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By letter dated December 12, 2003 (Reference 1), E. J. Ferland of Louisiana Energy Services
(LES), L. P., submitted to the NRC applications for the licenses necessary to authorize
construction and operation of a gas centrifuge uranium enrichment facility. Revision 1 to these
applications was submitted to the NRC by letter dated February 27, 2004 (Reference 2). A
subsequent revision (i.e., revision 2) to these applications was submitted to the NRC by letter
dated July 30, 2004 (Reference 3).

In a July 26, 2004, conference call between LES and NRC representatives, discussions were
held concerning modifications to accident sequences for criticality safety for the Integrated
Safety Analysis (ISA). On September 9, 2004, LES and NRC representatives conducted an in-
office meeting in the LES office in Washington, D.C. During this in-office meeting, modified ISA
accident sequences and associated documentation for two criticality safe-by-design
components were presented. Based on discussions during the conference call and subsequent
meeting, the ISA accident sequences and associated documentation have been modified to
address criticality safe-by-design components. Some of the associated information involves
classified information (i.e., confidential national security information (CNSI)). This classified
information has been separated from the unclassified information and is being submitted
separately in accordance with 10 CFR 95.39, “External transmission of documents and
material.” The unclassified version of the information, in the form of revised ISA Summary
pages, is included in the Enclosure, “Integrated Safety Analysis Accident Sequences for
Criticality Safe-By-Design Components.” This unclassified information will be formally
incorporated into the ISA Summary in a future revision.

If you have any questions or need additional information, please contact me at 630-657-2813.
Respectfully,

Dol B. He f
R. M. Krich

Vice President — Licensing, Safety, and Nuclear Engineering

Enclosure:
Integrated Safety Analysis Accident Sequences for Criticality Safe-By-Design Components

cc: T.C. Johnson, NRC Project Manager
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Integrated Safety Analysis Accident Sequences
for
Criticality Safe-By-Design Components



Addition to Section 3.1.1.3.2

The definition of “highly unlikely” is taken from NUREG-1520 (NRC, 2002). Additionally, a qualitative
determination of “highly unlikely” can apply to passive design component features (e.g., tanks, piping,
cylinders, etc.) of the facility that do not rely on human interface to perform the criticality safety function (i.e.,
termed “safe-by-design”). For failure of passive safe-by-design components to be considered “highly
unlikely,” these components must also meet the criterion that the only potential means to effect a change that
might result in a failure to function, would be to implement a design change (i.e., geometry deformation as a
result of a credible process deviation or event does not adversely impact the performance of the safety
function). The evaluation of the potential to adversely impact the safety function of these passive design
features includes consideration of potential mechanisms to cause bulging, corrosion, and breach of
confinement/leakage and subsequent accumulation of material. The evaluation further includes
consideration of adequate controls to ensure that the double contingency principle is met. For each of these
passive design components, it must be concluded, that there is no credible means to effect a geometry
change that might result in a failure of the safety function and that significant margin exists between the
normal operating conditions and design/analysis conditions assumed in the Criticality Safety Analysis. In
addition, the configuration management system required by 10 CFR 70.72 (implemented by the NEF
Configuration Management Program) ensures the maintenance of the safety function of these features and
assures compliance with the double contingency principle, as well as the defense-in-depth criterion of 10
CFR 70.64(b).



Addition to Table 3.1-9

-5* Initiating event For passive safe-by-design components or
with freq. < 10°%/yr systems, failure is considered highly
unlikely when no potential failure mode
(e.g., bulging, corrosion, or leakage) exists,
as discussed in Section 3.1.1.3.2, and
these components and systems have been
placed under configuration management.




Addition to Table 3.7-1
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Addition to Table 3.7-2

Accident Identifier: LOSS OF SAFE-BY-DESIGN ATTRIBUTE

The accident sequence is a criticality resulting from loss of a feature associated with safe-by-design components containing enriched
Uranium material. The criticality event is assumed to have a high consequence to the worker and the public. The safe-by-design
components addressed in this accident sequence are as follows.

Safe-by-design components in the following systems, Cascade, Product, Tails, Product Blending, Product Liquid Sampling,
Contingency Dump, Centrifuge Test, Centrifuge Post Mortem, Liquid Effluent Collection and Treatment, Solid Waste, Decontamination
Workshop, Fomblin Oil Recovery, Ventilated Room, Chemical Laboratory, Mass Spectrometry, and Cylinder Preparation Room
Systems. These safe-by-design components are identified in Tables 3.7-6 through 3.7-21.

The passive, safe-by-design features of these components do not rely on human interface to perform the criticality safety function.
These features also meet the criterion that the only potential means to effect a change that might result in a failure to function, would
be to implement a design change (i.e., geometry deformation as a result of a credible process deviation or event does not adversely
impact the performance of the safety function). The evaluation of the potential to adversely impact the safety function of the passive
design features (which includes consideration of potential mechanisms to cause bulging, corrosion, and breach of
confinement/leakage and subsequent accumulation of material) is presented in Tables 3.7-6 through 3.7-21, and includes
consideration of adequate controls to ensure the double contingency principle is met. For the identified components, Tables 3.7-6
through 3.7-21 summarize the rationale for the conclusion that there is no credible means to effect a change to the safe-by-design
feature that might result in a failure of the safety function. Tables 3.7-6 through 3.7-21 also support the conclusion that significant
margin exists between the normal operating conditions and design/analysis conditions assumed in the Nuclear Criticality Safety
Analysis. These passive, safe-by-design features are considered items which may affect IROFS. As a result, QA level 1 requirements
apply to these features. In addition, the configuration management system required by 10 CFR 70.72 (implemented by the NEF
Configuration Management Program) adequately ensures maintaining the safety function of the subject component features and
assures compliance with the double contingency principle, as well as the defense-in-depth criterion required by 10 CFR 70.64(b).

Conclusion: Based on 1) the lack of credible means to effect an adverse change to the safe-by-design feature of these passive design
components, 2) the large margins of safety that exist, 3) the application of the 10 CFR 70.72 configuration management system to
preserve the safety design features, and 4) the relative low risk of a criticality event at low enriched uranium enrichment facilities, the
frequency for the criticality initiating event was determined to be “highly unlikely.” Therefore, an initiating event index of (-5) is
appropriate, the risk of such an event is judged to be low and no IROFS are needed.
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Table 1 Notes:

1. The system is considered classified. As such, specific information regarding design of components
has been intentionally excluded to protect the classified nature of the information.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E; This column provides any notes, comments and concluding statements.

NEF ISA Summary
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Based on qualitative assessment, there is margin between the
parameter values at norma! operating conditions of pipe diameter,
amount of U and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it s highly untlikely for a process
deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with desngn and
maximum operating parameter values for amount of U*> and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U*> and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping system
confinement or leakage will not result in any appreciable
accumulation of U™ material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the cntncal design
attribute of diameter is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.

Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
result in foss of enrichment control. .

Product Piping
Arrangement

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there is margin between the normal
operating conditions and the conservative design/analysis conditions
assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U™ and
enrichment.

NEF ISA Summary
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More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U= and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and

maximum operating parameter values for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping system
confinement or leakage will not result in any appreciable
accumulation of U™ material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical design
attribute of physical arrangement is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the critical
design attribute of physical arrangement is not adversely impacted.

Extemnal Events

Components shall be protected from construction on-Site to ensure

(Construction | the critical design attribute of physical arrangement is not adversely
on Site) impacted.
Extemnal Events | Components shall be protected from external flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely

impacted.

Extemal Events
(Seismic)

Components shall be protected from seismic events to ensure the
critical design attribute of physical arrangement is not adversely
impacted.

Extemal Events
(Tomado)

Components shall be protected from tornado events to ensure the
critical design attribute of physical arrangement is not adversely
Impacted.

Extemnal Events
(Local Intense
Precipitation)

Components shall be protected from local intense precipitation events
to ensure the critical design attribute of physical arrangement is not
adversely impacted. -

External Events
(External Fire)

Components shall be protected from external fire events to ensure
the critical design attribute of physical arrangement is not adversely
impacted.

Extemal Events
(Snowl/lce)

Components shall be protected from extemal ice/snow events to
ensure the critical design attribute of physical arrangement is not
adversely impacted.

NEF ISA Summary




Table 3.7-7 Product System
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Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
result in loss of enrichment control.
Product Pump LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
Set SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
DESIGN assumed for criticality.
ATTRIBUTE .
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U*® and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U™ and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Product Pump
Set confinement or leakage will not result in any appreciable
accumulation of U™® material because of physical imitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence Is fow.

Fire

Components shall be protected from fire to ensure the critical design
attribute of physical arrangement is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the critical
design attribute of physical arrangement is not adversely impacted.

