNM as follows:
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The staff reviewed the ISA programmatic commitments in the license application and ISA
Summary for finsert facility name] to possess and use SNM according to Section 5.0 of
NUREG~1718. The staff evaluated [insert a summary statement of what was evaluated]
and found finsert a summary statement of the findings]. The staff verified that the applicant
performed an ISA to identify and evaluate the hazards and potential accidents associated
with the facility, and to establish engineered and administrative controls to ensure facility
operation will be within the bounds of the ISA.

The staff confirmed that the applicant's license application contains appropriate
commitments, including commitments to: (1) compile and maintain process safety
information, (2) engage personnel with appropriate training to conduct the I1SA; (3) use
appropriate methods to conduct the ISA; and (4) implement appropriate measures and
procedures to ensure that the ISA stays accurate and up-to-date.

The staff confirmed that the applicant's ISA Summary (1) identified all hazards at the facility;
(2) analyzed for accident sequences through the use of process hazards analysis;

(3) evaluated and assigned consequences to the accident sequences; and (4) evaluated the
likelihood of each accident consistent with the guidance in NUREG-1718. Moreover, the
applicant identified all itemns relied on for safety, including administrative and engineered
controls. As a result, the NRC staff concluded that the applicant's postulated accidents
resulting from the facility hazards that may be anticipated to occur (or are considered
unlikely or highly unlikely) should be in compliance with the performance requirements of

10 CFR Part 70. :

The staff concludes that (1) the identification and evaluation of the hazards and accidents
as part of the ISA and (2) the establishment of controls to maintain safe facility operation
from their consequences meet the requirements for a license to possess and use SNM
under 10 CFR Part 70, and provide reasonable assurance that the health and safety of the
public, the workers, and the environment will be adequately protected.
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Figure 5-1: Relationship between the safety assessment of the design bases’(Steps 1-7) and the ISA (Steps A-D)
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6.0 NUCLEAR CRITICALITY SAFETY (NCS)

6.1 " PURPOSE OF REVIEW

The purpose of this review is to determine whether the applicant, in the license application and
supported by materials on the docket, has (1) established an adequate organization with which
to implement the NCS program,; (2) established an adequate NCS program to ensure safe
operation of the facility; (3) implemented adequate controls and limits on parameters relied on
to prevent nuclear criticality; and (4) assessed accident sequences identified in the Criticality
Safety Evaluations (CSEs) and documented in the integrated safety analysis (ISA) leading to a
nuclear criticality, as required by 10 CFR Part 70.

6.2 RESPONSIBILITY FOR REVIEW
Primary: Nuclear Process Engineer (NCS Reviewer)

Secondary: Chemical Safety Reviewer

Supporting:  Project Manager and Fuel Cycle Inspector (as needed)

6.3 AREAS OF REVIEW

The staff should review the application to determine whether the applicant has (1) described an
adequate NCS program; (2) implemented the facility management measures; (3) identified and
committed to the responsibilities and authorities for individuals implementing the NCS program;
and (4) established an adequate criticality accident alarm system (CAAS).

6.3.1 Organization and Administration

The primary reviewer should review the applicant’s organization and administration to
determine whether the applicant has identified the responsibilities and authorities for
organizations and individuals implementing the NCS program. This review should include:

A. For familiarity, the general administrative organization methods used by the applicant.

'B. The admir;istrative organizaﬁon of the NCS program, including authority and réspohsibilities
of each position identified, and organizations and individuals with responsibility for NCS.

C. Experience and education requirements of management and staff positions with NCS
responsibility.
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6.3.2 Management Measures

The primary reviewer should review the applicant’s management measures in support of the
applicant’s ability to implement and maintain the NCS program, and to ensure the continued
availability and reliability of items relied on for safety (IROFS). The following areas of the
application related to the applicant’s management measures should be reviewed:

A.

Management functions discussed in SRP Sections 15.1 through 15.8, specifically as they
relate to NCS. ‘ :

. The commitment to measures implementing the requirements of 10 CFR 70.64 (Baseline

Design Criteria) to ensure that the initial facility design meets these baseline design criteria
(BDC) for NCS.

The implementation of the requirements of 10 CFR 70.72 (Facility Change and Change
Process) to ensure that: (1) facility changes are managed to maintain the integrity of the
facility's safety basis and to ensure they receive the appropriate level of NCS review in
accordance with § 70.72(a) and § 70.72(b) and (2) facility changes requiring NRC approval
in accordance with § 70.72(c) are appropriately identified and treated.

6.3.3 Technical Practices

The primary reviewer should review the applicant’'s implementation of NCS technical practices
to ensure the safe operation of the facility. This review should include:

A.

The commitment to derive and implement NCS controls and limits in accordance with
technical practices as described in the application, by incorporating them into the applicant's

‘NCS program.

Technical practices, including a description of the management measures that ensure
operability of the CAAS and emergency response procedures.

The technical practices to ensure that limits on controlled parameters have an adequate
safety margin. These practices should include those to ensure that the methods used to
develop NCS limits are properly validated.

The technical practices to ensure that sufficient NCS controls, developed in the CSEs and
flowed into the 1SA, are identified for each process.

The areas of review listed in Section 5.3 as they relate to NCS, specifically: (1) potential
accident sequences that could result in nuclear criticality; (2) specific controls relied on to
provide reasonable assurance that an inadvertent criticality will not occur; and (3) a
demonstration that the likelihood of failure is sufficiently low so as to demonstrate
compliance with the double contingency principle.
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F. The commitment to prepare and maintain applicable safety basis documentation in enough
detail so that criticality controls and double contingency analysis can be reviewed and
inspected by NRC and licensee staff.

6.4 ACCEPTANCE CRITERIA

To provide for NCS, the applicant’s use of standards should be considered acceptable if the
applicant has met the following acceptance criteria or has identified and justified an alternative
in the application.

If an applicant intends to conduct activities where a standard applies and the standard has been
endorsed by an NRC Regulatory Guide (RG), then a commitment to comply with all of the
requirements (i.e., "shalls") and the appropriate recommendations (i.e., "shoulds") of the
standard should constitute an acceptable program under the NRC regulations with respect to

. the safety aspects addressed by the standard. If the applicant does not intend to comply with
all recommendations in the standard, altemnative methods of meeting the intent of the standard
should be proposed. Notwithstanding such a general commitment to a standard, the applicant
should clarify broad requirements in the standard by more specific commitments in the
application. These commitments should be in sufficient detail to show how the applicant’s
program will meet the standard. Any variations from the requirements of the standarél should
be identified and justified in the application.

Throughout this chapter, reference is made to specific portions of the standards. This is not
meant to imply that they are more important than other portions of the standards, but only that
further elaboration is needed.

Individual commitments to the acceptance criteria are expected only when the acceptance
criteria are relevant to the operations and materials to be licensed. :

6.4.1 Regulatory Requirements -

The regulatory basis for the review should be the general and additional contents of a license
application (including construction approval) as required by 10 CFR 70.22 and § 70.65,
respectively. In addition, the NCS review should be conducted t¢ ensure compliance with

10 CFR 70.24 and 10 CFR 70.61, 70.62, 70.64, 70.72, and Appendix A of 10 CFR Part 70.

6.4.2 Regulatory Guidance

The Nuclear Regulatory Commission (U.S.) (NRC), Regulatory Guide (RG) 3.71, "Nuclear
Criticality Safety Standards for Fuels and Materials Facilities," dated August 1998, endorses the
American National Standards Institute’s (ANSI's) and American Nuclear Society’s (ANS's)
ANSI/ANS 8 national standards listed below in part or in full:

ANSI/ANS-8.1-1983 (Reaffirmed in 1988), "Nuclear Cntncahty Safety in Operations with
Fissionable Materials Outside Reactors.”
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ANSIANS-8.3—-1997, “Criticality Accident Alarm System."

ANSI/ANS—-8.5-1996, "Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber in
Solutions of Fissile Material.”

ANSI/ANS—8.6—1 983 (Reaffirmed in 1995), “Safety in Conducting Subcritical Neutron-
Multiplication Measurements In Situ.”

ANSI/ANS-8.7-1975 (Reaffirmed in 1987), "Guide for Nuclear Criticality Safety in the Storage
of Fissile Materials."

ANSI/ANS—-8.9-1987 (Reaffirmed in 1995), "Nuclear Criticality Safety Criteria for Steel-Pipe
Intersections Containing Aqueous Solutions of Fissile Materials."

~ ANSI/ANS—8.10-1983 (Reaffirmed in 1988), “Criteria for Nuclear Criticality Safety Controls in
Operations With Shielding and Confinement.”

ANSI/ANS—-8.12—-1987 (Reaffirmed in 1993), "Nuclear Criticality Control and Safety of
Plutonium-Uranium Fuel Mixtures Outside Reactors.”

ANSI/ANS-8.15—-1981 (Reaffirmed in 1995), "Nuclear Criticality Control of Special Actinide
Elements.”

ANSI/ANS—-8.17—1984 (Reaffirmed in 1997), “Criticality Safety Cnterla for the Handling,
Storage, and Transportation of LWR Fuel Outside Reactors.”

ANSI/ANS-8.19-1996, .”Admirt__istrative Practices for Nuclear Criticality Safety.”
ANSI/ANS-8.20-1991, “Nuclear Criticality Safety Tréining."

ANSIANS-8.21-1995, "Use of Fixed Neutron Absorbers in Nuclear Facilities Outside
Reactors.”

ANSI/ANS~8.22—-1997, "Nuclear Criticality Safety Based on Limiting and Controliing
Moderators.”

ANSI/ANS-8.23—-1997, "Nuclear Criticality Accident Emergency Planning and Response.*

These ANSI standards are not requirements, but represent practices that have been found
generally acceptable to the NRC staff. The reviewer should check the current version of .

RG 3.71 to determine the currently endorsed versions of these standards. Reference in this
chapter to a specific version should not be construed as discouraging the applicant from using
the most recent version of a standard. However, if the applicant commits to an unendorsed
standard, responsibility for demonstrating that this constitutes an acceptable methodology rests
with the applicant.
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6.4.3 Regulatory Acceptance Criteria
6.4.3.1  Organization and Administration

The importance of management measures and the corporate safety culture in preventing
accidental criticality cannot be overstated. Programmatic failure has been a major contributor
to most of the historic accidents, much more than failures of a technical or analytical nature.
The most theoretically robust control systems will not work if the facility management does not
make safety a top priority and create an atmosphere of safety consciousness and
accountability. Aithough the majority of this chapter is devoted to the technical aspects of the
NCS program, the primacy of administration, organization, and management measures is
stressed by placing it first in this chapter. ‘

To provide for NCS, the applicant’s organization and administration implementing the safety
program in 10 CFR 70.62(a) should be considered acceptable if the applicant has met the
following acceptance criteria. (Information related to these acceptance criteria may be
consolidated with other organization and admlnlstratxon descnptuons eilsewhere in the
application in response to Chapter 4.0.):

A. The applicant meets the acceptance criteria related to NCS ih SRP Section 4.4.3. Further,
-the applicant has described organizational positions, functional responsibilities, experience,
and adequate qualifications of persons responsible for NCS.

' B. The applicant commits to the endorsed requirements related to organization and

' administration in ANSI/ANS-8.1-1983, “Nuclear Criticality Safety. in Operations with
Fissionable Materials Outside Reactors," (applicable section is Section 4.1). Where similar
requirements also exist in ANSI/ANS—8.19-1996, “Administrative Practices for Nuclear
Criticality Safety,” the applicant commits to following the more detailed requirements of
ANSI/ANS-8.19-1996 (Sections 4 through 10).

C. The NCS organization is independent of operations to the extent practical. The staff is
enabled to review and concur on procedures and facility operations and have shut-down
authority over any operations it considers unsafe; the staff reports to the safety manager
and is independent of operations at the highest practical level, preferably to an official at a
sufficiently high level to have the authority to make commltments to the NRC and have
accountability for the overall safety of the facility. '

D. The applicant commits to providing NCS postings for administrative controls in areas,
operations, work stations, and storage locations that provide operators with a reference for
ensuring conformance and safe operation.

E. The applicant commits to the policy that: "All personnel shail report defective NCS
conditions to the NCS function, directly or through a designated supervisor, and take no
further action not specified by approved written procedures until NCS has analyzed the
situation." The NCS staff is involved in responding to emergency and accident conditions
as part of the emergency response organization.
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F. The applicant's administration of the facility should include commitments that foster
ownership of safety by organizations at all levels, including operations, maintenance,
engineering, and management (not just the NCS organization). The applicant commits to a
corporate policy of instilling a safety ethic in the workforce and making safety a top priority.

6.4.3.2 -

Management Measures

To provide for NCS, the applicant's management measures required by 10 CFR 70.62(d)
should be considered acceptable if the applicant has met the following acceptance criteria.
Management measures may be graded in accordance with 10 CFR 70.62(d), with appropriate
justification provided if the highest level of assurances is not used.

A. Training (these acceptance criteria are in addition to those specified in SRP Section 15.4.4):

The applicant commits to the endorsed training requirements in both
ANSI/ANS—8.19—-1996, "Administrative Practices for Nuclear Criticality Safety”
(applicable sections are Sections 4.2, 4.4, 5.2, 6.3, 6.2 through 6.5, 10.2, and 10.5) and
ANSI/ANS—8.20-1991, "Nuclear Criticality Safety Training" (Sections 5 through 8).

The applicant commits to providing instruction in the training program regarding the use
of process variables for NCS control, if controls on such parameters are credited for
NCS (e.g., IROFS).

The applicant commits to providing instruction in the training program regardmg the

. policy discussed in ltem D of Section 6.4.3.1.

B. Procedures (these acceptance criteria are in addition to those specified in Section 15.5.4):

v

The'applif:ant commits to the endorsed procedural requirements in
ANSI/ANS-8.19-1996, "Administrative Practices for Nuclear Criticality Safety”
(applicable section is Section 7).

Administrative controls that are incorporated into procedures are reiterated in distinctive
and readable criticality safety postings. Postings and procedures should be controlled
to ensure that they reflect the current administrative controls and limits.

C. Audits and Assessments (these acceptance criteria are in addition to those specified in
Section 15.6.4):

The applicant commits to the endorsed audit and assessment requirements in
ANSI/ANS-8.19-1996, "Administrative Practices for Nuclear Criticality Safety"
(applicable sections are Sections 4.6, 6.6, 7.8, and 8.4).
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ii. Operations are reviewed at least annually to ascertain that procedures are being
followed and that process conditions have not been altered to adversely affect NCS.
These reviews are conducted, in consultation with operating personnel, by applicant
staff who are knowledgeable in NCS and who (to the extent practicable) are not
immediately responsible for the operations.

iii. The applicant commits to conducting and documenting periodic NCS walkthroughs (e.g.,
checklists) of all operating special nuclear material (SNM) process areas. ldentified
weaknesses should be incorporated into the facility corrective actions program and
should be promptly and effectively resolved. A less than weekly frequency may be
justified on the basis of risk, such as based on the results of the ISA. Without any such
risk-informed determination of the walkthrough frequency, a commitment to conducting
weekly walkthroughs should be considered acceptable, such that all operating SNM
process areas should be reviewed at least every 2 weeks.

iv. The applicant commits to conducting and documenting periodic NCS audits. A less than
quarterly frequency may be justified on the basis of risk, such as based on the results of
the ISA. Without any such risk-informed determination of the audit frequency, a
commitment to conducting quarterly audits should be considered acceptable, such that
all NCS aspects of management measures (see Sections 15.1 through 15.8) should be
audited at least every 2 years. . .

6.4.3.3 Technical Practices

6.4.3.3.1 Analiytical Methodology

To provide for NCS, the applicant’'s NCS methodologies should be considered acceptable if the
applicant has met the following acceptance criteria:

A,

The applicant commits to the endorsed technical requirements in ANSI/ANS—8.1-1983,
"Nuclear Criticality Safety in Operations with Fissionable Materials Outside Reactors”
{Sections 4.2 and 4.3; Sections 5 and 6 contaln single-parameter and multiparameter limits
that may be referenced).

The applicant commits to the intent of the requirement in RG 3.71, "Nuclear Criticality
Safety Standards for Fuels and Materials Facilities," related to validation reports, that is, the
applicant should demonstrate: (1) the adequacy of the margin of subcriticaiity for safety by
assuring that the margin is large compared to the uncertainty in the calculated value of k,,
and (2) determination of the area(s) of applicability (AOA) and use of the code within the
AOA, including justification for extending the AOA by using trends in the bias.