Extemal Events

Components shall be protected from construction on-site to ensure

(Construction | the critical design attribute of physical arrangement is not adversely
on Site) impacted.
External Events | Components shall be protected from extemal flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely

impacted.

NEF ISA Summary
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External Events | Components shall be protected from seismic events to ensure the
(Seismic) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from tornado events to ensure the
(Tomado) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from local intense precipitation events
(Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) | adversely impacted.
External Events | Components shall be protected from external fire events to ensure
(External Fire) | the critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from external ice/snow events to
(Snowl/lce) ensure the critical design attribute of physica! arrangement is not
adversely impacted.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment s also controlled such that no single credible failure could
result in loss of enrichment control.
Product LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Evacuation SAFE-BY- 24 liters parameter values at normal operating conditions of Product
Pump DESIGN Keff= 1.0 @ 6 wt % Evacuation Pump volume, amount of U™ and enrichment and the
ATTRIBUTE ) conservative design/analysis values for these parameters assumed
for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with de.ggn and
maximum operating parameter values for amount of U= and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U~ and
enrichment.

Corrosion / Based on qualitative assessment, it is highly unlikely for a process

Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe volume.

Loss of Based on qualitative assessment, postulated loss of Product

Confinement or | Evacuation Pump confinement or leakage will not result in any
Leakage appreciable accumulation of U® material because of physical

limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and therefore
its consequence is low.

NEF ISA Summary
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Fire Components shall be protected from fire to ensure the critical design
attribute of volume Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of volume.
Double Contingency Principle Is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Product LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Cold Trap SAFE-BY- 24.4 cm (ID) parameter values at norma! operating conditions of component
DESIGN Keff=1.0 @ 6wt % diameter, amount of U and enrichment and the conservative
ATTRIBUTE o design/analysis values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in & more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U** and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process

Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.

Loss of Based on qualitative assessment, postulated loss of cold trap

Confinement or | confinement or leakage and will not result in any appreciable

Leakage accumulation of material because of physical limitations of the
process (sub-atmospheric). As a result, foss of confinement does not
result in a potential for criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not

adversely impact the critica! design attribute of diameter.

Double Contingency Principle Is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.

NEF ISA Summary
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Carbon Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Product SAFE-BY- 24.4 ¢cm (ID) parameter values at normal operating conditions of Carbon Trap
Evacuation) DESIGN Keff= 1.0 @ 6 wt % diameter, amount of and enrichment and the conservative
ATTRIBUTE o ° design/analysis values for these parameters assumed for criticality.

. More Heat Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U=> and
enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U=* and
enrichment.

Corrosion/ Based on qualitative assessment, it Is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postulated loss of Carbon Trap

Confinement or | confinement or Ieakage will not result in any appreciable

Leakage accumulation of U™® material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical design
attribute of diameter Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
result in loss of enrichment control.
Aluminum Oxide LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Trap SAFE-BY- 24.4 cm (ID) parameter values at normal o ?eratmg conditions of Aluminum Oxide
(Product DESIGN Keff = 1.0 @ 6 wt % Trap diameter, amount of U?* and enrichment and the conservative
Evacuation) ATTRIBUTE - ° design/analysis values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it Is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach 1o the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U* and
enrichment.

NEF ISA Summary
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More Pressure
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deﬁgn and
maximum operating parameter values for amount of U™ and
enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postulated loss of Aluminum Oxide
Confinement or | Trap confinement or leakage will not result in any appreciable
Leakage accumulation of U®* material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Chemical LOSS OF VOLUME Based on qualitative assessment, there Is margin between the
Absorber Oil SAFE-BY- 24 liters parameter values at normal operating conditions of Chemical
© Trap DESIGN Keff = 1.0 @ 6 wt % Absorber Oit Trap volume, amount of U™* and enrichment and the
(Product ATTRIBUTE o ° conservative design/analysis values for these parameters assumed
Evacuation) for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with de,‘s’:i‘gn and
maximum operating parameter values for amount of U and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with deg?n and
maximum operating parameter values for amount of U= and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe volume.
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Loss of Based on qualitative assessment, postulated loss of Chemical
Confinement or | Absorber Oil Trap confinement or leakage will not result in any
Leakage appreciable accumulation of U™ material because of physical
limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and therefore
its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of volume is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of volume.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Oil Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Product SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Oil Trap diameter,
Evacuation) DESIGN Keff = 1.0 @ 6 wt % amount of U™ and enrichment and the conservative design/analysis
ATTRIBUTE o ° values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to resutt in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deg}gn and
maximum operating parameter values for amount of U~ and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U™ and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erasion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postulated loss of Oil Trap
Confinement or | confinement or leakage will not result in any appreciable
Leakage accumulation of U™® material because of physica! limitations of the
: process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely Impacted.
Maintenance | Configuration Management shall ensure that maintenance does not

adversely impact the critical design attribute of diameter.
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Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Vacuum Cleaner LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
SAFE-BY- 24.4 cm (ID) parameter value at normal operating conditions of Vacuum Cleaner
DESIGN Keff =1.0 @ 6 wt % diameter and the conservative design/analysis value for this
ATTRIBUTE - parameter assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critica! safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter value.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter value.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a comosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter,
Loss of Based on qualitative assessment, postulated loss of Vacuum Cleaner
Confinement or | confinement or leakage will not result in any appreciable
Leakage accumulation of U™, As a result, loss of confinement does not result
in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.
Impact/Drop Components shall be protected from Impact/Drop to ensure the
critical design attribute of diameter Is not adversely impacted.
External Events | Components shall be protected from Construction on Site to ensure
(Construction | the critical design attribute of diameter is not adversely impacted.
on Site)
External Events | Components shall be protected from Failure of Above-Ground Liquid
(Failure of Tanks to ensure the critical design attribute of diameter is not
Above-Ground | adversely impacted.
Liquid Tanks)
Extemal Events | Components shall be protected from Hurricane events to ensure the
(Hurricane) critical design attribute of diameter is not adversely impacted.
External Events | Components shall be protected from Seismic events to ensure the
(Seismic) critical design attribute of diameter is not adversely impacted.
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External Events | Components shall be protected from Tomado events to ensure the
(Tomado) critical design attribute of diameter is not adversely impacted.
External Events | Components shall be protected from Loca! Intense Precipitation
(Local Intense | events to ensure the critical design attribute of diameter Is not
Precipitation) | adversely impacted.
External Events | Components shall be protected from Snow/Ice events to ensure the
{Snowfice) critical design attribute of diameter is not adversely impacted.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Product LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
Evacuation SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
Pump/Chemical DESIGN assumed for criticality.
Trap Set ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U** and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U*° and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.
Loss of Based on qualitative assessment, postulated loss of Product
Confinement or | Evacuation Pump/Chemical Trap Set confinement or leakage will not
Leakage result in any appreciable accumulation of U™ material because of
physical limitations of the process (sub-atmospheric). As a result,
loss of confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of physical arrangement is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.
Impact/Drop Components shal! be protected from impact/drop to ensure the critical

design attribute of physica! arrangement is not adversely impacted.

External Events
(Construction
on Site)

Components shall be protected from construction on-Site to ensure
the critical design attribute of physical arrangement is not adversely
impacted.
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External Events | Components shall be protected from external flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely
impacted.
Extemnal Events | Components shall be protected from seismic events to ensure the
(Seismic) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from tomado events to ensure the
(Tornado) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from loca!l intense precipitation events
(Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) | adversely impacted.
External Events | Components shall be protected from extemal fire events to ensure
(External Fire) | the critica! design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from extemal ice/snow events to
(Snow/Ice) ensure the critical design attribute of physical arrangement is not
adversely impacted.
Double Contingency Principle Is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
result in loss of enrichment control.
Pump Transport LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between the nomal
Device SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
DESIGN assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, It Is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.
Fire Components shall be protected from fire to ensure the critical design
attribute of physical arrangement is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.
Impact/Drop Components shall be protected from impact/drop to ensure the critical

design attribute of physical arrangement is not adversely impacted.

Extemal Events
(Construction
on Site)

Components shall be protected from construction on-Site to ensure
the critical design attribute of physical arrangement is not adversely
impacted.
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External Events | Components shall be protected from external flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely
impacted.
Extemal Events | Components shall be protected from seismic events to ensure the
(Seismic) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from tomado events to ensure the
{Tornado) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from local intense precipitation events
. (Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) | adversely impacted.
External Events | Components shall be protected from extemal fire events to ensure
(Extemal Fire) | the critical design attribute of physical arrangement is not adversely
Impacted.
Extemal Events | Components shall be protected from external ice/snow events to
(Snowl/lce) ensure the critical design attribute of physical arrangement is not
adversely impacted.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Chemical Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
Transport SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
Device DESIGN assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.
Fire Components shall be protected from fire to ensure the critical design
: attribute of physical arrangement is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.
Impact/Drop Components shall be protected from impact/drop to ensure the critical

design attribute of physical arrangement is not adversely impacted.