As part of providing reasonable assurance that an adequate margin of subcriticality has
been provided, in accordance with 10 CFR 70.61(d), the applicant has, at the facility, a
documented, reviewed, and approved validation report (by NCS and management) for each
methodology that will be used to make an NCS determination (e.g., experimental data,
reference books, hand calculations, deterministic computer codes, probabilistic computer
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codes). These methodologies may include Monte Carlo or deterministic computer codes,
hand calculations, handbooks, experiments, or other applicable methods. The validation
report should contain the following, in sufficient detail to permit an independent
reconstruction of results by the NCS reviewer:

Vi.

vii.

A description of the theory of the methodology in sufficient detail, clarity, and lack of

-ambiguity that allows understanding of the methodology, including validity of

assumptions and independent duplication of results.

A description of the AOA that identifies the range of values for which valid results have
been obtained for the parameters used in the methodology. As defined in

ANSI/ANS 8.1-1983, the AOA is the range of material compositions and geometric
arrangements within which the bias of a calculational method is established. Other
variables that may affect the neutronic behavior of the calculational method should also
be specified in the definition of the AOA. Particular attention should be given to
validating the code for calculations involving mixed oxides of differing isotopics and
defining the isotopic ranges covered by the available benchmark experiments. In
accordance with the provisions in ANSI/ANS—8.1-19883 (applicable section is

‘Section 4.3.2), any extrapolation of the AOA beyond the physical range of the data

should be supported by an established mathematical methodology.

A description of the use of pertinent computer codes, assumptions, and techniques in
the methodology.

A description of the verification of the proper functioning of the mathematical operations
in the methodology (e.g., mathematical testing). '

A description of the benchmark experiments and data derived therefrom that were used
for validating the methodology.

A description of the bias, uncertainty in the bias, uncertainty in the methodology (e.g.,
from statistics, computational convergence, and nuclear cross section data), uncertainty
in the data, uncertainty in the benchmark experiments, and Margin of Subcriticality for
Safety, as well as the basis for these items, as used in the methodology. If the bias is
determined to be advantageous to the applicant, the applicant shall use a bias of 0.0
(e.g., in a critical experiment where the k., is known to be 1.0 and the code calculates
1.02, the applicant cannot use a bias of 0.02 to allow calculations to be made above the
value of 1.0).

A description of the software and hardware that will use the methodology.

D. The applicant commits to incorporating each documented, reviewed, and approved
validation report (by NCS and management) into the configuration management program.
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E. The applicant commits to performing NCS-evaluations using specific standardized methods,
including the use of only validated calculational methods. The applicant should commit to
incorporating these methods into the facility safety program. This should include standard
specifications for how single units and arrays should be modeled for different physical
configurations (such as a minimum reflection condition to account for incidental reflectors in
the room, minimum statistics, and so forth).

F. The applicant commits to assuming credible optimum conditions (i.e., most reactive
conditions physically possible) for each controlied parameter unless specified controls are
implemented to limit the controlled parameter to a certain range of values.

Specifically, if reflection is not controlled, the array should be assumed to be fully flooded
unless a more reactive water density or reflector material exists. If moderation is not
controlled, the optimal weight percent of water (or more reactive credible moderator)
should be assumed. If mass is not controlied, the units should be assumed to be
completely filled. If neutron poison is not controlled, no credit should be taken for the
material of construction of the containers and the fissile material is modeied to the outer
diameter. If interaction is not controlled, the units should be stacked together in the most
reactive configuration in the corner of the room (reflected by concrete walls and the floor).
Optimal values of these parameters may be determined using sensitivity studies.

G. The applicant commits to considering the variability and uncertainty in a process and the
NCS subcritical limit when setting NCS safety limits. If a controlled parameter is dependent
on other physical parameters (such as mass controlled indirectly by concentration and
volume), then the uncertainties in each of the independent parameters should be folded into
the estimated uncertainty of the dependent parameter.

6.4.3.3.2 Additional Technical Practices

CSEs should be considered the main source of information regarding the adequacy of criticality
controls. CSEs are the documents used to develop the safety basis of facility operations. By
sampling selected CSEs, the reviewer should confirm that the CSEs establish an adequate
safety basis. The reviewer should then verify that all controls (from the sampled CSEs) are
included in the ISA Summary as IROFS.

To provide for NCS, the applicant’s commitment to NCS technical practices, in meeting the
performance requirements of 10 CFR 70.61(d) and BDC of § 70.64(a)(8), should be considered
acceptable if the applicant has met the following acceptance criteria:

A. Although the applicant may use a single NCS control to maintain the values of two or more
controlled parameters, this use constitutes only one component necessary for double
contingency protection.

B. Based on the performance requirements in 10 CFR 70.61, the applicant commits to the
policy that: "No single credible event or failure could result in a criticality accident.”" This
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commitment should involve an evaluation to identify common-mode failures that may
simultaneously defeat two or more controls.

C. The applicant commits to the preferred.use of passive-engineered controls to ensure NCS.
The applicant should commit to the following preference, in general, for controls to ensure
NCS: (1) passive-engineered, (2) active-engineered, (3) augmented-administrative, and (4)
simple-administrative. The applicant should demonstrate how it is meeting this commitment
to the preferred design approach, such as by provndmg justification when usmg other than
passive-engineered control. This demonstratlon should also be documented in the ISA.

D. The applicant commits to incorporating controls on controlled parameters into the facility
management measures of 10 CFR 70.62(d).

E. The applicant commits to describing controlled parameters for each process used as NCS
control. Examples of controlled parameters available for NCS control are: mass, geometry,
" density, enrichment, reflection, moderation, concentration, interaction, neutron absorber,
and volume.

F. When controlled parameters are controiled for safety reasons by measurement, reliable
methods and instruments are used. It is acceptable if the applicant commits to
representative sampling, reliable measurement instruments and methods, and dual

- independent measurements where there is sugmflcant susceptibility to human error.

6.4.3.3.2.0 Methods of NCS Control

Several methods of NCS control are available. These are summarized below. Passive
geometry control is the preferred method of preventing criticality, and the applicant should
commit to using this method whenever practical. The applicant should demonstrate how it is
meeting this commitment, such as by providing justification when using other than passive
geometry for criticality control. ‘

The controls used to establish limits on the following criticality parameters should be identified
as IROFS in the CSEs and ISA Summary. Tolerances on the controlled parameters should be
conservatively taken into account in setting operating limits and controls estabhshed to prevent
exceeding subcritical values of parameters.

The use of single-parameter limits (favorable geometry, safe volume or mass, etc.) may be
invalid when interactions with other units are taken into account. Interaction shouid be fully
evaluated, and spacing controls should be used in conjunction with those other controls as
needed to ensure subcriticality.

- 6.4.3.3.2.1 Mass Control

The use of mass as a controlled parameter should be considered acceptable if:
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When mass limits are derived for a material that is assumed to have a given weight percent
of SNM, determinations of mass are based on either: (1) weighing the material and
assuming the entire mass is SNM or (2) conducting physical measurements to establish the

- actual weight percent of SNM in the material. When process variables can affect the

bounding weight percent of SNM in the mixture, controls to maintain the process variables
are identified as IROFS in the CSEs and ISA Summary. The acceptance criteria in
Section 6.4.3.3.2.12 are met.

Theoretical densities for fissile mixtures are used unless lower densities are ensured by the
establishment of NCS controls.

When physical measurement of the mass is needed, the measurement is obtained by using
instrumentation subject to facility quality assurance measures as specified in
10 CFR 70.22(f).

When overbatching of SNM is possible, the mass of SNM in a single batch is limited so that
the mass of the largest credible overbatch resulting from a single failure is safely subcritical,
taking system sensitivities into account. Overbatching beyond double batching should be
considered in establishing the margin of safety.

When overbatching of SNM is not possible, the mass of SNM in the batch is limited to be
safely subcritical, taking system sensitivities into account.

In setting mass limits, tolerances in determining the mass should be taken into account.
Determination of the minimum critical mass should be based on spherical geometry or the
actual fixed geometry of the system if it is controlled.

6.4.3.3.2.2 Geometry Control

The use of geometry as a controlled parameter should be considered acceptable if:

A.

Before beginning operations, all dimensions and nuclear properties that rely on geometry
control are verified. Dimensional tolerances should be conservatively taken into account
when setting geometrical limits. The facility configuration management program should be
used to maintain these dimensions and nuclear properties. :

. All credible means of transferring fissile materials to unfavorable geometry are evaluated

and controls (IROFS) are established against this contingency.

When using large single units, conservative margins of safety (such as 90% of the minimum
critical cylinder diameter, 85% of the minimum critical slab thickness, and 75% of the
minimum critical sphere volume) are used. Justification should be provided for proposed
alternatives to these limits, taking system sensitivities into account. Such justification may
include a demonstration that other conservative assumptions—such as neglecting neutron
absorption effects and making conservative density assumptions-would be sufficient to
make up the difference in margin. Reliance on engineering judgement does not substitute
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for this justification. The ability of the control scheme to maintain process parameters within
the prescribed limits should be considered when setting less conservative margins of safety.

D. Possible mechanisms for changes to the fixed geometry should be evaluated and controls
established as needed. Where such ¢redible mechanisms exist (such as deformation by
static loads or pressure, corrosion, etc.), the applicant should describe the design and
surveillance program for these units.

3

6.4.3.3.2.3 Density Control
The use of density as a controlled parameter should be considered acceptable if:

A. When process variables can affect the density, controls to maintain the process variables
are identified as IROFS in the CSEs and ISA Summary. Process characteristics that can
affect the density non-conservatively are controlled. The acceptance criteria in '
Section 6.4.3.3.2.12 are met.

B. When physical measurement of the density is needed, the measurement is obtained by
using instrumentation subject to facility quality assurance measures as specified in
10 CFR 70.22(f).

6.4.3.3.2.4 Isotopics Control

Isotopic abundance (isotopics) is taken to include both the Z5U/U concentration (enrichment)
and the concentration of fissile and nonfissile plutonium isotopes (such as 2°Pu, 2Py, 2*'Pu) as
well as the relative abundance of plutonium to uranium.

The use of isotopics as a controlled parameter should be considered acceptable if:

A. When taking credit for isotopic mixtures, where different isotopic mixtures could co-exist,
controls are established to clearly label and segregate the SNM of different isotopic
mixtures. Labels and postings for different isotopic mixtures should be distinctive and
readily apparent to operators, and should be uniform to the extent practicable throughout
the facility to minimize the potential for error. Moreover, determinations of isotopic content
shall be based on dual independent sampling and analysis of each lot of fissile material.

B. When physical measurement of the isotopics is needed, the measurement is obtained by
. using instrumentation subject to facility quality assurance measures as specified in
10 CFR 70.22(f).

6.4.3.3.2.5 Reflection Control
The use of reflection as a controlled parameter should be considered acceptabie if:

A. When determining subcritical limits for an individual unit, the wall thickness of the unit and
all reflecting adjacent materials of the unit are conservatively bounded by the assumed
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reflection conditions, leaving allowances for transient reflectors as discussed in the next
item. (This effect may be significant for a mixed oxide MOX facility, where thick
hydrogenous reflectors may provide shielding in several areas.)

At a minimum, reflection conditions equivalent to a 1-inch tight-fitting water jacket are
assumed to account for personnel and other transient incidental reflectors not evaluated in
the unreflected unit models. This will be considered bounding for all hydrogenous reflectors
further than 1 foot away from the surface of the unit.. Justification for less conservative
reflection conditions should be included in the application.

When loss of reflection control can lead to criticality, by itself or in conjunction with any other
single failure, rigid and testable personnel barriers are established and maintained through
the configuration management and maintenance programs.

Full water reflection of units may be assumed to be represented by 12 inches of close-fitting
water. Under certain conditions, however, materials such as concrete, beryllium, carbon,
and polyethylene may be more effective than water.

Conservative reflection conditions are established when evaluating the criticality safety of
arrays.

6.4.3.3.2.6 Moderation Control

The use of moderation as a controlled parameter should be considered acceptable if:

A.

When using moderation, the applicant commits to the requirements in
ANSI/ANS—-8.22-1997, “Nuclear Criticality Safety Based on Limiting and Controlling
Moderators.” _

When process variables can affect the moderation, controls to maintain the process
variables are identified as IROFS in the CSEs and ISA Summary. The acceptance criteria
in Section 6.4.3.3.2.12 are met.

When physical measurement of the moderator is needed, the measurement is obtained by
using instrumentation subject to facility quality assurance measures as specified in
10 CFR 70.22(f).

When designing physical structures that are credited for moderation control, the design is
sufficient to preclude the ingress of moderation.

When sampling of the moderator is needed, the sampling program uses dual independent
sampling and analysis methods. The process shouid be designed such that a single
operator acting alone cannot physically circumvent the sampling and analysis program.
(More detailed guidance is provided in Section 6.4.3.3.2.7 on concentration control).
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F.

When developing firefighting procedures for use in a moderation-controlled area,
restrictions are placed on the use of moderator material. Moderation-controlled areas
should be physicaily segregated from potential ignition sources. The effects of the fire and
the activation and/or failure of the fire suppression should be evaluated as applicable.

Limits on moderators as firefighting agents are established in the CSE and flow into the ISA.

The ISA may weigh the competing risks from criticality accidents and fires and determine
that the overall risk to the worker and the public is minimized by allowing the use of water.
The CSE is the primary document used to develop the safety basis, and thus should govern
the safety of operations; the CSE should be revised so that the safety conclusions
harmonize between the two documents.

After evaluating all credible sources of moderator for the potential for intrusion into a
moderation-controlied area, the ingress of moderator is precluded or controlled.

The effects of varying levels of interstitial moderation are evaluated when the calculational
methods consider interacting arrays of fissile units. If a fissile material system is not
adequately subcritical with a few percent water density between array elements, water pipes
and sprinklers should be excluded from the affected area. Overhead water pipes may
alternately be sleeved within secondary piping, provided a means is provided to detect
leakage from the inner pipe.

'Favorable geometry drains are provided to prevent water accumulation if that accumulation

can lead to unsafe configurations of fissile material.

6.4.3.3.2.7 Concentration Control

The use of concentration as a controlied parameter should be considered acceptable if:

A

When process variables can affect the concentration, controls to maintain the process
variables are identified as IROFS in the CSEs and ISA Summary, including assumptions
relied on to determine solubility limits. The acceptance criteria in Section 6.4.3.3.2.12 are
met.

Sufficient controls are established to preclude the introduction of materials concentrated to
a level higher than assumed for normal conditions.

When using a tank containing concentration-controlled solution, the tank is normally closed
and locked. Access should be controlled to ensure that a single operator cannot defeat the
control mechanism.

. When sampling of the concentration is needed, the sampling program uses dual

independent sampling methods. The two samples should be withdrawn by different
individuals and at different points in the process or at different times with mixing to ensure a
representative sample between measurements. They should be analyzed by different
analysts using different methods in the lab, and a supervisor should be required to check
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results before authorizing the transfer. In addition, attention is paid to common-mode
failures that can defeat both samples, such as circumventing this robust system by having a
single isolation valve leak through or by not having the transfer valve locked or tagged so
that an operator can effect the transfer by himself. The process is designed such that a
single operator acting alone cannot physically circumvent the sampling program.

(Note: It may be difficult to determine that a single sampling and analysis constitutes a
robust control, due to the number and complexity of steps involved. In this case, dual
sampling may need to be credited as a single ieg of double contingency.)-

When concentration control is the only means of ensuring subcriticality in unfavorable
geometry equipment (such as waste water storage tanks), particular attention should be
given to the robustness of concentration controls where transfer to unfavorable geometry
occurs. In such cases, due to the difficulties involved with dual sampling, another means
(such as an in-line monitor) should be used in conjunction with dual sampling to provide
reasonable assurance of safety. .

After idéntifying possible precipitating agents, precautions are taken to ensure that such
agents will not be introduced inadvertently.

. All other concentrating mechanisms are identified and-controls established to prevent

overconcentration. Surveillance is provided to ensure the effectiveness of these controls.

When physical measurement of the concentration is needed, the measurement is obtained
by using instrumentation subject to facnhty quality assurance measures as specified in
10 CFR 70.22(f).

6.4.3.3.2.8 Interaction Control

The use of interaction as a controlled parameter should be considered acceptable if:

A

When maintaining a physical separation between units, engineered devices (i.e., spacers)
with a minimum spacing are used. The structural integrity of the spacers should be
sufficient for normal and credible abnormal conditions. Moreover, if the engineered devices
are part of the structure of the unit (such as moveable birdcage drums) or subjected to
significant mechanical stresses, they should be periodically inspected for deformation; or

Unit spacing is controlled by rigorous procedures (if the spacing is identified in workstation
procedures with visual indicators and postings). This should include visible guides (such as
painted lines and postings) to ensure that spacing limits are not violated. Justification for
this method should be provided in the application and should demonstrate that multiple
procedural violations will not by themselves lead to criticality.

When evaluating the criticality safety of units in an array or pairs of arrays, the spacing
limits in ANSI/ANS—8.7-1975, "Nuclear Criticality Safety in the Storage of Fissile Materials,"
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are followed (Sections 5 and 6), or else spacing is based on validated calculational
methods.

6.4.3.3.2.9 Neutron Absorber Control

The use of neutron absorber as a controlled parameter should be considered acceptable if:

A. When using borosilicate-glass Raschig rings, the applicant commits to the endorsed
requirements in ANSI/ANS-8.5-1996, "Use of Borosilicate-Glass Raschig Rings as a
Neutron Absorber in Solutions of Fissile Material.”

B. When using fixed neutron absorbers, the applicant commits to the endorsed requirements
in ANSI/ANS-8.21-1995, "Use of Fixed Neutron Absorbers in Nuclear Facilities Outside
Reactors."

6.4.3.3.2.10 Volume Control

The use of volume as a controlled parameter should be considered acceptable if:

A

When using volume control, geometrical devices are used to restrict the volume of SNM
and engineered devices limit the accumulation of SNM.

When physical measurement of the volume is needed, the measurement is obtained by
using instrumentation that is subjected to quality assurance.

Volume is limited to some percentage of the minimum critical volume, assuming spherical

_geometry, optimal concentration, and full water reflection.

'6.4.3.3.2.11 Heterogeneity Control

The use of heterogeneity as a controlied parameter should be considered acceptable if:

A.

When process variables can affect the heterogeneity, controls to maintain the process
variables are identified as IROFS in the CSEs and ISA Summary. Methods of causing the
material to become inhomogeneous are evaluated and appropriate controls established. If
such mechanism for causing inhomogeneity are credible, such as precipitation, the most
reactive configuration of the material should be considered in computer calculations (i.e.,
assuming homogeneous solution before precipitation and a uniform slab after precipitation
may not be sufficient to bound all credible system configurations) if heterogeneity is not
explicitly controlled. The acceptance criteria in Section 6.4.3.3.2.12 are met.

Computer calculations that take heterogeneity into account are appropriately validated with
benchmark experiments that display effects of heterogeneity, to ensure that the bias is
known when using resonance self-shielding. Computer calculational methods that require
self-shielding corrections to correctly calculate k.4 use the appropriate cell weighting to
ensure that this effect is taken into account.
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C. Assumptions about the physical scale of heterogeneity (as used in computer calculations)
are based on the observed physical characteristics of the material, and appropriately ,
controlled. Calculations are shown to be conservative with respect to these measurements
(i.e., model heterogeneous conditions that are at least as reactive as suggested by physical
data)

Heterogeneous effects are particularly relevant to deriving NCS limits for low-enriched uranium
processes, where heterogeneous systems are typically more reactive than homogeneous
systems for all other parameters being equal.

6.4.3.3.2.12 Process Variables
The use of process variables as a controlled parameter should be considered acceptable if:

A. Controls needed to maintain process variables that are relied on for criticality safety are
~ identified as IROFS in the CSEs and ISA Summary and are subject to quality assurance
sufficient to ensure that the associated controlled parameter safety limit is not exceeded.
These may include furnace temperature credited in excluding moderation, mechanical
forces credited in limiting density, and the effect of background radiation on mass
measurement {(NDA) instrumentaticn.

6.4.3.3.3 Requirements of 10 CFR 70.24 (Criticality Accident Reqdirements)
To provide for NCS, the applicant’s description of measures to meet the requirements in’

10 CFR 70.24 should be considered acceptable if the appllcant has met the following
acceptance criteria:

A. The applicant has fully demonstrated that the facility CAAS meets the requirements of
10 CFR 70.24.

B. The applicant has fully demonstrated that the facility meets the remaining crltlcallty accident
requirements of 10 CFR 70.24.

C. The applicant commits to the endorsed requirements in ANSI/ANS 8. 3-1997, *Criticality
Accident Alarm System."

D. Beyond these requirements, the applicant commits to any additional requirements in
RG 3.71, "Nuclear Criticality Safety Standards for Fuels and Materials Facilities,”
(Section C) which modify requirements in the ANSI/ANS—8.3 standard.

E. In accordance with the performance requirements of 10 CFR 70.61(a) to limit the risk of
high-consequence events, including externally initiated events:
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i. The applicant commits to having a CAAS that is designed to remain operational during
credible events such as a seismic shock equivalent to the site-specific design-basis
earthquake or the equivalent value specified by the Uniform Building Code.

ii. The applicant commits to having a CAAS that is designed to remain operational during
normal operating conditions and should be resistant to damage during other credible
events, to the extent practical (up to design basis events). These events would lnclude
fires, explosions, corrosive atmospheres, etc.

F. The applicant commits to having a CAAS alarm that is clearly audible in areas that must be
evacuated or that provides alternate notification methods that are documented to be
effective in notifying personnel when evacuation is necessary.

G. The applicant commits to rendering operations safe, by shutdown and quarantine if
necessary, in any area where CAAS coverage has been lost and not restored within a
specified number of hours. The number of hours shouid be determined on a process-by-.
process basis because shutting down certain processes, even to make them safe, may
carry a larger risk than being without a CAAS for a short time. The applicant should commit
to compensatory measures (e.qg., limit access, halt SNM movement) when the CAAS
system is not functioning due to maintenance.

H. The applicant evaluates the effect of credible shielding in demonstrating the adequacy of
the dual alarms to detect a nuclear criticality. The applicant verifies alarm coverage radius
(such as through the use of shielding codes) and controls through good housekeeping
practices the presence of shielding material.

I. In accordance with the provisions of 10 CFR 70.24(b)(1) and (b)(2):

i. The applicant commlts to the requirements in ANSI/ANS—S 23-1997, "Nuclear Criticality
Accident Emergency Planning and Response.”

ii. The applicant has either an emergency plan or satisfies the altemnate requirements
- found in § 70.22(h)(1)(i)- (See Chapter 14.0 of this Standard Review Plan (SRP).)

iii. The applicant commits to providing emergency power for the CAAS.

J. Exceptions to the CAAS requirements of 10 CFR 70.24 will be considered when the risk of
nuclear criticality is sufficiently low that the exposure of facility personnel is not a regulatory
or safety concern. The applicant should provide justification by demonstrating that the risk
to facility personnel is significantly less than that afforded under the double contingency
principle. To support this justification, the applicant may take credit for shieiding or other
dose mitigation or demonstrate that a criticality is incredible due to amounts and forms of
SNM that are or may be present.

Factors that should be considered when evaluating CAAS requirement exemptions include:
(1) whether the applicant is authorized to possess less than a minimum critical mass; (2)
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whether the facility has been demonstrated to have adequate shielding to prevent any
operator from receiving a dose in excess of 20 rad (measures should still be provided to
alert operations to the fact of a criticality); (3) whether operators are excluded from
processing areas by hostile conditions to a distance adequate to ensure safety; and (4)
whether other process conditions exist such that there are no |dent|f|able accident
sequences that could credlbly lead to a cntlcallty

6.4.3.3.4 Requirements of 10 CFR 70.61 (Subcriticality of Operations and Margin of
Subcriticality for Safety)

To provide for NCS, the applicant’s description of measures to implement the subcriticality of
operations and margin of safety for subcriticality requirements in 10 CFR 70.61 should be
considered acceptable if the applicant has met the following acceptance criteria:

A. The applicant commits to technical practices as applicable in the endorsed versions of
ANSI/ANS-8.1, 8.5, 8.7, 8.9, 8.10, 8.12, 8.15, 8.21, and 8.22.

B. The applicant submits justification for the minimum subcritical margin (frequently referred to
as the administrative or arbitrary margin) for normal and credible abnormal conditions.
(Note: A minimum subcritical margin of 0.05 is generally considered to be acceptable
without additional justification when both the bias and its uncertainty-are determined to be
negligible.) Abnormal conditions should meet the following criterion to provide reasonable
assurance of adequate protection:

i. If the fact that a condition is abnormal is credited for double contingency (that is, the
abnormality is taken' as justification for having a lower margin of subcriticality than would
be permissible for normal conditions), then the abnormal conditions should meet the
standard of being at least “unlikely” from the standpoint of the double contingency
principle. A condition that occurs on a regular basis during facility operations would not
be considered abnormal. The applicant should rigorously define what is meant by an
abnormal condition for this purpose. In addition, the increased risk associated with the
less conservative margln should be commensurate with and offset by the unlikelihood of
achieving the condition in any case.

C. The applicant commits to determining subcritical limits for k,, calculations such that:
k-subcritical = 1.0 - bias - margin

where margin includes adequate allowance for uncertainty in the methodology, data, and
bias to assure subcriticality.

D. The applicant commits to determining operation limits for controlled parameters, such that
there is an adequate margin of safety to ensure the subcritical limit will not be exceeded.
The applicant should commit to performing studies of the sensitivity of k., to variations in the
parameters. The margin of safety should be based on these sensitivity studies and the
ability of the control to maintain the operating limits.
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E. The applicant commits to determining whether each calculation to establish subcritical limits
for facility processes lies within the AOA of the calculational method employed, and
documenting the determination that it is within the AOA in the CSEs. (The AOA for the
method should be defined in the validation report but may also be done on a case-by-case
basis in the CSEs; see Section 6.4.3.3.1). To the extent possible, the applicant shouid use
benchmark cases that are similar in physical and neutronic characteristics to the specific
application to determine the bias. Separate AOAs should be defined wherever there are
significant differences in system characteristics (such as for piutonium and uranium oxides).

F. The applicant meets the acceptance criteria in Section 5.4 as they relate to subcriticality of
operations and margin of subcriticality for safety.

6.4.3.3.5 Requirements of 10 CFR 70.64 (BDC) [for new facilities and processes only]

To provide for NCS, the applicant’s description of measures to implement the BDC
requirements in 10 CFR 70.64 should be considered acceptable if the applicant has met the
following acceptance criteria:

A. The applicant commits to the double contingency principle in determining NCS controls in
the design of new facilities or new processes at existing facilities. When evaluating double
contingency protection, the term "unlikely” should be used in a manner consistent with
Section 4.2.2 of ANSI/ANS-8.1-1983. ’

B. Protection is provided by either the control of two (or more, as needed) independent
process parameters or a system of multiple independent controls on a single process
parameter. .

The former method, two-parameter control, is the preferred approach due to the difficulty of
preventing common-mode failure when controlling only one parameter. In all cases, no single
credible event or failure shall result in a criticality accident.

The term “"concurrent” as used in double contingency means, for the purpose of this review,
that the effect of the first process change persists until the second change occurs, at which
point the system is potentially at or above critical. It does not mean that the two events initiating
the change must occur simultaneously.

Means should be provided for detecting and correcting failures that may not be readily apparent
(such as failure of containment in inaccessible equipment) to ensure that single failures do not
persist for indefinite periods of time. The time interval needed to detect and correct the failure
should be considered and may-be credited in the determination that the two failures in
combination are highly unlikely.

Dependence between the two or more events in the accident sequence should be taken into

account in assessing the likelihood, so that the occurrence of both events taken together is
highly unlikely. This dependence can occur because one event causes the other to become
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 more likely, or because occurrence of some other event increases the likelihood of both events.
This latter type can be the occurrence of a fire or other environmental degradation, the use of
nondiverse equipment, or the same operator performing two actions. Another type of
dependence that must be considered is common-cause failure, that is, a single-event failure.
Such a common-mode failure is most likely when reliance is placed on a single controlled
parameter. If any such single event exists that could cause criticality, it by itself must qualify as
highly unlikely. Such common-mode failure scenarios should be evaluated in the CSEs and
flow into the-ISA.

C. Adequate justification for allowing an exception to the double contingency principle includes:

- i.  The impracticality of implementing the double contingency principle is thoroughly
documented by showing excessive costs and severe operational burdens that would be
imposed on the facility compared to the risk reduction gained by implementing the
principle; and

ii. Enough redundancy and diversity exists to ensure that the probability of criticality
remains highly unlikely, or the nature of the process is such that no credibie accident
scenarios are identified. Even if the consequences of criticality are mitigated such that
they do not rise to the threshold of 10 CFR 70.61(b)(1), criticality shall still be highly
unlikely. However, the mitigation may constitute grounds, along with other
considerations, for granting exemption from the requirements to establish double
contingency. A criticality in a shielded facility may not be a high-consequence event, but
still requires an explicit exemption from the double contingency requirement.

Care should be taken to use a definition of "unlikely" that is consistent with the definition in SRP
Section 6.8, rather than the definition in Chapter 5 (Integrated Safety Analysis). for intermediate-
consequence events. Although the terminology used is the same, the context differs. As '

Section 6.8 states, the scope of the definitions there are confined to this chapter.

6.4.3.3.6 Requirements of 10 CFR 70.65 (ISA Summary)

The applicant is required to meet the performance criteria in 10 CFR 70.61(b) and (c) as well as
the performance requirements in § 70.61(d), which include the requirement to iimit the risk of an
inadvertent nuclear criticality by assuring that all nuclear processes remain subcritical. The
applicant’s evaiuation of NCS accident sequences should be performed in a manner consistent
with the applicant’s evaluation of non-NCS accident sequences used to meet 10 CFR 70.61(b)
and (c); however, 10 CFR 70.61(d) requires the applicant to use prevention methods as the
primary means to meet the performance requirements of 10 CFR 70.61(b) and (c).

To provide for NCS, the applicant's implementation of the ISA requirements in 10 CFR 70.65
should be considered acceptable if the applicant has met the following acceptance criteria or
has identified and justified an alternative in the application:

A. Accident Sequenées:
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i. The applicant meets the acceptance criteria in Section 5.4 related to accident .
sequences for NCS.

ii. The applicant commits to evaluating the loss of each criticality control as a separate
accident sequence. (Appendix A of ANSI/ANS~8.1-1983 provides gundance on the
types of accident sequences that should be considered.)

. Consequences:

i. The applicant meets the acceptance criteria in Section 5.4 related to consequences for
NCS.

ii. In determining the consequences of a criticality, the applicant may commit to the
requirements in ANSI/ANS-8.10~-1983, “Criteria for Nuclear Criticality Safety Controls in
Operations With Shielding and Confinement.” The justification for considering a
criticality accident as other than a high-consequence event should be fully documented
and provided as part of the appllcatlon (See gundance for shielded facnlmes in
Section 6.4.3.3.5.)

. Likelihoods:

i. The applicant meets the acceptance criteria in Section 5.4 related to likelihoods for
NCS. ' ‘

ii. In demonstrating compliance with the double contingency principle, the term "unlikely” is
taken to mean that an event—or a set of events credited as one leg of double
contingency—is not anticipated to occur during the lifetime of the facility at any particular
point in the process or in any particular accident sequence. In demonstrating
unlikelihood, the applicant may credit credible process conditions, previous facility
history (for existing facilities), and management measures that ensure the availability
and reliability of controls when needed. The applicant may choose to define the terms
"unlikely” and "highly unlikely” differently, but must still demonstrate compliance with the
performance requirements of 10 CFR 70.61(b) and 70.64(a)(9).

For passive and active engineered controls, management measures such as maintenance,
configuration management, surveillance, and so on may be considered adequate to ensure
that failure of the control is unlikely. Consideration should be given to the environment in
which the device is to be used and whether the expected operating conditions are within the
manufacturer’s specifications. Surveillance and periodic maintenance frequencies may be
determined to be adequate if based on the manufacturer's recommendations when
operated within the applicable specifications.

For a simple administrative control such as spacing in an array, a determination that failure
is unlikely may be based on operator training, supervisor oversight, operator aids, and other
human factors considerations. Processes relying on administrative requirements should be
designed to minimize the opportunity for human error. Multiple failures of the same control
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may not be considered distinct contingencies, if they can result from the same operator's

error. More than two controls may be needed as one leg of double contingency, if they are
not individually unlikely to fail.

D. Risk:
i. The applicant meets the acceptance criteria in Section 5.4 related to risks for NCS.

E. IROFS:

i. The applicant meets the acceptance criteria in Section 5.4 related to IROFS for NCS.

ii. The IROFS should be described in sufficient detail to permit the reviewer to make a
. determination of adequacy in verifying consequences and likelihoods. Those attributes
of the controls that are deemed important for safety should be fully described in the ISA

Summary, rather than general statements that controls will be established on specific
controlled parameters.

6.4.3.3.7 Requirements of 10 CFR 70.72 (Facility Change Process)

To provide for NCS, the applicant's description of measures to implement the facility change
process requirements in 10 CFR 70.72 should be considered acceptable if the applicant has
met the following acceptance criteria:

A. The applicant commits to a change control process that is sufficient to ensure that the
safety basis of the facility will be maintained during its lifetime. This change process must
be documented in written procedures and must ensure that:

i. Al potentially affected SNM processes are evaluated to determine the effect of the
change on the safety basis of the process, including the effects on bounding process
assumptions, on the reliability and availability of nuclear criticality controls, and on the
criticality safety of connected processes. The change control process should have
procedures for the review and approval of facility changes by the criticality safety
organization to determine the potential effects on nuclear criticality safety.