Extermnal Events
(Construction
on Site)

Components shall be protected from construction on-Site to ensure
the critical design attribute of physical arangement is not adversely
impacted.
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External Events | Components shall be protected from extemal flooding (Failure of

(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design

Above-Ground | attribute of physical arrangement is not adversely impacted.

Liquid Storage

Tanks)
External Events | Components shall be protected from hurricane events to ensure the

(Hurricane) critical design attribute of physical arrangement is not adversely

- | impacted.

Extemal Events | Components shall be protected from seismic events to ensure the

(Seismic) critical design attribute of physical arrangement is not adversely
impacted.

Extemal Events | Components shall be protected from tornado events to ensure the

(Tormado) critical design attribute of physical arrangement is not adversely
impacted.

Externa! Events { Components shall be protected from local intense precipitation events

(Local Intense | to ensure the critical design attribute of physical arrangement is not

Precipitation) | adversely impacted.

External Events | Components shall be protected from external fire events to ensure

(External Fire) | the critical design attribute of physical arrangement Is not adversely
impacted.

External Events | Components shall be protected from external ice/snow events to

(Snow/ice) ensure the critical design attribute of physical arrangement is not
adversely impacted.

Double Contingency Principle is satisfied as follows. The geometry Is
- criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Assay Sampling LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Evacuation SAFE-BY- 24 liters parameter values at normal operating conditions of Assay Sampling
Pump DESIGN Keff= 1.0 @ 6 wt % Evacuation Pump volume, amount of U*® and enrichment and the
ATTRIBUTE ) conservative design/analysis values for these parameters assumed
for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a process
deviation to result in @ more heat condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with des} zagn and
maximum operating parameter values for amount of U~ and
enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U=* and
enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe volume.
Loss of Based on qualitative assessment, postulated loss of Assay Sampling
Confinement or | Evacuation Pump confinement or leakage will not result in any
Leakage appreciable accumulation of U”® material because of physical
limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and therefore
its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of volume is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of volume.
Double Contingency Principle Is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Assay Sampling LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
Rig SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
DESIGN assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U>® and
enrichment. :

More Pressure

Based on qualitative assessment, it Is highly unlikely for a process
deviation to result in a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U*° and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.
Loss of Based on qualitative assessment, postulated loss of Assay Sampling
Confinement or | Rig confinement or leakage will not result in any appreciable
Leakage accumulation of U™ material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critica! design
attribute of physical arrangement is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not

adversely impact the critical design attribute of physical arrangement.
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Impact/Drop Components shall be protected from impact/drop to ensure the critical
design attribute of physical arrangement is not adversely impacted.
External Events | Components shall be protected from construction on-Site to ensure
(Construction | the critical design attribute of physical arrangement is not adversely
on Site) Impacted.
External Events | Components shall be protected from extemal flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely
impacted. .
External Events | Components shall be protected from seismic events to ensure the
(Seismic) critical design attribute of physical arrangement is not adversely
impacted.
Extemal Events | Components shall be protected from tornado events to ensure the
(Tomado) critical design attribute of physical arrangement is not adversely
. impacted.
External Events | Components shall be protected from local intense precipitation events
(Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) | adversely impacted.
External Events | Components shall be protected from extemnal fire events to ensure
(Externa! Fire) | the critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from external ice/snow events to
(Snowf/ice) ensure the critical design attribute of physical arrangement is not
adversely impacted.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Carbon Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Assay Sampling SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Carbon Trap
Rig) DESIGN Keff= 1.0 @ 6 wt % diameter, amount of U™ and enrichment and the conservative
ATTRIBUTE - ° design/analysis values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with de:;,sign and
maximum operating parameter values for amount of U™ and
enrichment.
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More Pressure | Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deﬂgn and
maximum operating parameter values for amount of U~ and
enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postutated loss of Carbon Trap
Confinement or | confinement or leakage will not result in any appreciable
Leakage accumulation of U material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
resultin a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critica! design attribute of diameter.
Double Contingency Principle is satisfied as follows. The geometryis
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
resultin loss of enrichment control.
Chemical LOSS OF VOLUME Based on qualitative assessment, there Is margin between the
Absorber Oll SAFE-BY- 24 liters parameter values at normal operating conditions of Chemical
Trap DESIGN Keff=10@ 6w % Absorber Oil Trap volume, amount of U® and enrichment and the
(Assay Sampling | ATTRIBUTE conservative design/analysis values for these parameters assumed
Rig) for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U=> and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U= and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe volume.
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Loss of Based on qualitative assessment, postulated loss of Chemical
Confinement or | Absorber Oil Trap confinement or leakage will not result in any
Leakage appreciable accumulation of U** material because of physical
limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and therefore
its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of volume is not adversely Impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of volume.
Double Contingency Principle Is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Oil Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Assay Sampling SAFE-BY- 24.4 cm (ID) parameter values at normal! operating conditions of Oil Trap diameter,
Rig) DESIGN Keff= 1.0 @ 6 wt % amount of U™ and enrichment and the conservative design/analysis
ATTRIBUTE o values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of and
enrichment.

More Pressure

Based on qualitative assessment, it Is highly unlikely for a process
deviation to result in & more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of and
enrichment.

Corrosiory/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result In a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postulated loss of Oil Catch Pot
Confinement or | confinement or leakage will not result in any appreciable
Leakage accumulation of U™® material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not

adversely impact the critical design attribute of diameter.

NEF ISA Summary




Table 3.7-7 Product System
Page 18 of 22

Crltlcality Assessment of Passlve Safe-By-Deslgn COmponents

" Component

Description .

Ay

‘Seq'uéh’cé D

@

_-Critical Design
" - Attribute - .

A‘_(c)n

Review of Up-

.| Set Conditions -
.. fo Change :: ..
|- :Geometry
: :.:(Appllcable .

HAZOP -

: ‘Guldewords)

(D) -

L XNotéélcloﬁmfn.ents'~'
e

i

Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.

Assay Sampling
Piping (largest
pipelDin
system)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4cm (ID)

Keff=1.0@ 6 wt%

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of pipe diameter,
amount of U and enrichment and the conservative design/analysis
values for these parameters assumed for criticality. -

More Heat

‘| Based on qualitative assessment, itis highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U= and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with deggn and
maximum operating parameter values for amount of U™ and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping system
confinement or Ieakage will not result in any appreciable
accumulation of U material because of physical limitations of the
process (sub-atmospheric). As a result, 1oss of confinement does not
result in a potential for criticality and therefore its consequence is fow.

Fire

Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.

Double Contingency Principle is satisfied as follows. The geometry Is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
result in loss of enrichment control.

Assay Sampling
Piping
Arrangement

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there is margin between the normal
operating conditions and the conservative design/analysis conditions
assumed for criticality.
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 Criticality Assessment of Passive Safe-By-Design Components .

Noteleomments :

More Heat

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and

‘| maximum operating parameter vatues for amount of U?* and

enrichment.

More Pressure

Based on qualitative assessment, It is highly unlikely for a process
deviation to result In a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U=° and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping system
confinement or leakage will not result in any appreciable
accumulation of U™® material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical design
aftribute of physical arrangement is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the critical
design attribute of physical arrangement is not adversely impacted.

Extemnal Events

Components shall be protected from construction on-Site to ensure

(Construction | the critical design attribute of physical arrangement is not adversely
on Site) impacted.
External Events | Components shall be protected from external flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks)
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely

impacted.

External Events
(Seismic)

Components shall be protected from seismic events to ensure the
critical design attribute of physical arrangement is not adversely
impacted.

Extemnal Events

Components shall be protected from tomado events to ensure the

(Tomado) critical design attribute of physical arrangement is not adversely
impacted.
Extemnal Events | Components shall be protected from local intense precipitation events
(Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) | adversely impacted.
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External Events | Components shall be protected from extemnal fire events to ensure

(External Fire) | the critical design attribute of physical arrangement is not adversely
impacted.

External Events { Components shall be protected from external ice/snow events to

{Snowl/lce) ensure the critical design attribute of physical arrangement is not
adversely impacted.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment is also controlled such that no single credible failure could
result in loss of enrichment control.
Mobile UF¢ Rig LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions
DESIGN assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a process

deviation to result in a more heat condition that would adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U*® and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would adversely
affect the maintenance of margin to criticality associated with design
and maximum operating parameter values for amount of U** and
enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a corrosion/erosion condition that would affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Mobile UFg Rig
confinement or leakage will not result in any appreciable
accumulation of U=® material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not

-result in a potential for criticality and therefore its consequence Is low.