B. The change control process must be connected to the facility’s configuration management
system to ensure that changes to the criticality safety basis are incorporated into
procedures, evaluations, criticality postings, drawmgs any other safety basis
documentation, and the ISA.

C. The applicant commits to a program to determine whether facility changes require prior
NRC approval in accordance with the criteria of 10 CFR 70.72(c). This program must be
documented in written procedures and must involve individuals qualified to determine the
incremental effect of changes to the safety basis'as documented in the ISA and established
in the CSEs; the change shall be compared to the baseline (latest NRC-approved) version
of the ISA.
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In evaluating whether the applicant’s change control process is adequate, the reviewer
should examine the level of detail with which the IROFS are specified in the ISA Summary
(see Section 6.4.3.3.6). Controls should be specified with enough specificity to ensure that
all attributes important to safety are captured. Having a level of detail that exceeds this will
result in an unduly burdensome change process.

Those attributes of IROFS that are important to criticality safety are identified in the CSEs
and flowed into the ISA. Changes to attributes not previously identified as being important
to criticality safety do not typically require change review, but all changes should be
evaluated to ensure that new failure modes are not introduced and that equipment reliability
is not degraded.

6.4.3.3.8 Requirements of 10 CFR 70 Appendix A (Reportable Safety Events)

The applicant's description of measures to implement the reporting requirements in Appendix A
of 10 CFR 70 should be considered acceptable if the applicant has met the following
acceptance criteria:

A.

The applicant has a program for evaluating the criticality significance of criticality safety
events and an apparatus in place for making the required notification to the NRC
Operations Center. The determination of significance should be made by qualified
individuals (such as facility NCS staff). The determination of loss or degradation of double
contingency protection should be made against the current version of the facility safety
basis documents. Any degradation of double contingency should be considered as
reportable unless a significance threshold has been pre-defined.

‘The applicant incorporates the reporting criteria of Appendix A and the report content

requirements of 10 CFR 70.50 into the facility emergency procedures.

The applicant commits to issuing the necessary report based on whether the IROFS
credited for double contingency were lost, regardless of whether the safety limits of the
associated criticality parameters were actually exceeded. The applicant may define normal
operating limits more conservative than the subcritical limits derived in the CSEs. In this
case, a loss of controls instituting these normal operating limits would not rise to the level of
a reportable event. The applicant therefore should commit to pre-defining which control
failures rise to the level of reportable events.

The applicant makes the following commitment: If it cannot be determined within 1 hour of
whether the criteria of 10 CFR Appendix A Paragraph (a) or (b) apply, the event shall be
treated as a 1-hour report.

The applicant commits to include sufficient information in the event report to permit the
reviewer to make a determination as to the safety significance. The information to be
submitted in these reports should include, to the extent known at the time of the event, the
physical and chemical characteristics of the as-found condition, the specific controls relied
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on for criticality safety, the specific failure that occurred, and the remaining controls that are
in place to prevent an accidental criticality.

6.5 REVIEW PROCEDURES

6.5.1 Acceptance Review

The primary reviewer should perform an acceptance review to determine if the application

adequately addresses the items in Section 6.3, "Areas of Review," for either the construction
approval review or the review for a license to possess and use SNM.

Guidance specific to the construction approval review and the review for a license to possess
and use SNM is provided below.

A. Construction Approval

Specifically, the safety assessment of the design basis should address Sections 6.3.1 to

6.3.3 consistent with the level of design. Where information is under development or not yet -

available, the applicant may use a commitment to provide the material with the license
application in lieu of the actual material. '

Specific areas of interest during the design phase are described below:

i. The commitment to establishing an NCS organization and administration in accordance
with the acceptance criteria of Section 6.4.3.1.

ii. The commitment to establishing management measures for NCS in accordance with the
acceptance criteria of Section 6.4.3.2.

iii. The commitment to designing and operating the facility using technical practices that
are in accordance with the acceptance criteria of Section 6.4.3.3. In particular:

a. The applicant commits to designing and operating the facility in accordance with the
BDC (that is, commits to the double contingency principle).

~ b. The applicant commits to installing and maintaining a CAAS for applicable areas of
the facility, or includes an exemption request with the application.

c. The appiicant commits to the following design criteria: Geometry control shall be the
' preferred mode of control for criticality safety and shall be designed into the facility
to the greatest extent practical. Where geometry control is not practical, reliance
shall be based on other passive-engineered controls to the greatest practical extent.
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d. The applicant provides a description of the overall process and, for each major
process step, identifies which criticality safety parameters will be relied on to satisfy
the BDC.

e. The applicant demonstrates an ability to design the facility in accordance with the
BDC by providing validation reports to support calculations of subcritical limits, and
proposed margins of subcriticality.

B. License To Possess and Use SNM

Specifically, the safety assessment of the license application should address Section 6.3 in
full. .

If the primary reviewer verifies that NCS is adequately addressed (construction or license), the
primary reviewer should accept the application for the safety evaluation in Section 6.5.2. If the
primary reviewer identifies significant deficiencies in the material provided, the primary reviewer
should request that the applicant submit additional information prior to the start of the safety
evaluation.

6.5.2 Safety Evaluation

After determining that the application is acceptabie for review in accordance with either _
Section 6.5.1(A) (construction approval) or 6.5.1(B) (license to possess and use SNM), the
primary reviewer should perform a safety evaluation against the acceptance criteria described
in Section 6.4. On the basis of its review, the staff may request that the applicant provide
additional information or modify the application to meet those acceptance criteria.

The primary reviewer should consult with the supporting reviewers to identify and resolve any
issues of concern related to the construction approval review or the review for the license to
possess and use SNM. For the license application, the primary reviewer (acting as a secondary
or supporting reviewer) should also coordinate with other reviewers concerning NCS regarding
the foliowing:

A. In support of the primary reviewer for Chapter 9.0, the NCS reviewer should determine
whether the acceptance criteria in Chapter 9.0 have been met as they relate to NCS.

B. In support of the primary reviewer for Sections 15.1 through 15.8, the NCS reviewer should
determine whether the acceptance criteria in those sections have been met as they relate to
NCS.

C. In support of the primary reviewer for Chapter 5.0, the NCS reviewer sh'ould determine
whether the acceptance criteria in that chapter have been met as they relate to NCS.

D. In support of the primary reviewer for Chapter 14.0, the NCS reviewer should determine
whether the acceptance criteria in that chapter have been met as they relate to NCS.
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E. In determining whether the acceptance criteria have been met; the reviewer should become
familiarized with the proposed operation and the dominant criticality safety risks. The
reviewer should select a risk-informed sample of accident scenarios from the applicant’s
ISA Summary to review in evaluating the applicant’s technical practices, in conjunction with
the applicant’s CSEs. :

6.6 EVALUATION FINDINGS

The primary reviewer should document the safety evaluation by preparing material suitable for
inclusion in the Safety Evaluation Report (SER). The primary reviewer should describe the
review, explain the basis for the findings, and state the conclusions.

The staff could document the safety evaluation for the construction approval review as follows:

The staff reviewed the Nuclear Criticality Safety (NCS) measures described in the

“application material for construction approval according to Chapter 5.0 of NUREG-1718.
The staff is satisfied that: (1) The applicant’s commitments to establishing an NCS

~ organization and -administration, management measures, and technical practices for NCS
are in broad agreement with regulatory acceptance criteria; (2) the adequate

.implementation of these commitments is likely to generate an acceptable license -
application; and (3) the applicant has established design criteria that in broad agreement
with the Baseline Design Criteria of 10 CFR 70.64. Based on these findings, the staff
concludes that there is reasonable assurance that a facility designed in compliance with the
aforementioned application material for construction approval will be found acceptable
without major reengineering or redesign. Therefore, the applicant's NCS design bases
meets the requirements to approve construction of the facility under 10 CFR Part 70.

The staff could document the safety evaluation for the review for the license to possess and
use SNM as follows:

The staff reviewed the Nuclear Criticality Safety (NCS) program of the license application
for the [insert name of facility] according to Chapter 6.0 of NUREG-1718. The slaff
evaluated [state what was evaluated] and found that [state the findings]. The staff has
reasonable assurance that: (1) The applicant will have in place a staff of managers,
supervisors, engineers, process operators, and other support personnel who are qualified to
develop, implement, and maintain the NCS program in accordance with the facility
organization, administration, and management measures; (2) the applicant's conduct of
operations will be based on NCS technical practices that will ensure that the fissile material
will be possessed, stored, and used safely according to the requirements in

10 CFR Part 70; (3) the applicant will develop, implement, and maintain a criticality accident
alarm system in accordance with the requirements in 10 CFR 70.24 and in accordance with
its emergency management program; and (4) the applicant will have in place an NCS
program in accordance with the subcriticality of operations and margin of subcriticality for
safety requirements in 10 CFR 70.61 and Baseline Design Criteria in 10 CFR 70.64.
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Based on this review, the staff concludes that the applicant's NCS program meets the
requirements for a license to possess and use SNM.under 10 CFR Part 70 and provides
reasonable assurance for the protection of public health and safety, including that of
workers and the environment.

Note: The NCS safety evaluation for the ISA Summary requirements for 10 CFR 70.65 should
be included in the safety evaluation that supports Chapter 5.0 of this SRP.
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6.8 NCS DEFINITIONS

The terms defined below are in addition to the definitions that apply to the entire SRP. Where
the definition below disagrees with the global usage, the term below governs. These are terms
with a specific meaning to nuclear criticality safety, and the scope of these definitions is
confined to SRP Chapter 6.

abnormal condition: Any event that is not planned for as a regular occurrence in the facility or
operation design. Any event whose occurrence would result in suspension of fissile material
operations and movement and require specific recovery actions to restore adequate protection.
A condition that can only be reached by exceeding the safety limits of a controlled parameter
but that is planned for in CSEs.

adequate protection: A condition that exists when the risk of critieality is sufficiently iow.
Adequate protection is presumed to exist when double contingency is maintained, for example.
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administrative margin: Margin in k4 in addition to the bias and uncertainties in the bias, to
allow for unquantified uncertainties in calculating k..

area(s) of applicability: The range of physical parameters (e.g., isotopic abundance,
moderation, neutron energy, etc.) characterizing a fissile material system over which the code is
validated. That is, the range of parameters covered by the benchmark experiments and for
which the bias has been determined. The AOA may be extended by extrapolating the bias
using conservative assumptions and methods.

bias: The numerical difference between the calculated and experimental values of k. For a
group of experiments over a particular AOA, the bias is established as a function of the trending
parameter(s).

concurrent: In the context of double contingency, the effect of the first process chénge
persists until the second change occurs. [t does not mean simultaneous, but rather that both
controls are in a failed state at the same time.

contingency: A loss of criticality control that results in one or more controlled parameters
exceeding their safety limits.

control: A system, device, or personnel action intended to regulate a device or process. For
criticality safety, any item relied on to prevent or mitigate a cntlcallty accident; synonymous with
item relied on for safety or barrier.

‘degradation: Degradation of a control or controlled parameter occurs when an IROFS
identified in the 1SA, which maintains the controlled parameter within its safety limits, continues
to perform its function but with reduced rellablllty and availability such that the likelihood of its
failure is no longer unlikely.

equivalent replacement: In the context of 10 CFR 70.72(c)(2), any item substituted for an
IROFS that does not differ in any attribute(s) identified as important for NCS in the ISA or
otherwise relied on for NCS. Substitution of an IROFS should not cause the bounding values of
any controlied parameters to be exceeded, should not introduce new accident sequences or
failure modes, ‘and should not decrease the reliability and availability of the IROFS for which it is
being substituted. If substitution causes at least one of the above NRC prior approval is
required.

highly unlikely:’ Having a probability of occurrence of < 10 %/year/fevent. Such events should
not be expected to occur during the lifetime of the facility. As facility- and process-specific
failure data are generated, the definition of highly unlikely should be refined; that is, if a

! These definitions are predicated on the assumption that there are approximately 1,000 high
consequence accident sequences in the industry (see SRP Section 5.4.3.2). These numbers would
need to be adjusted if this assumption is invalid.
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particular control failure is observed, it should no longer be credited as highly unlikely for doubie
contingency. :

incredible: Having a probability of occurrence of < 10%/year/event. Demonstration of
incredibility will be considered adequate if the resulting conditions are: (1) prohibited by
physical laws or not achievable with quantities and materials allowed at the facility, (2) having
no identifiable accident sequence that could lead to upset conditions, or (3) requiring a
combination of several events such that the probability of occurrence is significantly less than
that required to meet the double contingency principle.

independent: In the context of double contingency, two control failures are independent if the
occurrence of one does not cause or increase the probability of occurrence of the other; if the
probability of both occurring is independent of the order in which they occur; and if there are no
identifiable common-mode failures. In the context of dual independent sampling, this implies
that no single procedural error by an operator or laboratory analyst can lead to incorrect sample
results. In the context of independent reviews, this means that a qualified criticality analyst,
employed by the applicant or the NRC, should be capable of verifying the criticality safety basis
of the covered operation without resorting to additional sources of information beyond those
included with the criticality safety evaluation.

loss of control: Loss of a control of a contrelled parameter occurs when an IROFS identified
in the ISA, which maintains the controlled parameter within its safety limits, ceases to function
as designed, or cannot be verified to function as designed, whether or not the controlled
parameter actually exceeds its safety limits.

margin of subcriticality: The difference between the bias (or calculated value at which K is
expected to be critical) and the calculated vailue of k., including allowances for uncertainty in
the bias.

normal condition: A condition specifically allowed for as part of one of the normal modes of
operation in the facility design, in which all controlied parameters are within their safety limits.

operating limit: A value of a controlled parameter to which actual operations are restricted,
with sufficient margin to ensure that exceeding the safety limit.is an unlikely event.

process variable: Any physical characteristic of a fissile material operation that is controlied -
within certain limits to maintain subcriticality (e.g., temperature or pressure) by indirectly limiting
the value of a controlled parameter (mass, geometry, concentration, etc.).

rédundancy and diversity: Having multiple controls sufficient to ensure that criticality is highly
unlikely, but not meeting the full requirements of the double contingency principle.

safety limit: A value of a controlled parameter established by criticality safety evaluation. This
typically would be equal to the subcritical limit, but could conceivably be less.
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safety margin: The difference between the value of a controlled parameter at which a system
is critical and the subcritical limit of that parameter. '

subcritical: Demonstrated to not be critical. Having a value of k., less than the bias minus the
uncertainty in the bias and minus the administrative margin.

subcritical limit: The bouhding value of a controlied parameter in the normal case conditions.‘,
The actual operating limit is the value at which the parameter is controlled to ensure that the
subcritical limit is not exceeded.

type of accident: In the context of 10 CFR Part 70, two accident sequences constitute
different types of accidents if they differ in regard to the initiating event, the consequences (k.4
or the values of the criticality parameters of the resulting condition), or the physical mechanism
by which the system reaches the ultimate state.

unlikely:? Having a probability of occurrenice of < 10%/yeai/event. Such events should only be
expected rarely during the lifetime of the facility, if at all. Demonstration of unlikelihood will be
considered adequate if appropriate assurance measures are applied. As facility- and process-
specific failure data are generated, the definition of unlikely should be refined; that is, if it is
found that a control fails on a regular basis, it shouid no longer be credited as unlikely for
double contingency.

validation: The process of demonstrating with reasonable assurance that a calculational
method can accurately compute the value of k,; for a certain AOA, by comparing calculations to
accepted benchmark experiments similar in composition to the desired applications.

verification: The process of demonstrating with reasonable assurance that a calculational
method performs mathematical functions correctly and consistently over a period of time.

2 See footnote referenced in "highly unlikely" definition.
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7.0 FIRE PROTECTION

PURPOSE OF REVIEW

The purpose of this review is to establish that there is reasonable assurance that the applicant
designed a facility that provides for "adequate protection against fires and explosions"

(§ 70.64(a)(3)) and that is based on defense-in-depth practices (§ 70.64(b)). This review .
should also establish that radiological consequences from fires are considered in determining
how the facility will meet the performance requirements of § 70.61.

7.2

73

RESPONSIBILITY FORREVIEW
Primary: Fire Protection Engineer
Secondary:  Project Manager

Supporting: Chemical Safety Reviewer
Nuclear Criticality Safety Reviewer
. Quality Assurance Reviewer
Physical Security Reviewer

L)

AREAS OF REVIEW

The review should address the adequacy of the following areas of fire protection:

A.

Organization and Conduct of Operations: Organization and conduct of operations
includes organization and management, training and qualifications, fire prevention,
engineering review of design changes, quality assurance (QA), and documentation and
recordkeeping.

Fire Protection Features and Systems: Plant fire protection features and systems include
construction features; passive fire-rated barriers; process and operational features; fire
detection and alarm systems; fire suppression systems and equipment; design bases
documents; and inspection, maintenance, and testing of fire protection features and
systems.

Manual Fire Fighting Capability: A baseline needs assessment should establish the
minimum required capabilities of site fire fighting forces. This assessment should include
minimum staffing, organization and coordination of onsite and offsite fire fighting
resources, personal protective and fire fighting equipment, training, and prefire
emergency planning.

Fire Hazards Analysis {FHA): The FHA consists of a systematic-analysis of the fire

hazards, an identification of specific areas and systems important to plant fire safety, the
development of design basis fire scen_arios, an evaluation of anticipated consequences,
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and a determination of the adequacy of plant fire safety. FHA requirements are listed
separately in Appendix D of this Standard Review Plan (SRP).

7.4 ACCEPTANCE CRITERIA
7.41 Regulatory Requirements

The regulations in 10 CFR 70.64(a) has a baseline design criterion for "fire protection" and
requirements regarding defense-in-depth practices. In addition, § 70.61 contains performance
requirements for the facility. The sections of 10 CFR Part 70 require that there be reasonable
assurance of public health and safety and of the environment from the fire and explosion
hazards of processing licensed material during normal operations, anticipated operational
occurrences, and accidents.

7.4.2 Regulatory Guidance

The guidance in this SRP establishes the criteria for the staff in its review of the fire protection
program provided by an applicant for authorization to construct and license to possess and use
special nuclear material (SNM) at a mixed oxide (MOX) facility. The program must establish

" the fire protection policy for the protection of structures, systems, and components relied on for
safety at the plant and the procedures equipment, and personnel required to impiement the
program at the plant site.

While providing specific guidance in selected areas of fire safety, the staff’s position as
presented in this SRP also references a National Fire Protection Association, Inc. (NFPA) code
that can provide mformat:on on standard practices that may be applied for MOX facilities in

- other areas of fire safety.’ Significant guidance from Department of Energy
DOE-STD-1066-97, "Fire Protection Design Criteria," has also been incorporated into this
SRP. Guidance in regard to accident analysis may be found in Nuclear Regulatory Commission
(NRC) NUREG/CR-6410, “Nuclear Fuel Cycle Facility Accident Analysis Handbook."

Additional industry documents that may provide useful background information for consideration
in the design of MOX fuel fabrication facilities are listed in Section 7.7.

7.4.3 Regulatory Acceptance Criteria

The NRC reviewers should find that the applicant’s fire protection is acceptable if it provides
reasonable assurance that the regulatory acceptance criteria below are adequately addressed
and satisfied. Some of the information may be referenced to other sections of the SRP, or
incorporated by reference, provided an adequate summary is provnded and a single reference
essentially contains all the information.

' National Fire Protection Association, Inc. (NFPA) Standard 801, "Standards for Facilities Handling
Radloactlve Material," provndes additional overall gundance on fire protection for fuel cycle facilities.
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Where specific NFPA or-other standards are referenced, the intent of the SRP is to refer the
user to the latest standard. Because these standards may have been retitled or renumbered
since the publication of this SRP, specific dates are not listed in the reference list. If the
applicant references an NFPA or other industry standard, it should be dated (as the code of
record) so that its criteria can be applied in the review of the applicant’s submittal. Specified
standards will normally be considered as acceptable means of meeting the review criteria.
Alternative means, as well as deviations from specific sections of the standards, will also be
considered but may require justification through analysis. Also, depending on the application,
standards other than those referenced may be more appropriate for the fire protection required.
In addition, hazards may exist or occur at the facility that are not specifically addressed in this
SRP chapter. In its license application, the applicant is expected to select and reference the
most applicable standards for all known hazards and fire protection measures at its facility
beyond those identified in this SRP Chapter.

7.4.3.1 Organization and Conduct of Operations:

The following organizational and operational guidance is aphropriate for the MOX facility
because of the significantly increased potential for fire-induced high radiological consequences
over that for other types of fuel cycle facilities:?

A.  Fire Protection Program ' .

A fire protection program should be established at each MOX facility. The program
should establish the fire protection policy for the protection of items relied on for safety
(IROFS) at the plant and the procedures, equipment, and personnel required to
implement the program at the plant site. The fire protection program should be
acceptable if:

i. The fire protection program extends the concept of defense-in-depth to fire
protection in fire areas that may affect IROFS, with the following objectives:

a. To prevent fires from starting;

b. To detect rapidly, control, and extinguish promptly those fires that do occur;
- and :

c.  To provide protection for IROFS so that a fire that is not promptly
_extinguished by the fire suppression activities will not result in uncontrolied
release of radioactive materials.

ii. Responsibility for the overall fire protection program is assigned to a person who
has management control over all organizations involved in fire protection activities.

2 Memorandum to the Commission on the Office of Nuciear Material Safety and Safeguards Fire
Protection Plan, August 26, 1977, Attachment A.
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Formulation and assurance of program implementation may be delegated to a staff
composed of personnel prepared by training and experience in fire protection and
MOX process safety to provide a balanced approach in directing the fire protection
program for the MOX plant. The staff is responsible for:

a. Fire protection program requirements, including consideration of potential
‘ hazards associated with postulated fires, with knowledge of building layout
and systems design;

b.  Post-fire safety considerations;

c. Design, maintenance, surveillance, and QA of all fire protection features (e.g.,
detection systems, suppression systems, barriers, dampers, doors,
penetration seals, and fire brigade equipment);

d. Fire prevention activities (administrative controls and training);
e. Fire brigade organization and training; and
f. Prefire planning.

fi. ~ The organizational responsibilities and lines of communication pertaining to fire
protection is defined between the various positions through the use of
organizational charts and functional descriptions of the responsibilities of each
position. The positions/organizations listed below are specifically designated;
however, positions and responsibilities may be combined as appropriate depending
on the scope of the responsibilities:

a. The upper level offsite or onsite management position that has management
responsibility for the formulation, implementation, and assessment of the
effectiveness of the MOX facility fire protection program;

b.  The offsite or onsite management position(s) directly responsible for
formulating, implementing, and periodically assessing the effectiveness of the
fire protection program for the applicant's MOX plant, including fire drills and
training conducted by the fire brigade and plant personnel and reporting the
results of these assessments to the upper level manager responsible for fire
protection, with recommendations for improvements or corrective actions as
deemed necessary; and

"c.  The onsite management position responsibie for the overall administration of
" the plant operations and emergency plans that include the fire protection and
prevention program and that provide a single point of control and contact for

all contingencies.

d. The onsite position(s) that:
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implements periodic inspections to: minimize the amount of
combustibles in areas with IROFS; determine the effectiveness of
housekeeping practices; assure the availability and acceptable condition
of all fire protection systems and equipment, fire stops, penetration
seals, and fire-retardant coatings (if any); and assure that prompt and
effective corrective actions are taken to correct conditions adverse to
fire protection and preclude their recurrence;

Is responsible for the fire fighting training for production plant personnel
and the plant’s fire brigade; design and selection of equipment; periodic
inspection and testing of fire protection systems and equipment in '
accordance with established procedures; and evaluation of test results
and determination of the acceptability of the systems under test;

Assists in the critique of all fire drills to determine how well the training
objectives have been met;

Reviews and evaluates proposed work activities to identify potential
transient fire loads;

Implements a program for indoctrination of all plant contractor
personnel in appropriate administrative procedures that implement the
fire protection program and the emergency procedures relative to fire
protection; and

Implements a program for instruction of personnei on the proper
handling of accidental events, such as leaks or spills of flammable
materials, that are related to fire protection.

e. The onsite position responsible for fire protection QA. This position is
responsible for assuring the effective implementation of the fire protection
program by planned inspections, scheduled audits, and verification that the
results of these inspections or audits identifying significant adverse conditions
are promptly reported to cognizant management personnel.

f. The positions that are part of the plant fire brigade:?

% If a capable fire department exists onsite (if site is a DOE reservation) of nearby, an agreement with
such a department may be made for facility use of that department’s services. The facility’s baseline
needs assessment (7.3.C) will establish the minimum required capabilities for onsite fire fighting, which
may or may not include a facility fire brigade.
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(1) The plant fire brigade positions are responsible for fighting fires. The
authority and responsibility of each fire brigade position relative to fire
protection is clearly defined.

(2) The responsibilities of each fire brigade position corresponds with the
actions required by the fire fighting procedures.

(3) The responsibilities of the fire brigade members under normal plant
conditions do not conflict with their responsibilities during a fire
emergency. : :

g. Personnel qualifications

(1)  The position responsible for formulation and implementation of the fire
protection program has within its organization (or as a consultant) a
manager selected on the basis of education, experience, and
advancement as an industrial fire protection engineer.

" (2) The qualifications for members of the fire brigade include satisfactory
completion of a physical examination for performing strenuous activity.

(3) The personnel responsible for the maintenance and testing of the fire
protection systems are qualified by training or experience for such work.

(4) The personnel responsible for training the fire brigade are qualified by
training and experience for such work.

(5) During operation and construction or major modification of the MOX
facility, the superintendent (or equivalent position) of the MOX facility
has the lead responsibility for all site fire protection.

B. Administrative Controls

Administrative controls should be used to maintain the performance of the fire protection
system and personnel. These controls should establish procedures to:

i. Govern bulk storage of combustible materials inside or adjacent to buildings or
systems having IROFS during operation or maintenance periods.

il. Govern the handling and limitation of the use of ordinary combustible materials,
combustible and flammable gases and liquids, combustible high efficiency
particulate air (HEPA) and charcoal filters, dry ion exchange resins, or other
combustible supplies in areas containing IROFS.

iii.  Govern the handling of and limit transient fire loads such as combustible and
flammable liquids, wood and plastic products, or other combustible materials in
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buildings containing IROFS during all phases of operation, and especially during
maintenance or modification operations. Use of wood products is permitted only
when noncombustible products are not practical from a process consideration. |f
wood or wood products are required, the wood is pressure treated with a flame
retardant. Equipment or supplies shipped in untreated combustible packing or
containers may be unpacked inside the plant production areas if required for valid
operating reasons. However, all combustible materials are to be removed from the
area immediately following unpacking. Such transient combustible material, uniess
stored in approved containers, is not to be left unattended during lunch breaks, shift
changes, or other similar periods. Loose combustible packing material such as
wood or paper excelsior or polyethylene sheeting is placed in metal containers with
tight-fitting, self-closing metal covers.

Govern the use of ignition sources by use of a hot work permit system to control
welding, flame cutting, brazing, or soldering operations. A separate permit is issued
for each area where work is to be done. If work continues over more than one shift,
the permit is valid for not more than 24 hours when the facility is operating or for the
duration of a particular job during plant shutdown.

Control the removal of work-generated combustible waste from the work activity
immediately following completion of the activity, or at the end of each work shift,
whichever comes first.

Prohibit the use of open flames or combustion-generated smoke for leak testing. |

Maintain periodic housekeeping inspections to ensure continued compliance with
these administrative controls.

Control disarming of fire detection or fire suppression systems by a permit system.
Fire watches should be established in areas where systems are so disarmed.

Test and maintain the fire protection equipment and the emergency lighting and
communication. A test plan that lists the responsible personnel positions in
connection with routine tests and inspections of the fire detection and protection
systems is developed. The test plan contains the types, frequency, and detailed
procedures for testing. Procedures also contain instructions on maintaining fire
protection during those periods when the fire protection system is impaired or
during periods of plant maintenance, such as, fire watches or temporary hose
connections to water systems.

Control actions to be taken by an individual discovering a fire, for example,
notification of control room, attempt to extinguish fire, and actuation of the local fire
suppression system(s).

Control actions to be taken by a designated operator to determine the need for fire

‘brigade assistance upon report of a fire or receipt of alarm on control room
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annunciator panel; for example, announcing the location of fire over public address
system, sounding fire alarms, and notifying the shift supervisor (or equivalent
position} and the fire brigade leader of the type, size, and location of the fire.

xii. Define the strategies for fighting fires in all areas containing IROFS and areas
presenting a hazard to IROFS. These strategies, which are reflected in the prefire
plans, designate: :

a. Fire hazards in each area covered by the specific prefire plans.

b.  Fire extinguishants best suited for controlling the fires associated with the fire
hazards in that area and the nearest location of these extinguishants.

c. Most favorable direction from which to attack a fire in each area in view of the
ventilation direction, access hallways, stairs, and doors that are most likely to
be free of fire, and best station or elevation for fighting the fire. All access -
and egress routes that involve locked doors are specifically identified in the
procedure, with the appropriate precautions and methods for access
specified. ’ :

d. Management of plant systems to reduce the damage potential during a local
fire and the location of locai and remote controls for such management (e.g.,
any hydraulic or electrical systems in the area or zone covered by the specific
fire fighting procedure that could increase the hazards in the area because of
overpressurization and/or electrical hazards).

e. Vital heat-sensitive system components that need to be kepf cool while
fighting a local fire, particularly hazardous combustibles that need cooling.

f. Organization of fire fighting brigades and the assignment of special duties
according to job title so that all fire fighting functions are covered by any
complete shift personnel complement. These duties include having command
control of the brigade, transnorting fire suppression and support equipment to
the fire scenes, applying the extinguishant to the fire, communicating with the
control room, and coordinating with outside fire departments.

g. Potential radiological and toxic hazards in fire areas or zones.

h.  Operations requiring control room and designated management coordination
or authorization. :

i Instructions for plant operators and general plant personnel during fires.
xiii. Establish and implement a penetration seal tracking progfém to record pertinent

information regarding the emplacement and modification of fire barrier penetration
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seals that are defined in the Integrated Safety Analysis (ISA) Summary or FHA as
IROFS.

7.4.3.2 Fire Protection Features and Systems

The facility fire protection features and systems should be con5|dered acceptable if the
following conditions are met:

A.

Buildings containing IROFS are designed to qualify as Type | construction as defined by
NFPA Standard 220, “Standard on Types of Building Construction.” This includes
structural building components such as walls, floors, roofs, columns, and beams as well
as interior building features. The process layout separates and isolates, as much as
practical, operations presenting fire hazards. This can be accomplished by distance, or
compartmentalizing using fire barriers, or both. In addition, adequate fire safety criteria
for adjoining process facilities, or facilities close to each other, or near bulk hazardous
material storage is defined in NFPA Standard 80A, "Recommended Practice for
Protection of Buildings from Exterior Fire Exposures.”

The structural shell (and its supporting members) surrounding any area handling
plutonium, where the plutonium could be accidently dispersed and cause exposure to
either operating personnel or the public, is designed with sufficient fire resistance that it
will remain standing and continue to act as a confinement structure during any credible
accident conditions resulting from fires. The fire resistance rating of this shell is at least 2
hours and is attained by integral parts of this structure (concrete slabs, walls beams,
columns and ceilings/roofs). Penetrations in the shell incorporate equivalent protection.

Special facilities such as SNM storage, radioactive waste, or other facilities with a
potential for significant releases of radioactivity are designed and constructed using
building components of fire-resistant and noncombustible material, particularly in
locations vital to the functioning of confinement systems. The fire resistance rating of
SNM storage facilities is at least 2 hours and is attained by integral parts of this structure
(concrete slabs, walls, beams, columns, and ceiling/roofs). Combustible materials are not
used in the construction of confinement systems.

Exposed interior walls or ceilings (including ceilings formed by the underside of roofs) and
any factory-installed facing material have an Underwriters Laboratories Inc. (UL) .
listed/Factory Mutual Research Corporation approved flame spread rating of 25 or less
and a smoke developed rating of 50 or less, per the American Society for Testing and
Materials (ASTM) ASTM-E—84, "Standard Test Method for Surface Burning
Characteristics of Building Materials."

The use of carpets and rugs is minimized to the extent practicabie in buildings containing
SNM. [f determined to be necessary, carpets and rugs are tested in accordance with
NFPA Standard 253 (ASTM-E—648, “Standard Test Method for Critical Radiant Flux of
Fioor-Covering Systems Using a Radiant Heat Energy Source") when applying the floor
finish requirements of The Life Safety Code (NFPA Standard 101) to MOX facilities.
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Carpets and rugs used in storage or industrial occupancies (no criteria in NFPA Standard
101) have a critical radiant flux not less than 0.45 watts per square cm (0.40 BTU per
second per square ft) in areas unprotected by an automatic fire suppression system and
0.22 watts per square cm (0.20 BTU per second per square ft) in protected areas.

F. Storage racks in SNM (oxides, pellets, or fuel rods) storage facilities are noncombustible
and designed to securely hold storage containers in place, ensure proper separation of
storage containers, and maintain structural integrity during a fire. No combustible
material is stored in the SNM storage facilities in a location that would endanger the
storage facility or stored material if a fire should occur. :

G. Electrical wiring for MOX facilities is designed and provisions exist to maintain such wiring
in accordance with the appllcable provisions of the National Electnc Code (NFPA
Standard 70).