Fire

Components shall be protected from fire to ensure the critical design
attribute of physical arrangement is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the critical
design attribute of physical arrangement Is not adversely impacted.

External Events
(Construction
on Site)

Components shall be protected from construction on-Site to ensure
the critical design attribute of physical arrangement is not adversely
impacted.
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External Events | Components shall be protected from extermnal flooding (Failure of
(Failure of Above-Ground Liquid Storage Tanks) to ensure the critical design
Above-Ground | attribute of physical arrangement is not adversely impacted.
Liquid Storage
Tanks) ’
External Events | Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from seismic events to ensure the
{Seismic) critical design attribute of physical arrangement is not adversely
impacted.
Extemal Events | Components shall be protected from tomado events to ensure the
(Tornado) critica! design attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from local intense precipitation events
(Local Intense | to ensure the critical design attribute of physical arrangement is not
Precipitation) adversely impacted.
External Events | Components shall be protected from external fire events to ensure
(Extemal Fire) | the critical design attribute of physical arrangementis not adversely
impacted.
External Events | Components shall be protected from extemnal ice/snow events to
(Snow/lce) ensure the critical design attribute of physical arrangement is not
adversely impacted.
Double Contingency Principle is satisfied as follows. The geometryis
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment s also controlled such that no single credible failure could
resultin loss of enrichment control.
Finger Sample LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Bottle SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Finger Sample
DESIGN Keff = 1.0 @ 6 wt % Bottle diameter, amount of U*> and enrichment and the conservative
ATTRIBUTE - ° design/analysis values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it Is highly unlikely for a process

deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with de%ign and
maximum operating parameter values for amount of U™ and
enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more pressure condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U and
enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely for a process
Erosion deviation to result in a corrosion/erosion condition that would cause
an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.
Loss of Based on qualitative assessment, postulated loss of Finger Sample
Confinement or | Bottle confinement or leakage will not result in any appreciable
Leakage accumulation of U material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical design
attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does not
adversely impact the critical design attribute of diameter.
Double Contingency Principle is satisfied as follows. The geometry is
criticality safe and no single credible event or failure has been
identified whereby the geometry could become unsafe. The
enrichment Is also controlled such that no single credible failure could
resultin loss of enrichment control.

Column Descriptions:

Column A: This column provides a brief description of each component.

Column B:
Column C:

Column D:

This column identifies the accident sequence associated with the passive component.
This column identifies the critical design attribute under consideration along with the

conservative values used in the criticality analysis.

This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Tails Piping
(targest piping
diameter in the

system)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (ID)

Keff=1.0@ 6 W%

Based on qualitative assessment, there is margin between
the parameter values at normal operating conditions of pipe
diameter, amount of U and enrichment and the
conservative design/analysis values for these parameters
assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U%* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U= and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping
system confinement or leakage will not result in any
appreciable accumulation of U material because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Talls Piping
Arrangement

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL

ARRANGEMENT

Based on qualitative assessment, there Is margin between
the normal operating conditions and the conservative
design/analysis conditions assumed for criticality.
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More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to resutt in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U= and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely fora
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.
Loss of Based on qualitative assessment, postulated loss of piping
Confinement or | system confinement or leakage will not result in any
Leakage appreciable accumulation of U%® materia! because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure
the critical design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical amangement
{Construction | is not adversely impacted.
on Site)
External Components shall be protected from extemnal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely Impacted.
Storage Tanks) .
Extemal Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arangement
(Hurricane) is not adversely impacted.
Extemnal Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arangement
{Seismic) is not adversely impacted.
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Extemnal Components shall be protected from tornado events to
Events ensure the critical design attribute of physical arrangement
{Tomado) Is not adversely impacted.
External Components shall be protected from loca!l intense
Events (Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement
(Extemnal Fire) | is not adversely impacted. .
External Components shall be protected from external ice/snow
Events events to ensure the critical design attribute of physical
(Snow/lce) arrangement is not adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Tails Pump Set LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between
SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.

Loss of Based on qualitative assessment, postulated foss of Tails

Confinement or § Pump Set confinement or leakage will not result in any
Leakage appreciable accumulation of U™ material because of

physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potentia! for
criticality and therefore Its consequence is low.
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Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure
the critical design attribute of physical arrangement is not
adversely impacted. ’

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement
(Construction | is not adversely impacted.
on Site)
Extemnal Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) Is not adversely impacted.
Extemnal Components shall be protected from tormado events to
Events ensure the critical design attribute of physical arrangement
(Tornado) is not adversely impacted.
Extemnal Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.

Precipitation)

Extemal Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement

(Extemal Fire) | is not adversely impacted.

External Components shal! be protected from external ice/snow
Events events to ensure the critical design attribute of physical
{Snow/lce) arrangement is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Talls Evacuation
Pump

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Keff=1.0@ 6wt %

Based on qualitative assessment, there is margin between

the parameter values at normal operating conditions of
Tails Evacuation Pump volume, amount of U and
enrichment and the conservative design/analysis values for
these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it Is highly unlikely fora
process deviation to result in a more pressure condition
that would cause an approach to the critica! safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U%® and enrichment.

Corrosionv/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Tails
Evacuation Pump confinement or leakage will not result in
any appreciable accumulation of U material because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and theretfore its consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely Impact the critical design attribute of
volume. )

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment s also controlled such
that no single credible failure could result in loss of
enrichment control.

Carbon Trap
(Talls Evacuation)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (ID)
Keff=1.0@ 6wt %

Based on qualitative assessment, there Is margin between
the parameter values at normal operating conditions of
Carbon Trap diameter, amount of U™ and enrichment and
the conservative design/analysis values for these
parameters assumed for criticality.
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More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Carbon Trap confinement or Ieakage will not resultin any
appreciable accumulation of U®® materiaf because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment Is also controlled such
that no single credible failure could result in loss of
enrichment control.

Aluminum Oxide
Trap
(Talls Evacuation)

DIAMETER
24.4 cm (ID)
Keff=1.0@ 6wt %

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

Based on qualitative assessment, there is margin between
the parameter values at normal operating condmons of
Aluminum Oxide Trap diameter, amount of U** and
enrichment and the conservative design/analysis values for
these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with desngn and maximum operating parameter
values for amount of U and enrichment.
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More Pressure | Based on qualitative assessment, itis highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | Aluminum Oxide Trap confinement or leakage will not result
Leakage in any appreciable accumulation of U™ material because
of physical limitations of the process (sub-atmospheric). As
a result, loss of confinement does not result in a potential
for criticality and therefore its consequence Is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter,

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichmentis also controlled such
that no single credible failure could result in loss of
enrichment control.
Chemical Absorber LOSS OF VOLUME Based on qualitative assessment, there is margin between
Oil Trap SAFE-BY- 24 liters the parameter values at normal operating conditions of
{Tails Evacuation) DESIGN Keti=1.0 @ 6 wt % Chemical Absorber Oil Trap volume, amount of U**® and
ATTRIBUTE o enrichment and the conservative design/analysis values for
these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, It Is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™® and enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | Chemical Absorber Oil Trap confinement or leakage will not
Leakage result in any appreciable accumulation of U™ material
because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its
consequence is low.
Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.
Double Contingency Principle s satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been Identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Oil Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between
(Tails Evacuation) SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of Oil
DESIGN Keff=1.0 @ 6 wt% Trap diameter, amount of U™ and enrichment and the
ATTRIBUTE . y conservative design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

'

process deviation to result in a more heat condition that
would cause an approach to the critica! safe diameter and
to adversely affect the maintenance of margin to criticality
assoclated with desngn and maximum operating parameter
values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U=® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter,
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Loss of Based on qualitative assessment, postulated loss of Qil
Confinement or | Trap confinement or leakage will not result in any
Leakage appreciable accumulation of U* materia} because of
physical limitations of the process (sub-atmospheric). Asa
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could resultin loss of
enrichment control.
Vacuum Cleaner LOSS OF DIAMETER Based on qualitative assessment, there is margin between
SAFE-BY- 24.4 cm (ID) the parameter value at normal operating conditions of
DESIGN Keff= 1.0 @ 6 wt % Vacuum Cleaner diameter and the conservative
ATTRIBUTE ’ ° design/analysis value for this parameter assumed for
criticality.
More Heat Based on qualitative assessment, it Is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter value.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critica! safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Vacuum Cleaner confinement or leakage will not result in
any appreciable accumulation of U™, As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

NEF ISA Summary




Table 3.7-8 Tails System

Page 10 of 17

Crltlcamy Assessment of Passive Safe-By-Deslgn cOmponents o TN

o 'FlevlewofUp-; :
- P --A’{ ) - Set b B :'.
BT . Condlﬂonsto'. - e T :
- ‘Component - Crltical Deslgn - .:Change .. MNe SR IU LI
. i Description Sequ%nce LE Attribute ). < -Geometry - z,;N9‘°,s!9°m!“?'??S. G
’ T ( ) = Y >,(App|icab|e : (E) .
- LU s | -HAZOP T e
o {Gyldewords)

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Impact/Drop Components shall be protected from Impact/Drop to ensure
the critical design attribute of diameter Is not adversely
impacted.