H. Lightning protection for plant buuldmgs determined to be IROFS is designed.in
accordance with the applicable provisions of NFPA Standard 780, "nghtnlng Protection
Code."

. Ventilation systems in areas containing IROFS are designed to-minimize the spread of
fire, smoke, hot gases, and products of combustion from the area of fire origin and
prevent explosions in accordance with the applicable provisions of NFPA Standard 69, "
Standard on Explosion Prevention Systems," and Standard 90A, “Standard for the
Installation of Air Conditioning and Ventilating Systems." Where ventilation systems are
designed to prevent the release of radioactive materiais, HEPA filters of these systems
will satisty the requirements of UL Standard 586, "High Efficience Air Filtration Units."
Further fire protection guidance for nuclear filter plenums is contained in Appendix E of
this SRP. :

. J.  Where fire barriers are penetrated by the confinement system’s ventilation ducting, fire
dampers are appropriately used to maintain the barrier integrity. However, the closure of
such dampers does not compromise the functions of the confinement system where the
loss of confinement might pose a greater threat than the spread of fire. In such cases,

" alternative fire protection means (e.g., duct wrapping, duct enclosure, or rerouting) are .
used as a substitute for fire barrier closure. Sprinkler systems, such as those designed
as a "water curtain," are not considered a fire barrier substitute.

K.  Building layout provides a safe means of egress for plant personnel in the event of fire in
accordance with the applicable provisions of The Life Safety Code (NFPA Standard 101).
Physical security of nuclear facilities, by design, may inadvertently institute controls that
delay worker egress and firefighter access during fire events. Provisions are made to
minimize these delays. Emergency lighting for the purpose of personnel egress is in
accordance with NFPA Standard 101. -The design basis for emergency lighting (location,
intensity, and duration) required to perform any functions relied on for safety during a loss
of power is determined from engineering evaluations and the ISA.
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The design of openings in passive fire-rated barriers incorporates suitable automatic or
fixed closure devices or components, such as fire doors, fire dampers, and fire-rated
penetration seals. Manual activation of fire closure devices may be used where other
safety considerations may preclude the use of automatic closure devices as determined
by the ISA or FHA (see Appendix E, Section 2.4). Fire doors are designed and installed
in accordance with the applicable provisions of NFPA Standard 80, "Standard for Fire
Doors and Fire Windows." Fire dampers are designed and installed in accordance with
the apphcable provisions of UL Standard 555, "Standard for Flre Dampers and Ceiling
Dampers

Plant areas with the potential for large spills of flammable or combustible liquids are
identified and means of containing, such as, dikes, and disposing of such spills are
provided for in the facility design. The design of containment and drainage systems
considers the rate of water discharge from fixed suppression systems and/or hose lines
and is capable of preventing the spread of combustible liquids from pits or confining
areas. Flammable and combustible liquids are stored, handled, and used in accordance
with the applicable. provisions in NFPA Standard 30, "Flammable and Combusﬂble Liquids
Code," and/or other industry standards.

Plant areas are identified where credible risk of creation of a flammable mixture with
hydrogen or other flammabile or oxidizing gases exists. Preventive measures in
accordance with NFPA Standard 50, "Standard for Bulk Oxygen Systems at Consumer
Sites;" Standard 50A, "Standard for Gaseous Hydrogen Systems at Consumer Sites;"
Standard 50B, "Standard for Liquified Hydrogen at Consumer Sites;" Standard 51,
"Standard for Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Processes;"
Standard 55, "Standard for Compressed and Liquified Gases in Portable Cylinders;"
Standard 58, "Standard for Storage and Handling of Liquified Petroleum Gases;"
Standard 69, "Standard on Explosion Prevention Systems;" and/or other industry
standards are provided.

Flammable gas is not introduced into SNM-processing buildings except when specifically
required for process reasons. Where hydrogen is necessary for processes:

i Hydrogen lines introduced into plutonium processing buildings are either designed
to maintain functionality when subjected to an earthquake, or sleeved such that the
outer pipe is directly vented to the outside, or are equipped with excess flow valves
so that the hydrogen concentration in the affected areas will not exceed 2% in case
of a line break. Shutoff valves are installed as close as possible to the reducing
furnaces, or other using devices, but the shutoff vaives are located so that they are
not likely to be involved in a fire involving the using device.

ii. Bulk storage of hydrogen is outside of all process buildings. Cryogenic storage is
located so that the possibility and consequences of a catastrophic spill are
minimized. High pressure tube trailers are located so that the long axis of the tube
cylinders are parallel and not perpendicular to the process buildings. Master shutoff
valves are installed at the bulk storage tank or manifold.
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iii.  Entry of air into a fumace operating with reducing gas is precluded by the use of
inert-gas-purged locks or other suitable means at the furnace entry and exit.
Furnace gas is exhausted through an enclosed, noncombustible construction,
filtered off-gas system.

iv.  Process furnaces are provided with a system for automatically shutting off the
furnace gas and purging with inert gas in the event of a power failure, loss of
coolant water, loss of exhaust fan, overtemperature, low flow pressure and/or high
flow in gas line, or detection of hydrogen in the vicinity of the furnace.

The facility design incorporates a fire alarm system, designed in accordance with the
applicable provisions of NFPA Standard 72, "National Fire Alarm Code," provided
throughout areas as determined to be relied on for safety by the ISA/FHA. The system
incorporates features such as local and remote annunciation, primary and secondary
power supplies, and audible and visual alarm devices. The alarm system also includes
supervisory devices for all critical fire protection functions.

The facility design incorporates an adequate and reliabie water supplﬁ system, designed
in accordance with NFPA standards for fire protection use. The system consists of the
water source, dedicated storage facilities, fire pumps, a distribution-piping network,
sectional isolation valves, and fire hydrants and standpipes, as applicable to the facility.
The design of the fire pumps, where provided, is in accordance with the applicable
provisions of NFPA Standard 20, “Standard for Installation of Centrifugal Fire Pumps." If
pumps are required to meet system pressure or flow requirements, a sufficient number of
pumps are provided to ensure that 100% capacity will be available assuming failure of the
largest pump or loss of offsite power (e.g., three 50% pumps or two 100% pumps). This
can be accomplished, for example, by providing either: electric motor-driven fire and
diesel engine-driven pump(s); or two or more electric motor-driven fire pumps connected
to emergency power buses and designed to maintain functionality when subjected to an
earthquake. Common tanks are permitted for fire and sanitary or service water storage.
When this is done, however, minimum fire water storage requirements are dedicated by
passive means, for example, use of a vertical standpipe for other water services.
Administrative controls, including locks for tank outlet vaives, are unacceptabie as the
only means to ensure minimum water volume reserved for fire service needs. Note that if
standpipes are used for other water services, they should be arranged so that a leak or
other malfunction will not be able to drain off the water reserved for the fire service needs.
Designs of the distribution piping, valves, and fire hydrants are in accordarice with the
applicabie provisions of NFPA Standard 24, "Standard for the Installation of Private
Service Mains and their Appurtenances." Water supply requirements in terms of stored
volume and/or supply rates are determined in the FHA. Standpipe and hose systems are
in accordance with the applicable provisions of NFPA Standard 14, "Standard for the
Installation of Standpipes and Hose Systems.”

Automatic fire suppression is incorporated in areas of significant, or potentially significant,
fire loading to protect IROFS. Manual activation of fire suppression systems may be used
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where other safety considerations may preciude the use of automatic suppression as
determined by the ISA or FHA. The design and installation of fire suppression systems
and equipment is in accordance with the applicable provisions of appropriate NFPA
standards. Commonly applied NFPA Standards include NFPA Standard 10, "Standard
for Portable Fire Extinguishers;" Standard 11, “Standard for Low Expansion Foam;"
Standard 11A, “Standard for Medium- and High- Expansion Foam Systems;" Standard
12, "Standard on Carbon Dioxide Extinguishing Systems;" Standard 13, "Standard for the
Installation of Sprinkler Systems;" Standard 15, “Standard for Water Spray Fixed Systems
for Fire Protection;" Standard 16, "Standard for the Installation of Deluge Foam-Water
Sprinkler and Foam-Water Spray Systems;" Standard 16A, "Standard for the installation
of Closed-Head Foam Water Sprinkler Systems;" and Standard 2001, “Standard on
Clean Agent Extinguishing Systems.” In addition, total reliance is not placed on a single
fire suppression system. Appropriate backup fire suppression capability is provided. A
single active failure or a crack’in a moderate-energy line (pipe) in the fire suppression
system does not impair both the primary and backup fire suppression capability. For
example, neither the failure of a fire pump, its power supply or controls, nor a crack in a
moderate-energy line in the fire suppression system should resuit in loss of function of
both sprinkier and hose standpipe systems in an area protected by such primary and
backup systems. Also, as a minimum, there should be capability for manual fire
suppression in areas containing IROFS following the most severe earthquake expected in
the geological area where the facility is located. The required water quantities, flow, and
pressure would be determined from the FHA. The need for fire detection and/or -
suppression following an earthquake may be determined from the ISA/FHA.

The applicant commits to providing a program of regular inspection, testing, and
maintenance of fire protection equipment in accordance with the provisions of appropriate
NFPA or other industry standards. A commonly applied standard for water-based
systems is NFPA Standard 25, "Standard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems."

Safety controls and interlocks for combustibie liquids, flammable liquids, and flammable
gases and their associated delivery systems are tested penodncally and after maintenance
operations.

Combustible and pyrophoric metals are stored and handled in accordance with the
applicable codes and/or industry standards. Additional information on storage and
handling of combustible and pyrophoric metals may be found in DOE Handbook~1081-9,
"Primer on Spontaneous Heating and Pyrophorocity,” December 1994, and
DOE-STD-3013-99, "Stabilization, F’ackagmg, and Storage of Plutonium-Bearing
Materials,” November 1999.

Operating controls and limits for the handling of pyrophoric materials are established. An

adequate supply of the appropriate extinguishing agent should be available where
combustible and pyrophoric metals are present.
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Provisions are made to construct gloveboxes and windows of noncombustible materials.
A means of fire detection is provided if pyrophoric materials, oxidizers, or organic liquids
are handled. Fire suppression or a fixed inerting system is provided if combustible
materials are present, or could be present, in quantities sufficient to cause a breach of-
integrity. If a fixed suppression system is utilized, the internal pressurization is calculated
to prevent gloves from falling or being blown off. If an inerting system is used to reduce
fire risk to IROFS, the oxygen concentration is continually monitored to assure that the
oxygen concentration does not exceed 25% of the level required for combustion by
means of an alarm and other measures (such as shutdown of operations.and electric
power to the glovebox) as warranted by the FHA/ISA.

Glovebox ventilation ducting is provided with separation/isolation dampers or doors to
minimize fire propagation. Fire barriers are also provided between individual or groups of
gloveboxes or within glove lines where warranted by the FHA. If closure of the
separation/isolation dampers or doors does not compromise the functions of the
confinement system, the separation/isolation mechanism is shut by a fusible device or
upon activation of the glovebox automatic fire suppression or detection system. In the
case of fire detection systems, precautions such as heat detectors or dual-zone smoke
detectors should be used to avoid inadvertent damper operation and shutdown of the
glovebox ventilation system. '

- Glovebox primary exhaust openings are provided with prefilters and fire screens to reduce

vapor mist and fire propagation. The fire screens are stainless steel screens (8—-16
mesh) or a perforated stainless steel plate using the same opening sizes. Glovebox
exhaust ventilation lines are aiso designed so that each box has its own exhaust port so
that flame or hot fire gases will not travel from one glovebox to another through a
common header or interconnection arrangement. Single exhaust manifolds that connect
an entire glovebox line shall not be used. Exceptions may be made where necessary for
confinement considerations if compensation for fire risk is provided, if necessary.

Where flammable or combustible solvents are used, they are stored and handled in
accordance with the guidance of NFPA Standard 30, "Flammable and Combustible
Liquids Code." Approved operating controls and limits for the use of flammable or
combustible solvents are established. An approved fixed fire suppression system is
installed or the process carried out in an inert atmosphere such as nitrogen. The FHA
should identify the specific hazards and the best fire protection method.

Inert gas purge and vent systems are used for SNM-bearing solution tanks to minimize
potential accumulation of a flammable mixture of hydrogen gas, including a means of
venting hydrogen gas from process piping. If inert gas is not used to purge the system,
the ventilation system must be capable of maintaining hydrogen concentrations below
25% of the lower flammabie limit under all expected process conditions.

incinerators, boilers, and furnaces are located in separate fire areas with automatic
suppression and installed and maintained in accordance with NFPA Standard 31,
"Standard for installation of Oil Burning Equipment;” Standard 54, "National Fuel Gas
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Code;" and Standard 8501, "Standard for Single Burner Oil Operation;* and/or other
applicable industry standards.

Facility laboratories using chemicals or nuclear materials are operated in accordance with
the safety criteria in NFPA Standard 45, "Standard for Fire Protection for Laboratories
Using Chemicals,” and/or NFPA Standard 801, “Standards for Facilities Handling
Radioactive Material," as applicable.

Provisions for the drainage and holdup of contaminated fire water following a fire are
incorporated into the design.

7.4.3.3 Manual Fire Fighting Capability

The following manual fire fighting guidance for the MOX facility, because of the significantly
increased potential for fire-induced high radiological consequences over that for other types of
fuel cycle facilities, is closely related to the guidance provided for light water power reactors.
The manual fire fighting capability should be acceptable if:

A

The recommendations for organization, training, and equipment specified in, "Standard |
on Industrial Fire Brigades," (NFPA Standard 600), are considered appropriate criteria for
organizing, training, and operating a plant fire brigade.

A site fire brigade trained and equipped for fire fighting is established to ensure adequate
manual fire fighting capability for all areas of the plant containing IROFS. The minimum
fire brigade members to be available on each shift is determined from the baseline needs
assessment (the minimum required for commercial reactor facilities is five). The brigade
leader and at least two brigade members have sufficient training in or knowledge of plant
safety and process systems to understand the effects of fire and fire suppression
activities on the ability to control release of radioactive materials. The qualification of fire
brigade members is in accordance with the guidance in NFPA Standard 600 for the type
of duties to be performed. The shift supervisor or equivalent position is not a member of
the fire brigade. The brigade leader is competent to assess the potential safety
consequences of a fire and to advise control room personnel.

The minimum equipment provided for the brigade consists of personal protective
equipment such as turnout coats, boots, gloves, hard hats, emergency communications
equipment, portable lights, portable ventilation equipment, and portable extinguishers.
Self-contained breathing apparatus using full-face positive-pressure masks approved by
the National Institute for Occupational Safety and Health is provided for fire brigade,
damage control, and control room personnel. An extra mask is available for each of the
required fire brigade personnel. Control room personnel may be furnished breathing air
by a manifold system piped from a storage reservoir if practical. Service or rated
operating life is a minimum of one-half hour for the self-contained units.

At least two extra air bottles are located onsite for each self-contained breathing unit. In
addition, an onsite 6-hour supply of reserve air is provided and arranged to permit quick

7.0-15 NUREG-1718



Fire Protection

and complete replenishment of exhausted supply air bottles as they are returned. If
compressors are used as a source of breathing air, only units approved for breathing air
are used and compressors are operable assuming a loss of offsite power. Special care is
taken to locate the compressor in areas free from dust and contaminants.

E. Thefire brigade training program ensures that the capability to fight potential fires is
established and maintained. The program consists of an initial classroom instruction
program followed by periodic classroom instruction, fire fighting practice, and fire drills.

i. The initial classroom instruction includes:

a. Indoctrination of the plant fire fighting plan with specific identification of
responsibilities for each individual,

b.-  Identification of the type and location of fire hazards and associated types of
fires that could occur in the plant;

c.  The toxic and corrosive characteristics of expected products of combustion;

d. ldentification of the location of fire fighting equipment for each fire area and
familiarization with the layout of the plant, including access and egress routes
to each area;

€.  The proper use of available fire fighting equipment and the correct method of
fighting each type of fire; types of fires covered include fires in energized
electrical equipment, fires in cables and cable trays, hydrogen fires, fires
involving flammable and combustible liquids or hazardous process chemicals,
fires involving uranium and/or plutonium metal, fires resulting from
construction or maintenance activities, and record file fires;

f. The proper use of communication, lighting, ventilation, and emergency
breathing equipment;

g. The proper method for fighting fires inside buildings and confined spaces;

h.  The direction and coordination of the fire ﬂghtmg activities (fire brigade
leaders only);

i Detailed review of fire fighting strategies and procedures;

j- Review of the latest plant modifications and corrésponding changes in fire
fighting plans;

k.  The plant fire brigade training is coordinated with the responsible fire
department so that responsibilities and duties are delineated in advance. This
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coordination is part of the training course and is included in the training of the
responsible fire department staff as appropriate.