External Components shall be protected from Construction on Site
Events to ensure the critical design attribute of diameter is not
{Construction | adversely impacted.
on Site)
External Components shall be protected from Failure of Above-
Events (Failure | Ground Liquid Tanks to ensure the critical design attribute
of Above- of diameter Is not adversely impacted.
Ground Liquid
Tanks)
External Components shall be protected from Hurricane events to
Events ensure the critical design attribute of diameter is not
(Hurricane) adversely impacted.
Extemal Components shall be protected from Seismic events to
Events ensure the critical design attribute of diameter is not
(Seismic) adversely impacted.
Extemnal Components shall be protected from Tormado events to
Events ensure the critical design attribute of diameter is not
(Tornado) adversely impacted.
External Components shall be protected from Local Intense
Events Precipitation events to ensure the critical design attribute of
(Local Intense | diameter is not adversely impacted.
Precipitation)
‘External Components shall be protected from Snow/Ice events to
Events ensure the critical design attribute of diameter is not
(Snow/ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Tails Evacuation LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Pump/Chemical SAFE-BY- ARRANGEMENT the nomal operating conditions and the conservative
Trap Set DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
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More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™® and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.
Loss of Based on qualitative assessment, postulated loss of Tails
Confinement or | Evacuation Pump/Chemical Trap Set confinement or
Leakage leakage will not result in any appreciable accumulation of
U material because of physical limitations of the process
(sub-atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely Impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critica! design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure
the critical design attribute of physical arrangement is not
adversely impacted.

Extemal Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement
(Construction | is not adversely impacted.
on Site)
Extemnal Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement

(Hurricane) Is not adversely impacted.

External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) Is not adversely impacted.
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External Components shall be protected from tornado events to
Events ensure the critical design attribute of physical arrangement
{Tornado) Is not adversely impacted.
Extemnal Components shall be protected from local intense
Events {Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement
(External Fire) | is not adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the critical design attribute of physical
(Snowl/lce) arrangement is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could resutt in loss of
enrichment control.
Pump Transport LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Device SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative
DESIGN : design/analysis conditions assumed for criticality.
ATTRIBUTE .
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure
the critical design aftribute of physical arrangement is not
adversely impacted.

Extemnal Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement
(Construction | is not adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
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External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) is not adversely impacted.
Extemnal Components shall be protected from torado events to
Events ensure the critical design attribute of physical arrangement
{Tornado) Is not adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.
Precipitation) .
External Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement
(External Fire) | is not adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the critical design attribute of physical
(Snow/lce) arrangement is not adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Chemilcal Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Transport Device SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative
. DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result In a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
-| does not adversely impact the critical design attribute of
physical arrangement. i
Impact/Drop Components shal! be protected from impact/drop to ensure
the critical design attribute of physical arrangement is not
adversely impacted.
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External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement
(Construction | is not adversely impacted.
on Site)
Extemnal Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
{Seismic) Is not adversely impacted.
External Components shall be protected from tornado events to
Events ensure the critical design attribute of physical arrangement
(Tornado) is not adversely impacted.
Extemal Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement
(Extemal Fire) | is not adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the critical design attribute of physical
(Snow/ice) arrangement is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment Is also controlled such
that no single credible failure could result in loss of
enrichment control.
Mobile UF; Rig LOSS OF PHYSICAL -| Based on qualitative assessment, there is margin between
SAFE-BY- ARRANGEMENT the nommal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U* and enrichment.
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More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality assoclated with design and maximum operating
parameter values for amount of U?* and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.

Loss of Based on qualitative assessment, postulated loss of Mobile

Confinement or | UFg Rig confinement or leakage will not result in any

Leakage appreciable accumulation of U®® material because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure
the critica! design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement
(Construction | is not adversely impacted.
on Site)
Extemnal Components shall be protected from extemal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement

(Hurricane) Is not adversely impacted.

External Components shall be protected from seismic events to

Events ensure the critical design attribute of physical arrangement
(Seismic) is not adversely impacted.

External Components shall be protected from torado events to

Events ensure the critical design attribute of physical arrangement
(Tornado) Is not adversely impacted.
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External Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute of
Intense physical arrangement is not adversely impacted.
Precipitation)
Extemnal Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement
(External Fire) | is not adversely impacted. :
External Components shall be protected from extemnal ice/snow
Events events to ensure the critical design attribute of physical
(Snow/Ice) arrangement is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Finger Sample LOSS OF DIAMETER Based on qualitative assessment, there is margin between
Bottle SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of
DESIGN Keff = 1.0 @ 6 wt % Finger Sample Bottle diameter, amount of U and
ATTRIBUTE ’ ° enrichment and the conservative design/analysis values for
these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U= and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Finger
Sample Bottle confinement or leakage will not result in any
appreciable accumulation of U* material because of
physical limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.
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Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.
Maintenance | Configuration Management shall ensure that maintenance

does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Table 1 Column Descriptions:

Column A:
Column B:
Column C:

Column D:

Column E:

This column provides a brief description of each component.
This column identifies the accident sequence associated with the passive component.

This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

This column provides any notes, comments and concluding statements.
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Product LOSS OF DIAMETER Based on qualitative assessment, there is margin
Blending Piping SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
(largest pipe ID DESIGN Kefi=1.0 @ 6wt % conditions of pipe diameter, amount of U** and
in the system) ATTRIBUTE ) enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly untikely
for a process deviation to resultina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
piping system confinement or leakage will not result
in any appreciable accumulation of U™ material
because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry s criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
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Product LOSS OF PHYSICAL Based on qualitative assessment, there Is margin
Blending Piping SAFE-BY- ARRANGEMENT between the normal operating conditions and the
Arrangement DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U% and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™° and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to resultina
corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physical arrangement.

Loss of Based on qualitative assessment, postulated loss of
Confinement or | piping system confinement or [eakage will not result
Leakage in any appreciable accumulation of U=* material

because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
Is not adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop Components shall be protected from impact/drop to
ensure the critica! design attribute of physical
arrangement s not adversely impacted.

Extemnal Events | Components shall be protected from construction

(Construction | on-Site to ensure the critical design attribute of

on Site) physical arrangement is not adversely impacted.
External Events | Components shall be protected from external
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
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External Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from tornado events
(Tornado) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from local intense
{Local Intense | precipitation events to ensure the critical design
Precipitation) attribute of physical arrangement is not adversely
impacted.
Extemnal Events | Components shall be protected from external fire
(External Fire) | events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from external
(Snowl/lce) ice/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted.
Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichmen
control. '
Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
(Product SAFE-BY- 24.4 cm (D) between the parameter values at normal operatin
Blending DESIGN Keff=1.0 @ 6 wt % conditions of component diameter, amount of U**
Evacuation) ATTRIBUTE ' and enrichment and the conservative
design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach o the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.
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Corrosion/
Erosion

Based on qualitative assessment, it Is highly unlikely
for a process deviation to resultin a
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
cold trap confinement or leakage and will not result
in any appreciable accumulation of material because
of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle Is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could resutt in loss of enrichment
control.

Product
Blending
Evacuation
Pump

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Keff=1.0@ 6 W %

Based on qualitative assessment, there is margin
between the parameter values at normal operating
conditions of Product Blending Evacuation Pump
volume, amount of U* and enrichment and the
conservative design/analysis values for these
parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe volume and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe volume and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™® and enrichment.
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Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to resultina
corrosion/erosion condition that would cause an
approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
volume.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Product Blending Evacuation Pump confinement or
leakage will not result in any appreciable
accumulation of U™® material because of physical
limitations of the process (sub-atmospheric). As a
result, loss of confinement does not resultin a
potential for criticality and therefore its consequence
is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of volume is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of volume.

Double Contingency Principle Is satisfied as follows.
The geometry Is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment Is also controlled such that no single
credible failure could result in loss of enrichment
control.

Carbon Trap
(Product
Blending

Evacuation)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (ID)
Keff=1.0@ 6 wt%

Based on qualitative assessment, there is margin
between the parameter values at normal operatin
conditions of Carbon Trap diameter, amount of U
and enrichment and the conservative
design/analysis values for these parameters
assumed for criticality.