1. The responsible fire departments are provided training in operational
precautions when fighting fires on MOX facility sites and are made aware of
the need for radiological protection of personnel and the special hazards
associated with a MOX facility site.

Note: ltems (i) and (j) may be deleted from the training of no more than two of the
nonoperations personnel who may be assigned to the fire brigade.

The instruction is provided by qualified individuals who are knowledgeable,
experienced, and suitably trained in fighting the types of fires that could occur in the
plant and in using the types of equipment available in a MOX plant.

Instruction is provided to all fire brigade members and fire brigade leaders. -
Regularly planned meetings are held at least every 3 months for all brigade |

members to review changes in the fire protection program and other subjects a
necessary. . :

Periodic refresher training sessions are held to repeat the classroom instruction

program for all brigade members over a 2-year period. These sessions may be
concurrent with the regularly planned meetings.

Practice

a. Practice sessions are held for each shift fire brigade on the proper method of
fighting the various types of fires that could occur in a MOX facility. These
sessions should provide brigade members with experience in actual fire
extinguishment and the use of emergency breathing apparatus under
strenuous conditions encountered in fire fighting.

b. Practice sessions are provided at least once per year for each fire brigade
member.

Drills

a.  Fire brigade drills are performed in the plant so that the fire brigade can
' practice as a team.

b.  Drills are performed at regular intervals not to exceed 3 months for each shift
fire brigade. Each fire brigade member should participate in each drill, but as
a minimum in at least two drilis per year. A sufficient number of these drills,
but not less than one for each shift fire brigade per year, are unannounced to
determine the fire fighting readiness of the plant fire brigade, brigade leader,
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and fire protection systems and equipment. Persons planning and authorizing
an unannounced drill ensure that the responding shift fire brigade members
are not aware that a drill is being planned until it starts. Unannounced drills
are not scheduled closer than 4 weeks. At least one- drill per year is
performed on a "back shift" for each shift fire brigade.

Drills are preplanned to establish the training objectives of the drill and are
critiqued to determine how well the training objectives have been met.
Unannounced drills are planned and critiqued by members of the
management staff responsible for plant safety and fire protection.
Performance deficiencies of a fire brigade or of individual fire brigade
members are remedied by scheduling additional training for the brigade or
members. Unsatisfactory drill performance .is followed by a repeat drill within
30 days.

These drills provide for responsible fire department participation at least
annually.

At 3-year intervals, a randomly selected unannounced drill is critiqued by
qualified individuals independent of the MOX plant staff. A copy of the wntten
report from such individuals is available for NRC review.

Drills include, at a minimum:

(1) Assessment of fire alarm effectiveness, time required to notify and
assemble the fire brigade, and selection, placement, and use of
equipment and fire fighting strategies.

(2) Assessment of the knowledge of each brigade member concerning his
or her role in the fire fighting strategy for the area assumed to contain
the fire. Assessment of the conformance of each brigade member with
established plant fire fighting procedures and use of fire fighting
equipment, including self-contained emergency breathing apparatus,
communication equipment, and ventilation equipment, to the extent
practical.

(3) The simulated use of fire fighting equipment required to cope with the
situation and type of fire selected for the drill. The area and type of fire
chosen for the drill should differ from those used in the previous drills so
that brigade members are trained in fighting fires in various plant areas.
The situation selected should simulate the size and arrangement of a
fire that could reasonably occur in the area selected, allowing for fire
development due to the time required to respond, to obtain equipment,
and to organize for the fire, assuming loss of automatic suppression
capability.
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(4) Assessment of the brlgade leader's direction of the fire fighting effort as
to thoroughness, accuracy, and effectiveness.

viii. Records

- Individual records of training provided to each fire brigade member, inciuding drill
critiques, are maintained for at least 3 years to ensure that each member receives
training in all parts of the training program. These training records are available for
NRC review. Retraining or broadened training for fire fighting within buildings is
scheduled for all those brigade members whose performance records show

~ deficiencies.

7.4.3.4 Fire'Hazar_ds Analysis

The FHA should be considered acceptable if it reflects current conditions throughout the facility
and the applicant commits to reviewing and updating the FHA as necessary at defined, regular
intervals to document that fire protection measures are adequate to ensure plant fire safety. In
“addition, the FHA should be revised to incorporate significant changes and modifications to the
facility, processes, or inventories, as needed. (The level of detail provided in the FHA should
reflect the complexity of the facility and the anticipated consequences from fire events. A more
detailed description of the requirements for an FHA is provided in Appendix D of this SRP.)

75 REVIEW PROCEDURES

75.1 . Acceptance Review

The primary reviewer shouid perform an acceptance review to determine if the application
-adequately addresses the items in Section 7.3, “Areas of Review," for either the construction

. approval review or the review for a license to possess and use SNM.

Guidance specific to the construction approval review and the review for a license to possess
~and use SNM is provided below.

A.  Construction Approval
Specifically, the application material should adequately addresses commitments related to
Sections 7.3(A), 7.3(C), and 7.3(D), and the fire protection features and systems
identified in Section 7.3(B).

B. License To Possess and Use SNM.
Specifically, the application material should address the areas described in

Sections 7.3(A), 7.3(C), and 7.3(D) in full and update the information described in
Section 7.3(B) to reflect any changes in fire protection features and design.
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If the primary reviewer verifies that fire protection is adequately addressed for the construction
approval review or the review for the license to possess and use SNM, the primary reviewer
should accept the application for the safety evaluation in Section 7.5.2. If the primary reviewer
identifies significant deficiencies in the material provided, the primary reviewer should request
that the applicant submit additional information prior to the start of the safety evaluation.

7.5.2 Safety Evaiuation

After determining that the application is acceptable for revieéw in accordance with either
Section 7.5.1(A) (construction) or Section 7.5.1(B) (license), the primary reviewer shouid
perform a safety evaluation against the acceptance criteria described in Section 7.4. On the -
basis of its review, the staff may request that the applicant provide additional information or
modify the application to meet those acceptance criteria.

Guidance specific to the construction approval review and the review for a license to possess
and use SNM is provided below.

A.  Construction Approval

The primary reviewer should verify that the applicant’s commitments and goals as they
relate to fire protection are adequate to meet or exceed the regulatory acceptance criteria
in Section 7.4.3. The primary reviewer should focus on Section 7.4.3.2, "Fire Protection
Features and Systems," with emphasis on building construction, water supply and
distribution systems, ventilation systems fire protection, major combustible liquid storage
areas, and facility fire suppression and detection systems. Fire protection aspects of
process areas and gloveboxes shouid be described to the extent possible, considering
the present stage of the applicant’s design process.

B. License To Possess and Use SNM

The primary reviewer should focus on Section 7.4.3.1, “Organization and Conduct of
Operations,” Section 7.4.3.3, "Manual Fire Fighting Capability,” and Section 7.4.3.4, "Fire
Hazards Analysis," with a re-review of Section 7.4.3.2 if any significant changes have
been made or information added. '

The primary reviewer should also review sections of the ISA Summary that address fire
protection to ensure that those sections are consistent with the fire protection portion of
the application. The primary reviewer should also assure that the requirements for
placement and reliability of fire protection measures are consistent with the ISA
Summary.

The secondary reviewer should confirm that descriptions in the fire protection section are
consistent with descriptions in other sections of the application that may interface with fire
safety. The secondary reviewer may also request support from other technical reviewers
as required.
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Supporting reviewers should confirm that provisions made in the applicant’s fire protection
section are in accordance with other SRP sections within their areas of responsibility. For
example, the nuclear criticality safety reviewer, as a supporting reviewer of fire protection,
should establish that the program described by the applicant provides reasonable
assurance that a water-based suppression system will not adversely affect criticality
safety. The physical security reviewer should assist in the review of access and egress
requirements.

When the safety evaluation is complete, the primary reviewer, with assistance from the other
reviewers, should prepare the fire protection input for the Safety Evaluation Report (SER), as
described in Section 7.6 using the acceptance criteria from Section 7.4. The primary reviewer
‘should coordinate the fire protection input with the balance of the reviews and the SER.

7.6 EVALUATION FINDINGS -

The primary reviewer should document the safety evaluation by preparing material suitable for
inclusion in the SER. The primary reviewer should describe the review, explain the basns for the
findings, and state the conclusions.

The staff could document the safety evaluation for the construction approval review as follows:

The staff reviewed the application material for construction approval for [insert facility name]
according to Chapter 7.0 of NUREG—-1718. The staff evaluated [state what was evaluated]
and found [state what was found]. The applicant provided fire protection features and
systems consistent with the level of design it provided in the license application's material
for construction approval. In addition to the fire hazards analysis, the applicant also made
commitments related to the fire safety organization and conduct of operation; fire protection
features and systems; and manual fire fighting capability.

The staff concluded that the applicant's proposed equipment, facilities, and commitments
provide a reasonabile level of assurance that the applicant's design bases will provide ”
adequate fire protection.to meet the safety performance requirements and the baseline
design criteria for construction approval in accordance with 10 CFR Part 70.

The staff could document the safety evaluauon for the review for the license to possess and
use SNM as follows: :

The staff reviewed the license application for a license to possess and use special nuclear
material for [insert facifity name] according to Chapter 7.0 of NUREG-1718. The staff
evaluated [state what was evaluated] and found [state what was found]. The applicant
updated a fire hazards analysis that documents all significant facility fire hazards, fire
protection features designed to control those hazards, and the overall adequacy of facility
fire safety. In addition to the fire hazards analysis, the applicant also provided the following
information in the license application on the fire safety organization and conduct of
operation; the fire protection features and systems; and the manual fire fighting capability.
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The staff concluded that the applicant’s proposed equipment, facilities, and procedures
provide a reasonable level of assurance that adequate fire protection will be provided and
maintained for those items determined to be relied upon for safety to meet the safety
performance requirements and the baseline design criteria of 10 CFR Part 70.
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———. Standard 586, “High Efficiency Air Filtration Units.*

7.8 DEFINITIONS

combustible: A material, in the form and condition in which it is used, that will ignite and bumn.

combustible liquid:* A liquid having a flash point at or above 37.8 °C (100 °F).

fire area: A location bounded by fire-rated construction, having a minimum fire resistance
rating of 2 hours.

4 Defmmons as used in National Fire Protection Association, Inc. (NFPA) “Fire Protection
Handbook" and NFPA Standards.
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fire barrier: A continuous membrane such as a wall, floor, or roof that is constructed to limit
fire spread and the movement of smoke. Fire barriers have fire resistance ratings and may
have protected openings.

fire brigade: Facility personnel trained in plant fire fighting operations.
fire door: A fire-rated door assembly.

Fire Hazards Analysis (FHA): A comprehensive assessment of potential fires to ensure
mitigative features are in place to limit damage from fires to an acceptable level.

fire prevention: Measures directed toward avoiding the inception of fires.
_ fire protection: Methods of providing for fire control or fire extinguishment.

fire resistance rating: Time, in minutes or hours, that a material or assembly withstood a fire
exposure as specified in NFPA Standard 251, "Standard Methods of Tests of Fire Endurance
of Building Construction and Materials.” ’

flammable liquid:* Liquid with a flash point below 37.8 °C (100 °F) and a vapor pressure not
exceeding 40 psia at 37.8 °C (100 °F).

flammable gas:* A gas that will burn in the normal concentration of oxygen in the air.

gas:® Any substance that in a liquid state exerts a vapor pressure greater than 40 psia at
37.8 °C (100 °F).

limited-combustible: A building construction material that, in the form in which it is used, has

a potential heat value not exceeding 8,141 KJ/kg (3,500 BTU/Ib) and has either a structural

base of noncombustible material with a surfacing not to exceed 3.2 mm (1/8 in) that has a flame
spread rating not greater than 50, or other material having neither a flame spread rating greater -
than 25 nor evidence-of continual progressive combustion, even on surfaces exposed by cutting
through the material on any plane.

noncombustible: A material that, in the form in which it is used and under the conditions
anticipated, will not ignite, burn, support combustion, or release flammable vapors, when
subjected to fire or heat. Materials passing ASTM-E~136, "Standard Test Method for Behavior
of Materials in Vertical Tube Furnace at 750 °F," should be considered noncombustible.

pyrophoric material: A material with an auto ignition temperature in air at or below 54.4 °C
(130 °F) and 50% relative humidity.

oxidizing gases: Gases that support combustion.
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reactive gases: Gases that will either react with other materials or within themselves by a
chemical reaction other than combustion under reasonably anticipated initiating conditions.
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8.0 CHEMICAL SAFETY

8.1 PURPOSE OF REVIEW

The purpose of this review is to establish reasonable assurance that the applicant has designed
a facility that provides for adequate protection against chemical hazards related to the storage,
handling, and processing of licensed material as required by 10 CFR Part 70. This review also
establishes that the applicant’s facility and system design and facility layout pertaining to
chemical safety is based upon defense-in-depth practices and, where practical, favors passive
control systems over active ones.

Safety issues are initially evaluated as part of the applicant's integrated safety analysis (ISA);
the ISA Summary identifies potential accidents with the types of consequences specified in

10 CFR 70.61 (Standard Review Plan (SRP) Chapter-5.0). Chemical safety addresses
chemical hazards of licensed material and hazardous chemicals produced from licensed
material. In addition, it also address plant conditions that may affect the safety of licensed
material (e.g., an inert gas incapacitating or suffocating operators or precluding entry to an area
of the facility handling licensed materials), and the controls used to prevent the occurrence or
mitigate the consequences of accidents. The review should determine that the applicant’s
facility design and items relied on for safety (IROFS) provide reasonable assurance of chemical
safety at the facility for routine operations, off-normal conditions, and potential accidents.

er CEEES

8.2 RESPONSIBILITY FOR REVIEW
Primary: ~ Chemical Process Specialist

Secondary:  Project Manager

Supporting:  Project Manager as the primary reviewer of Organization and
Administration, ISA Reviewer, Health Physicist Reviewer, .
Environmental Protection Reviewer, Primary Reviewers of Applicabie
Sections of SRP Chapter 15.0, and Inspection Staff (as needed)

8.3 AREAS OF REVIEW

The regulations of 10 CFR Part 70 requires applicants to establish a safety program to
demonstrate compliance with the performance requirements. This does not necessarily require
that the applicant establish a separate chemical safety program, but does require that chemical
hazards and accident sequences that affect radiological materials be considered and
adequately prevented or mitigated.

At NRCHlicensed facilities, as stated in U.S. Nuclear Regulatory Commission, "Memorandum of
Understanding between the Nuclear Regulatory Commission and the Occupational Safety and
Health Administration: Worker Protection at NRC-Licensed Facilities," Federal Register,

Vol. 53, No. 210, October 31,1998, pp.43950—43951, the NRC oversees chemical safety issues
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related to (1) radiation risk produced by radioactive materials; (2) chemical risk produced by
radioactive materials; and (3) plant conditions that affect the safety of radioactive materials and
thus present an increased radiation risk to workers. The NRC does not oversee facility
conditions that result in an occupational risk but do not affect the safe use of licensed
radioactive materials.

The following areas should be reviewed:

A.

Chemical Process Desctription - including process chemistry, process flow diagrams,
mass/energy balances, inventories, major/significant process steps, safe operating limits
for key parameters (e.g., temperature and pressure), and major pieces of equipment.

List of Hazardous Chemicals Affecting Licensed Materials - including potential
interactions between chemicals and other materials as described in the ISA Summary.
Chemical Accident Sequences - including unmitigated analyses involving the hazardous
chemicals and licensed materials, as described in the ISA Summary.

Chemical Accident Consegquences - including assumptions, bases, and methods used to
estimate the consequences of accidents for the workers, co-located workers, and the
public identified in the 1SA that involve hazardous chemicals and licensed materials.

Chemical Safety Controls - including the quantity and quality of controls used to mitigate
or protect against accidents involving the release of hazardous chemicals and/or licensed
materials, as determined by the ISA.

Chemical Process Safety Interfaces - inciuding a description of how chemical safety
interfaces with and is affected by other areas of review, including quality assurance,
training, configuration management, maintenance, etc. Because the results of the ISA
form the basis for much of the chemical safety of the design and facility, the primary
reviewer should aiso review the ISA (see SRP Chapter 5.0). Supporting reviewers should
confirm that provisions made in the application for chemical safety are in accordance and
consistent with specified sections of the SRP. For example, the health physicist that is a
primary reviewer from SRP Chapter 9.0, "Radiation Safety,” as a supporting reviewer for
chemical safety, should establish that the chemical safety program will not have
unacceptably adverse impacts on the radiological safety at the facility.

Information contained in the application should be of sufficient quality and detail to allow for an
independent review, assessment, and verification by the reviewers. Some information may be
referenced to other sections of the application, or incorporated by reference, provided that
these references are clear, specific, and essentially complete. Trade secrets or proprietary
information will be treated in accordance with 10 CFR 2.790.
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8.4 ACCEPTANCE CRITERIA
8.4.1 Regulatory Requirements

Requirements for protection against the occurrence of adverse chemical process
consequences that could resuilt from the handling, storage, or processing of licensed material
and hazardous chemicals are found in 10 CFR Part 70. The following sections are particularly
relevant to chemical safety: safety performance requirements (§ 70.61), safety program and
ISA (§ 70.62), and the baseline design criteria for new facilities or new processes at existing
facilities (§ 70.64, specifically § 70.64(a)(5), chemical protection; and § 70.64(b), defense-in-
depth practices), and where applicable, passive systems and features.

8.4.2 Regulatory Guidance
The regulatory guidance applicable to chemical safety is contained in:

A.  Nuclear Regulatory Commission (U.S.) (NRC). Manual Chapter 2603, "NRC Inspection
Manual: Inspection of the Nuclear Process Chemical Safety Program at Fuel Cycle
Facilities." NRC: Washington, D.C. 1996

B.  Nuclear Regulatory Commission (U.S.) (NRC). NUREG/CR-6410, "Nuclear Fuel Cycle
Accident Analysis Handbook.” NRC: Washington, D.C. March 1998.

. C.  Nuclear Regulatory Commission (U.S. ) (NRC). NUREG-1513, "Integrated Safety
Analysis Document.” NRC: Washington, D.C. April 2000.

D. Nuclear Regulatory Commission (U.S.) (NRC). NUREG-1601, "Chemical Process
Safety at Fuel Cycle Facilities.” NRC: Washington, D.C. August 1997.

8.4.3 Regulatory Acceptance Criteria

The NRC reviewers should find the applicant’'s chemical process safety information acceptable
if there is reasonable assurance that the regulatory acceptance criteria are adequately
addressed and satisfied. The applicant may elect to incorporate some or all of the requested
chemical process information in the facility and process overview (discussed in SRP

Section 1.1) and the ISA Summary (discussed in SRP Chapter 5.0) rather than in this section.
Either approach is acceptable as long as the information is adequately cross-referenced.

8.4.3.1 Chemical Process Description

The chemical process description should be acceptable if it addresses the baseline design
criteria for chemical safety and contains the following information:

A.  Chemical Process Summary: In the chemical process summary, the applicant includes
the purpose or objective of the major chemical process steps (e.g., valence adjustment
and oxidation), including the operations to be performed, overall mass, energy,
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radioactivity (Bq or curie), and waste balances (including emission, effluents, the
disposition of wastes, and chemical/radionuclide concentrations).

B. Chemical Process Details: In the chemical process description, the applicant identifies
the names and formulae of chemical reactants and products (input and output) to process
steps, rates of reactions, and the operating conditions (e.g., temperature, pressure, flow
rate, and pH), and identifies which chemicals contact licensed materials or could

.. significantly impact operations with licensed materials. The chemical process description
includes sufficient information (e.g., mass/energy/radioactivity balances, process flow
diagrams, and descriptive equations) to enable the reviewers to understand the hazards
associated with the chemical processes. '

C. Process Chemistry: The description of the process chemistry provides stoichiometric
equations for the primary/side reactions and degradation phenomena of the chemical
moieties. Generation of flammable gases (e.g., hydrogen from reactions unique to mixed
oxide processes such as the degradation of organic solvents in the presence of higher
alpha radiation from plutonium and americium) should be included. The process
chemistry discussion addresses initial startup conditions, normal operations, shutdown,
and process testing and qualification.

D. Chemical Process Equipment, Piping, and Instrumentation: The description of the )
chemical process equipment, piping, and instrumentation includes descriptions, diagrams,
layouts, schematics, and process logic for the major equipment, piping, and controls that
may contain IROFS. The applicant identifies the codes and standards used to construct
the process equipment (e.g., American Society of Mechanical Engineers (ASME) B.31.3
Process Piping Code). In addition, the applicant describes specific areas of hazards,
such as large inventories in vessels or columns. The applicant aiso includes the results
of its evaluation of the potential deletenous effects of processes (e.g., pH radiation, and
upset conditions) on equipment.

E. Chemical Process Inventories: The chemical inventory information provides the complete
chemical and radionuclide inventories within the facility for routine and credible off-normal
conditions.

F. Chemical Process Ranges: The description of the range of chemicals includes the
approximate input, in-process, and output ranges of chemical and radioisotope
concentrations, mass flow rates, and other properties (e.g., significant enthalpy changes
during an acid/base reaction).

G. Chemical Process Limits: The identification and description of chemical process limits
identify and discuss the limits in terms of parameters that may be considered as IROFS
(such as chemical concentrations, temperature, pressure) and address the consequences
of exceeding these limits. The process description identifies those limits that
conservatively bound potential off-normal and accident conditions and that would be
suitable for subsequent consequence analyses.
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8.4.3.2 List of Hazardous Chemicals and Potential Interactions

The list of hazardous chemicals and potermal interactions should be acceptable if they contaln
the following information: _

A. Chemicals: The list of hazardous chemicals includes the major chemicals used in the
process. The list includes chemical form, concentration, maximum projected inventory
and location, associated exposure limits (e.g., Occupational Safety and Health
Administration (OSHA) Permissible Exposure Limit, Emergency Response Planning
Guidelines, etc.), and safety precautions.

B. Chemical Interactions: The list of chemical interactions includes potential reactions and
interactions between materials stored and used at the facility that have the potential to
affect the safe handling of licensed radiocactive materials, as determined by the ISA. The
list includes a chemical interaction matrix (see NUREG-1513), or equivalent, for
determining chemical incompatibilities and potentially unsafe interactions. The matfix
summarizes the effects of intense radiolysis as a potential initiator of chemical reactions
and interactions. The list uses standard groupings of chemicals (e.g., acids, bases,
oxidizers, organics) and includes potential chemical/radiolytic interactions between
chemicals and items not generally considered as reagents, such as ion exchange resins,
sorbents, lead-lined gloves, glovebox covers, and sealing materials (e.g., mechanical
pump seals and gaskets). The list includes potential deleterious effects of the
degradation products of solvent/organic compounds (e.g., di-butyl phosphate generated
by the degradation of tri-butyl phosphate) on licensed material. Additionally, the list
includes possible adverse impacts to the pyrophoric hcensed material resulting from the
loss of the inert atmosphere, as appropriate.

C. Unusual and Unexpected: The list of hazardous chemicals and potential interactions
addresses unusual and unexpected chemical interactions from the different facility
conditions that may affect the safety of licensed materials, including those that impact
controliability and habitability issues such as emission of inert gas, CO, or NOx. The
applicant has addressed the potential accumulation of flammable/combustible gases in
tank ullage spaces and vent lines, as appropriate.

8.4.3.3 Chemical Accident Sequences
The chemical accident sequences are acceptable if they contain the following information:

A. Chemical Accident Sequence Bases: The bases and references used in the chemical
accident sequences are supported by applicable data and references. The applicant
includes estimated annual frequencies and probabilities over the facilities' operational
period. The accident sequences include-the chemical hazard evaluation, which identifies
the potential interactions between process chemicals, licensed materials, process
conditions, facility personnel/operators, and structures, systems, and components.
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B. Unmitigated Sequences: The applicant clearly delineates these chemical accident
sequences as unmitigated for the purposes of analysis and item categorization.

C. Estimated Concentrations: The estimates of hazardous chemical concentrations include
techniques, assumptions, and models that are consistent with industry practice, are
verified and/or validated, and follow the guidance on atmospheric and consequence
modeling found in NUREG/CR-6410, "Nuclear Fuel Cycle Accident Analysis Handbook."
The applicant provides evidence that the techniques, assumptions, and models used are
appropriate for the application and that they lead to a conservative estimate of potential
consequences. '

D. Concentration Limits: The chemical concentration limits have a supporting rationale or
basis such as Acute Exposure Guideline Level or Emergency Response Planning Guide
values or other cited values, such as those values developed by OSHA or the National
Institute for Occupational Safety and Health. If the applicant does not use a published
standard, or if a chemical has an unknown exposure standard, the applicant may propose:
an alternate standard accompanied by supporting documentation to justify the selection of
such an alternative. The performance requirements of 10 CFR 70.61 are based upon
acute chemical exposures; therefore, chemical concentration values such as OSHA
permissible exposure limits or other time-weighted average values should not be used
unless a rational basis is provided in the ISA.

8.4.3.4 Chemical Accident Consequences

The primary reviewer should coordinate the chemical accident consequence reviews with the
primary reviewers of the ISA Summary (discussed in SRP Chapter 5.0) and Environmental
Protection (SRP Chapter 10.0) chapters and meet the requirements for 10 CFR 70.61 and
70.62. The chemical accident consequences should be acceptable if they contain the foliowing
information: - , '

A.  Analysis: The accident consequence analysis is encompassed by the ISA, which
identifies potential accident sequences with hazardous chemicals and licensed materials,
and the consequences are estimated for both workers.and members of the public.
Dispersion models may be necessary for estimating the concentration and potential
impacts of such chemicals at various distances from the point of release. In this case, the
applicant provides information to support the conclusion that the models used are
appropriate for the application and physical phenomena occurring, that the models have
been validated and verified, and that the assumed data input leads to a conservative
estimate of potential consequences. Consequence analysis follows the guidance found in
NUREG/CR—-6410, "Nuclear Fuel Cycle Facility Accident Analysis Handbook."

B. Latent Impacts: The applicant’s accident consequence analysis considers if there are any
residual, long-term impacts to worker and public health that could resuit from an acute
chemical exposure to licensed material or hazardous chemicals produced from licensed
material (i.e., as compared to the analysis in Item A, which focuses primarily on the
prompt effects).
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Uncertainty: The accident consequence analysis includes consideration of uncertainty
and errors in comparing chemical hazards and radioactive material effects with the
performance requirements of 10 CFR 70.61.

8.4.3.5 Process Safety Information

In addition to the information provided in the ISA Summary (see Chapter 5.0,
Section 5.4.3.2(A)(iv), Items (a) through (¢)), the chemical safety reviewer should use the
following items as a checklist when reviewing the process safety information:

A.

The applicant’s identification of chemical process safety controls used to prevent or
mitigate potential accidents are supported by appropriate safety analyses, and the
applicant provides reasonable assurance that these safety controls will be available and
reliable upon demand.

The application identifies the design basis that provides safety for normal operations A
description could include specified features such as materials of construction, sizing,
system fabrication, and process control schemes. -

The process safety control discussion includes a description of the process and
engineering design features used to control each process step,.including set point ranges
and any special administrative or procedural controls. The discussion describes the
process safety features that are relied upon for chemical process safety, including the
number and quality of controls used to protect against (reducing frequency and probability
of occurrence) or mitigate (reducing consequences) accidents involving the release of
hazardous chemicals that are produced from the licensed material or that may impact the -
safety of licensed material, as determined by the ISA.

IROFS are identified for those accident sequences containing a chemicanrocess failure
that may lead to radiological consequences that exceed the performance requirements of
the 10 CFR 70.61.

The applicant uses a graded approach to safety in accordance with 10 CFR 70.62(a).
The applicant ensures that the grading of IROFS is appropriate and sufficient to protect
against chemical/process risk, including a consideration of relying upon passive over
active systems, defense-in-depth, and fail-safe features. For common-mode failures, the
applicant considers design features in the application that utilize independent sources of
motive force and power for items such as actuators, pumps, and eductors.

The application describes the management measures that assure the availability and

reliability of IROFS for chemical and process safety. Management measures may be
graded commensurate with risk.
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8.4.3.6 Chemical Process Safety Interfaces

The description of chemical process safety interfaces should be acceptable if the application
addresses how the following areas of review interface with aspects of chemical safety at the
facility (see the appropriate SRP sections and chapters as specified in parentheses):

Organizational Structure (SRP Chapter 4.0)
Human Factors (SRP Chapter 12.0)
Emergency Management (SRP Chapter 14.0)
Quality Assurance (SRP Section 15.1) .
Configuration Management (SRP Section 15.2)
Maintenance (SRP Section 15.3)

Training and Qualification (SRP Section 15.4)
Plant Procedures (SRP Section 15.5)

Audits and Assessments (SRP Section 15.6)
Incident Investigations (SRP-Section 15.7)
Records Management (SRP Section 15.8)

ARETTOMMOOW>

8.5 REVIEW PROCEDURES
8.5.1 . Acceptance Review
The primary reviewer sﬁould perform an acceptance review to defermine if the application

-adequately addresses the items in Section 8.3, “Areas of Review," for either the construction
approval review or the review for a license to possess and use special huclear material (SNM).

Guidance specific to the construction approval review and the review for a license to possess
and use SNM is provided below.

A.  Construction Approval

Specifically, the safety assessment of the design basis should address Section 8.3(A)—(E)
consistent with the level of design. Where information is under development or not yet
available, the applicant may use a commitment to provide the material with the application
for a license to possess and use SNM in fieu of the actual material.

B. License To Possess and Use SNM

Specifically, the safety assessment included as part of the license apphcatlon should
address Section 8.3(A)~(F) in full.

If the primary reviewer verifies that chemical safety is adequately addressed (construction
approval or license to possess and use SNM), the primary reviewer should accept the
application for the safety evaluation in Section 8.5.2. If the primary reviewer identifies
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" significant deficiencies in the material provided, the primary reviewer should request that the
applicant submit additional information prior to the start of the safety evaluation.

8.5.2 Safety Evaluation

After determining that the application is acceptable for review in accordance with either
Section 8.5.1(A) (construction approval) or 8.5.1(B) (license to possess and use SNM), the
primary reviewer should perform a safety evaluation against the acceptance criteria described
in Section 8.4. On the basis of its review, the staff may request that the applicant provide
additional information or modify the application to meet those acceptance criteria.

Guidance specific to the construction approval review and the review for a license to possess
and use SNM is provided below.

A. - Construction Approval

The primary reviewer should establish that the applicant’s facility design, as described in
the safety assessment of the design bases and other commitments as they relate to
chemical safety, meets or exceeds the regulatory acceptance criteria in Section 8.4.

B. License To Possess and-Use SNM

‘The primary reviewer should establish that the applicant’s facility design, operations, and
chemical safety items provide reasonable assurance that they will function as intended
and provide for the safe handling of licensed materials at the facility.

When the safety evaluation is complete (either for construction approval or for the license to
possess and use SNM), the primary reviewer, with assistance from the other reviewers, should
prepare the chemical safety input for the Safety Evaluation Report (SER), as described in
Section 8.6 using the acceptance criteria from Section 8.4. The secondary reviewer should
coordinate the chemical safety input with the balance of the reviews and the SER.

8.6 EVALUATION FINDINGS

The ptimary reviewer should document the safety evaluation by preparing material suitable for
inclusion in the SER. The primary reviewer should describe the review, explain the basis for the
findings, and state the conclusions. ,

The staff could document the safety evaluation for the construction approval review as follows:

The staff reviewed the license application for construction approval for [insert name of
facility] according to Chapter 8.0 of NUREG-1718. The staff evaluated finsert a summary
statement of what was evaluated] and found that [summarize the findings]. Based on the
review of the application, the NRC staff concluded that the applicant adequately described
and assessed accident consequences having potentially significant chemical consequences
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and effects that could result from the handling, storage, or processing of licensed materials.
The applicant’s design bases and safety assessment of the design bases identified and
evaluated those chemical process hazards and potential accidents. The staff reviewed
these safety controls and finds them acceptable.

The staff concluded that the applicant’s design bases for managing chemical process safety
and the chemical process safety controls meet the requirements in the area of chemical
safely to approve construction of the facility under 10 CFR Part 70.

The staff could document the safety evaluation for the license application as follows:

The staff reviewed the license application for |l insert facility name] to possess and use SNM
according to Chapter 8 of NUREG—1718. The staff evaluated [insert a summary statement

of what was evaluated] and found finsert a description of the findings]. Based on the review

of the license application, the staff concluded that the applicant adequately described and
assessed accident consequences having potentially significant chemical consequences and
effects that could result from the handling, storage, or processing of licensed materials. The
ISA Summary identified those chemical process hazards and potential accidents, and
established safety controls to ensure safe facility operation. To ensure that the
performance requirements in 10 CFR Part 70 are met, the applicant will ensure that controls
are maintained available and reliable. The staff reviewed these safety controls and the
applicant's plan for managing chemical process safety and its potential effects upon °
licensed radioactive materials and finds them acceptable.

The staff concludes that the applicant's plan for managing chemical process safety and the

- chemical process safety controls meet the requirements to possess and use SNM according’

to the 10 CFR Part 70.
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