More Heat

| Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U%* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to resultina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | Carbon Trap confinement or leakage will not resuit
Leakage in any appreciable accumulation of U®® material
because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle Is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
° | control.
Aluminum LOSS OF DIAMETER Based on qualitative assessment, there is margin
Oxide Trap SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
(Product DESIGN Kelf= 1.0 @ 6 wt % conditions of Aluminum Oxide Trap diameter,
Blending ATTRIBUTE o ° amount of U™ and enrichment and the conservative
Evacuation) design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in & more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely

Erosion for a process deviation to result ina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of

Confinement or | Aluminum Oxide Trap confinement or leakage will

Leakage not result in any appreciable accumulation of U™
material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment Is also controlled such that no single
credible failure could result in loss of enrichment
control.
Chemical LOSS OF VOLUME Based on qualitative assessment, there is margin
Absorber Oll SAFE-BY- 24 liters between the parameter values at normal operating
Trap DESIGN Keff= 1.0 @ 6 wt % conditions of Chemical Absorber Oil Trap volume,
(Product ATTRIBUTE = ° amount of U**® and enrichment and the conservative
Blending design/analysis values for these parameters
Evacuation) assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe volume and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U®® and enrichment. -

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in & more pressure
condition that would cause an approach to the
critical safe volume and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U®* and enrichment.
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Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to resultin a
corrosion/erosion condition that would cause an
approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
volume.

Loss of
Continement or
Leakage

Based on qualitative assessment, postulated loss of
Chemical Absorber Oil Trap confinement or leakage
will not result in any appreciable accumulation of
U™ material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of volume is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of volume.

Double Contingency Principle Is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.

Oil Trap

(Product

Blending
Evacuation)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

Keff=1.0@ 6wt %

DIAMETER
24.4cm (ID)

Based on qualitative assessment, there is margin
between the parameter values at normal operating
conditions of Oil Trap diameter, amount of U and
enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™® and enrichment.

More Pressure

Based on qualitative assessment, it Is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.
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Corrosion/
Erosion

Based on qualitative assessment, it s highly unlikely
for a process deviation to resultina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Oil Trap confinement or leakage will not result in any
appreciable accumulation of U™ material because
of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment Is also controlled such that no single
credible failure could result in loss of enrichment
control.

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

Vacuum
Cleaner

DIAMETER
24.4cm (ID)

Keff=1.0 @ 6 wt%

Based on qualitative assessment, there is margin
between the parameter value at normal operating
conditions of Vacuum Cleaner diameter and the
conservative design/analysis value for this
parameter assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more heat

.condition that would cause an approach to the

critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter value.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to resutt in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter value.
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Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to resultin a
corrasion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | Vacuum Cleaner confinement or leakage will not
Leakage result in any appreciable accumulation of U?®, As a
result, loss of confinement does not resultin a
potential for criticality and therefore its consequence
is low.
Fire . Components shall be protected from fire to ensure

the critical design attribute of diameter is not
adversely impacted.

Maintenance | Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Impact/Drop Components shall be protected from Impact/Drop to
ensure the critical design attribute of diameter is not
adversely impacted.

External Events | Components shall be protected from Construction
(Construction | on Site to ensure the critica! design attribute of
on Site) diameter is not adversely impacted.

External Events | Components shall be protected from Failure of
(Failure of Above-Ground Liquid Tanks to ensure the critical
Above-Ground | design attribute of diameter is not adversely
Liquid Tanks) | impacted.

External Events | Components shall be protected from Hurricane
(Hurricane) events to ensure the critical design attribute of
diameter is not adversely impacted.

Extemal Events | Components shall be protected from Seismic events
-(Seismic) to ensure the critical design attribute of diameteris
not adversely impacted.

Extemal Events | Components shall be protected from Tomado events
(Tomado) to ensure the critical design attribute of diameter is
not adversely impacted.

External Events { Components shall be protected from Local Intense
(Local Intense | Precipitation events to ensure the critical design
Precipitation) | attribute of diameter is not adversely impacted.

Extemal Events | Components shall be protected from Snow/ice
(Snow/ice) events to ensure the critical design attribute of
diameter is not adversely impacted.
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Double Contingency Principle Is satisfied as follows.
The geometry Is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
Product LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Blending SAFE-BY- ARRANGEMENT between the normal operating conditions and the
Evacuation DESIGN conservative design/analysis conditions assumed for
Pump/ ATTRIBUTE criticality. '
Chemical Trap
Set
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would adversely atfect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U?* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to resultina
corrosion/erosion condition that would atfect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Product Blending Evacuation Pump/ Chemical Trap
Set confinement or leakage will not result in any
appreciable accumulation of U™® material because
of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence Is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
Is not adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to
ensure the critical design attribute of physical
arrangement is not adversely impacted.
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External Events | Components shall be protected from construction
(Construction on-Site to ensure the critical design attribute of
on Site) physical arrangement is not adversely impacted.
Extemal Events | Components shall be protected from external
(Faiture of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
External Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critica! design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical
arrangement Is not adversely impacted.
Extemnal Events | Components shall be protected from tornado events
(Tomado) to ensure the ctritical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shal! be protected from local intense
(Local Intense | precipitation events to ensure the critical design
Precipitation) attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from external fire
(Extemnal Fire) | events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from extemal
(Snow/lce) ice/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted.
Double Contingency Principle s satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment Is also controlled such that no single
credible failure could result in loss of enrichment
control.
Pump LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Transport SAFE-BY- ARRANGEMENT between the normal operating conditions and the
Device DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.
Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to resultin a

corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physical arrangement.
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Fire Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
is not adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop Components shall be protected from impact/drop to

ensure the critica! design attribute of physical
arrangement is not adversely impacted.

External Events

Components shall be protected from construction

(Construction | on-Site to ensure the critical design attribute of
on Site) physical arrangement Is not adversely impacted.
External Events | Components shall be protected from external
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critica! design attribute of
Liquid Storage | physical arrangement Is not adversely impacted.
Tanks)
Extemnal Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
Extemal Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical

arrangement is not adversely impacted.

Extemal Events
{Tomado)

Components shall be protected from tornado events
to ensure the critical design attribute of physical
arrangement is not adversely impacted.

Extemnal Events
(Local Intense
Precipitation)

Components shall be protected from local intense
precipitation events to ensure the critical design
attribute of physical arrangement Is not adversely
impacted. .

Extemnal Events
(External Fire)

Components shall be protected from external fire
events to ensure the critical design attribute of
physical arrangement Is not adversely impacted.

External Events
(Snow/Ice)

Components shall be protected from external
lce/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted.

Double Contingency Principle is satisfied as follows.
The geometry Is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
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Chemlcal Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Transport SAFE-BY- ARRANGEMENT between the normal operating conditions and the
Device DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.
Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to resultin a
corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physical arrangement.

Fire Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
is not adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop Components shall be protected from impact/drop to

ensure the critical design attribute of physical
arrangement is not adversely impacted.

External Events

Components shall be protected from construction

(Construction | on-Site to ensure the critical design attribute of
on Site) physical arrangement is not adversely impacted.
External Events | Components shall be protected from extemal
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
Extemnal Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critical design attribute of

physical arrangement Is not adversely impacted.

External Events
(Seismic)

Components shall be protected from seismic events
to ensure the critical design attribute of physical
arrangement is not adversely impacted.

Externa! Events

Components shall be protected from tomado events

(Tornado) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from local intense
(Local Intense | precipitation events to ensure the critical design
Precipitation) | attribute of physical arrangement is not adversely

impacted.

External Events
(Externa! Fire)

Components shall be protected from extemal fire
events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
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External Events | Components shall be protected from extemnal
{Snow/ice) ice/snow events to ensure the critical design
attribute of physical arrangement Is not adversely
Impacted.
Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
5 credible failure could result in loss of enrichment
control.
Mobile UF¢ Rig LOSS OF PHYSICAL Based on qualitative assessment, there Is margin
SAFE-BY- ARRANGEMENT between the normal operating conditions and the
DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly untikely
for a process deviation to resultina |
corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physica! arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Mobile UF¢ Rig confinement or leakage will not -
result in any appreciable accumulation of U**
material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
Is not adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.
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Impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical
arrangement is not adversely impacted.

External Events | Components shall be protected from construction

(Construction | on-Site to ensure the critica! design attribute of

on Site) physical arrangement is not adversely impacted.
External Events | Components shall be protected from external
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks)to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
External Events | Components shall be protected from hurricane

(Hurricane) events to ensure the critical design attribute of

physical arrangement is not adversely impacted.
Extemal Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from tornado events
(Tornado) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from local intense
(Local Intense | precipitation events to ensure the critical design

Precipitation) | attribute of physical arrangement is not adversely

impacted.
Extemal Events | Components shall be protected from external fire
(External Fire) | events to ensure the critica! design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from external
{Snow/lce) ice/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted. .
Double Contingency Principle Is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
1S Sample LOSS OF DIAMETER Based on qualitative assessment, there is margin
Bottle SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
DESIGN Keff=1.0 @ 6 W % conditions of 1S Sample Bottle diameter, amount of
ATTRIBUTE ’ U®* and enrichment and the conservative

design/analysis values for these parameters
assumed for criticality.
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More Heat

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U®* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to result ina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
1S Sample Bottle confinement or leakage will not
result in any appreciable accumulation of U

material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Product Liquid LOSS OF DIAMETER Based on qualitative assessment, there is margin
Sampling SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
Piping (largest DESIGN Keff=1.0 @ 6 wt % conditions of pipe diameter, amount of U= and
pipe ID in the ATTRIBUTE ) enrichment and the conservative design/analysis
system) values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U* and enrichment.

Cormrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to resultina
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
piping system confinement or leakage will not result
in any appreciable accumulation of U material
because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in & potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
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Product Liquid LOSS OF PHYSICAL Based on qualitative assessment, there Is margin
Sampling SAFE-BY- ARRANGEMENT between the normal operating conditions and the
Piping DESIGN conservative design/analysis conditions assumed for
Arrangement ATTRIBUTE criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to resultin a
corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
piping system confinement or [eakage will not result
in any appreciable accumulation of U™ material
because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does
not result in a potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
Is not adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to
ensure the critical design attribute of physical
arrangement s not adversely impacted.

External Events

Components shall be protected from construction

(Construction | on-Site to ensure the critical design attribute of
on Site) physical arrangement is not adversely impacted.
External Events | Components shall be protected from extemnal
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
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Extemnal Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from tornado events
(Tormado) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from local intense
(Local Intense | precipitation events to ensure the critical design
Precipitation) | attribute of physical arrangement is not adversely
impacted.
Extemnal Events | Components shall be protected from external fire
(External Fire) | events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
Externa! Events | Components shall be protected from extemal
(Snow/Ice) ice/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted.
Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
Vacuum LOSS OF DIAMETER Based on qualitative assessment, there Is margin
Cleaner SAFE-BY- 24.4 cm (ID) between the parameter value at normal operating
DESIGN Keff = 1.0 @ 6 wt % conditions of Vacuum Cleaner diameter and the
ATTRIBUTE ) conservative design/analysis value for this
parameter assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter value.

More Pressure

Based on qualitative assessment, It Is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter value.
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Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion for a process deviation to result in a
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
walll erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | Vacuum Cleaner confinement or leakage will not
Leakage result in any appreciable accumulation of U™, As a
result, loss of confinement does not resultin a
potential for criticality and therefore its consequence
is low.

Fire Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance | Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Impact/Drop Components shall be protected from Impact/Drop to

ensure the critical design attribute of diameter is not
adversely impacted.

Extermnal Events

Components shall be protected from Construction

(Construction | on Site to ensure the critica! design attribute of
on Site) diameter is not adversely impacted.
External Events | Components shall be protected from Failure of
(Failure of Above-Ground Liquid Tanks to ensure the critical
Above-Ground | design attribute of diameter is not adversely
Liquid Tanks) impacted.
Extemal Events | Components shall be protected from Hurricane
(Hurricane) events to ensure the critical design attribute of

diameter is not adversely impacted.

External Events

Components shall be protected from Seismic events

(Seismic) to ensure the critical design attribute of diameter is
not adversely impacted.
External Events | Components shall be protected from Tornado events
(Tomado) to ensure the critical design attribute of diameter is

not adversely impacted.

Extemnal Events
(Local Intense

Components shall be protected from Local Intense
Precipitation events to ensure the critical design

Precipitation) | attribute of diameter is not adversely impacted.
External Events | Components shall be protected from Snow/ice
{Snow/lce) events to ensure the critical design attribute of

diameter is not adversely impacted.
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Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
Mobile UF¢ Rig LOSS OF PHYSICAL Based on qualitative assessment, there is margin
SAFE-BY- ARRANGEMENT between the normal operating conditions and the
DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a more pressure
condition that would adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely
for a process deviation to result in a
corrosion/erosion condition that would affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U®® and enrichment.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of
Mobile UFg Rig confinement or leakage will not
result in any appreciable accumulation of U
material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure
the critical design attribute of physical arrangement
Is not adversely impacted.

Maintenance

Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to
ensure the critical design attribute of physical
arrangement is not adversely impacted.

External Events
(Construction
on Site)

Components shall be protected from construction
on-Site to ensure the critical design attribute of
physical arrangement is not adversely impacted.
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External Events | Components shall be protected from extemnal
(Failure of flooding (Failure of Above-Ground Liquid Storage
Above-Ground | Tanks) to ensure the critical design attribute of
Liquid Storage | physical arrangement is not adversely impacted.
Tanks)
External Events | Components shall be protected from hurricane
(Hurricane) events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from seismic events
(Seismic) to ensure the critical design attribute of physical
- arrangement is not adversely impacted.
External Events | Components shall be protected from tomado events
(Tomado) to ensure the critical design attribute of physical
arrangement is not adversely impacted.
External Events | Components shall be protected from loca! intense
(Local Intense | precipitation events to ensure the critical design
Precipitation) attribute of physical arrangement is not adversely
impacted.
External Events | Components shall be protected from external fire
(External Fire) | events to ensure the critical design attribute of
physical arrangement is not adversely impacted.
External Events | Components shall be protected from external
(Snow/ice) ice/snow events to ensure the critical design
attribute of physical arrangement is not adversely
impacted.
Double Contingency Principle s satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment Is also controlled such that no single
credible failure could result in loss of enrichment
control.
1S Sample LOSS OF DIAMETER Based on qualitative assessment, there is margin
Bottle SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
DESIGN Keff=1.0 @ 6 Wt % conditions of pipe diameter, amount of U*> and
ATTRIBUTE o enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely

for a process deviation to result in a more heat
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U and enrichment.
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More Pressure | Based on qualitative assessment, it Is highly unlikely
for a process deviation to result in a more pressure
condition that would cause an approach to the
critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U™® and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely

Erosion for a process deviation to resultin a
corrosion/erosion condition that would cause an
approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete
wall erosion would not exceed the critical safe

diameter.
Loss of Based on qualitative assessment, postulated loss of
Confinement or | 1S Sample Bottle confinement or leakage will not
Leakage result in any appreciable accumulation of U

material because of physical limitations of the
process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure
the critical design attribute of diameter is not
adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the critical
design attribute of diameter.

Double Contingency Principle is satisfied as follows.
The geometry is criticality safe and no single
credible event or failure has been identified whereby
the geometry could become unsafe. The
enrichment is also controlled such that no single
credible failure could result in loss of enrichment
control.
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.

Column D:
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Table 1 Notes:

1. The system is considered classified. As such, specific information regarding design of components
has been intentionally excluded to protect the classified nature of the information.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Table 1 Notes:

1. The system is considered classified. As such, specific information regarding design of components
has been intentionally excluded to protect the classified nature of the information.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D; This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additiona! guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Table 1 Notes:

1. The system is considered classified. As such, specific information regarding design of components
has been intentionally excluded to protect the classified nature of the information.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B; This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design margin. Additional guidewords are addressed as .
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Waste LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Container SAFE-BY- ARRANGEMENT the normmal operating conditions and the conservative
Transport DESIGN design/analysis conditions assumed for criticality.

Device ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical arrangement
is not adversely impacted.

Extemal Components shall be protected from construction on-Site
Events to ensure the critical design attribute of physical
(Construction | arrangement is not adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) Is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
{Seismic) Is not adversely impacted.
Extemal Components shall be protected from tomado events to
Events ensure the critical design attribute of physical arangement
(Tornado) is not adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute
Intense of physical arrangement is not adversely impacted.

Precipitation)

External Components shall be protected from extemnal fire events to
Events ensure the critical design attribute of physical arrangement

(External Fire) | Is not adversely impacted.

External Components shall be protected from exteal ice/snow
Events events to ensure the critical design attribute of physical
(Snow/lce) arrangement is not adversely impacted.
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Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Waste LOSS OF VOLUME Based on qualitative assessment, there is margin between
Container SAFE-BY- 24 liters the parameter value at normal operating conditions of

DESIGN Keff= 1.0 @ 6 wt % Waste Container volume and the conservative
ATTRIBUTE : design/analysis value for this parameter assumed for
criticality.,

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume,

Loss of Based on qualitative assessment, postulated loss of
Confinement or | Waste Container confinement or leakage will not result in

Leakage any appreciable accumulation of U™ material. Asa
result, loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Waste LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Container SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative
Storage Array DESIGN design/analysis conditions assumned for criticality.
ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values.

Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.
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Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical arrangement
Is not adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the critical design attribute of physical
(Construction | arrangement is not adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from huricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) is not adversely impacted.
External Components shall be protected from tomado events to
Events ensure the critical design attribute of physical arrangement
(Tornado) is not adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute
Intense of physical arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement
(External Fire) | is not adversely impacted.
External Components shall be protected from extemal ice/snow
Events events to ensure the critical design attribute of physical
. (Snow/lce) arrangement s not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment s also controlled such
that no single credible failure could result in loss of
enrichment control.
Degreaser LOSS OF VOLUME Based on qualitative assessment, there is margin between
Water SAFE-BY- 24 liters the parameter values at normal operating conditions of
Centrifuge DESIGN Keffi=1.0 @ 6 wt% Degreaser Water Centrifuge volume, amount ot U™ and
ATTRIBUTE ’ enrichment and the conservative design/analysis values

for these parameters assumed for criticality.
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More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

More Pressure | Based on qualitative assessment, it is highly unfikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U?® and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Degreaser Water Centrifuge shall be protected from loss
Confinement or | of confinement or leakage with a curbed area to ensure
Leakage subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

Extemal Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
(Construction { adversely impacted.

on Site)

Extemal Components shall be protected from extemal flooding

Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure

of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.

Storage Tanks)

External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not

(Hurricane) adversely impacted.

External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
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Extemal Components shall be protected from torado events to
Events ensure the criticality design attribute of volume is not
(Tornado) adversely impacted.
External Components shall be protected from local intense
Events (Local [ precipitation events to ensure the criticality design attribute
Intense of volume is not adversely impacted.
Precipitation})
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow -
Events events to ensure the criticality design attribute of volume is
(Snow/lce) not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichmentis also controlled such
that no single credible failure could result in loss of
N enrichment control.
Degreaser * LOSS OF VOLUME Based on qualitative assessment, there is margin between
Water Tank SAFE-BY- 24 liters the parameter values at normal operating conditions of
Unloading DESIGN Keff= 1.0 @ 6 wt% Degreaser Water Unloading Pump volume, amount of U%*
Pump ATTRIBUTE o and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality assoclated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Degreaser Water Tank Unloading Pump shall be protected
Confinement or | from loss of confinement or leakage with a curbed area to
Leakage ensure subcriticality.
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Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.
on Site)
Extemnal Components shall be protected from external fiooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely
Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
Extemnat Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume is not
(Tomado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume Is not adversely impacted.

Precipitation) .

External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not

(External Fire) | adversely impacted.

External Components shall be protected from external ice/snow

Events events to ensure the criticality design attribute of volume is

(Snow/ice) not adversely impacted.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Degreaser LOSS OF VOLUME Based on qualitative assessment, there is margin between

Water Transfer SAFE-BY- 24 liters the parameter values at normal operating conditions of

Pump DESIGN Keff = 1.0 @ 6 wt % Degreaser Water Transfer Pump volume, amount of U™S
ATTRIBUTE ’ and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U* and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critica! safe volume,
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.

Loss of Degreaser Water Transfer Pump shall be protected from

Confinement or | loss of confinement or leakage with a curbed area to
Leakage ensure subcriticality.
Fire Components shall be protected from fire to ensure the

critical design attribute of volume is not adversely
Impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume Is not
adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of volume is not
{Construction | adversely impacted.
on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
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Extemal Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of volume is not
(Tomado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is
{Snow/Ice) not adversely Impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Degreaser LOSS OF VOLUME Based on qualitative assessment, there is margin between
Water SAFE-BY- 24 liters the parameter values at normal operating conditions of
Centrifuge Feed DESIGN Keff= 1.0 @ 6 Wt % Degreaser Water Centrifuge Feed Pump volume, amount
Pump ATTRIBUTE ) of U and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U* and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
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Loss of Degreaser Water Centrifuge Feed Pump shall be
Confinement or | protected from loss of confinement or leakage with a
Leakage curbed area to ensure subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop | Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely
Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely Impacted.
External Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume Is not
{Tomado) adversely impacted.
External Components shall be protected from local intense
- Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume s not adversely impacted.

Precipitation)

External Components shall be protected from extemal fire events to

Events ensure the criticality design attribute of volume is not

(External Fire) | adversely impacted.
External Components shall be protected from extemal ice/snow
Events events to ensure the criticality design attribute of volume is
(Snow/ice) not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

NEF ISA Summary




Table 3.7-14 Liquid Effluent Collection and 'i'reatment System
Page 10 of 30

- [ © Criticality Assessment of Passive Safe-By-Design Components ;.- w0 ii T

-| .Review of Up--

< Component . iCritical Design

+ Description < | Seauenceld - atibute - | . -Notes/Comments - ° . ..
Sy S [ = SRR SR S

SEEEPLR PR o R T i~ HAZOP e A

ST | Guidewords) | .. Tl

Degreaser LOSS OF DIAMETER Based on qualitative assessment, there is margin between

Water Piping SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of
(largest pipe ID DESIGN Keff=1.0 @ 6 Wt % pipe diameter, amount of U and enrichment and the

In subsystem) ATTRIBUTE : conservative design/analysis values for these parameters

assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely fora
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*** and enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of Piping system shall be protected from loss of confinement
.Confinement or | or leakage with a confinement area to ensure
Leakage subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely Impact the critical design attribute of
diameter.

Impact/Drop | Components shall be protected from impact/drop to
ensure the criticality design attribute of diameter is not
adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of diameter Is not
(Construction | adversely impacted.
on Site)
Extemnal Components shall be protected from extemnal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of diameter is not adversely
Ground Liquid | impacted.
Storage Tanks)
Extemal Components shall be protected from hurricane events to
Events ensure the criticality design attribute of diameter is not

(Hurricane) adversely impacted.
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Extemal Components shall be protected from seismic events to
Events ensure the criticality design attribute of diameter is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of diameter is not
(Tormado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of diameter is not adversely impacted.
Precipitation)
External Components shall be protected from extemal fire events to
Events ensure the criticality design attribute of diameter is not
(External Fire) | adversely impacted.
External Components shall be protected from extemnal ice/snow
Events events to ensure the criticality design attribute of diameter
(Snowf/ice) is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry s criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Degreaser LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between
Water Piping SAFE-BY- ARRANGEMENT the nomal operating conditions and the conservative
Arrangement DESIGN design/analysis conditions assumed for criticality.

ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™ and enrichment.
More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U®® and enrichment.
Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.
Loss of Piping system shall be protected from loss of confinement
Confinement or | or leakage with a confinement area to ensure
Leakage subcriticality.
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Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical arrangement
is not adversely impacted.

External Components shall be protected from construction on-Site

Events to ensure the critical design attribute of physical
(Construction | amrangement is not adversely impacted.

on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure

of Above- the critica! design attribute of physical arrangement is not

Ground Liquid | adversely impacted.
Storage Tanks)

External Components shall be protected from hurricane events to

Events ensure the critical design attribute of physical arrangement

(Hurricane) Is not adversely impacted.

External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) is not adversely impacted.
Extemal Components shall be protected from tomado events to
Events ensure the critical design attribute of physical arrangement
(Tornado) is not adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute
Intense of physical arrangement is not adversely impacted.

Precipitation)

External Components shall be protected from extemal fire events to

Events ensure the critical design attribute of physical arrangement

{External Fire) | is not adversely impacted.
External Components shall be protected from extemal ice/snow
Events events to ensure the critical design attribute of physical
(Snow/lce) arrangement is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Spent Citric LOSS OF DIAMETER Based on qualitative assessment, there is margin between
Acld Piping SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of
(largest pipe 1D DESIGN Keff = 1.0 @ 6 wt % pipe diameter, amount of U?* and enrichment and the
In subsystem) ATTRIBUTE ’ ° conservative design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U** and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of Piping system shall be protected from loss of confinement

Confinement or | or leakage with a confinement area to ensure

Leakage subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance [ Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter,

Impact/Drop | Components shal! be protected from impact/drop to
ensure the criticality design attribute of diameter is not
adversely impacted.

Extemal Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of diameter is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from extemnal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of diameter Is not adversely
Ground Liquid | impacted.
Storage Tanks)
Extemnal Components shall be protected from hurricane events to
Events ensure the criticality design attribute of diameter is not
(Hurricane) adversely impacted.
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External Components shall be protected from seismic events to
Events ensure the criticality design attribute of diameter is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of diameter is not
(Tornado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of diameter is not adversely impacted.
Precipitation)
External Components shall be protected from extemal fire events to
Events ensure the criticality design attribute of diameter is not
{External Fire) | adversely impacted.
External Components shall be protected from extemal ice/snow
Events events to ensure the criticality design attribute of diameter
(Snow/ice) is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Spent Citric LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Acid Piping SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative
Arrangement DESIGN design/analysis conditions assumed for criticality.
’ ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U=® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
- Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.
Loss of Piping system shall be protected from loss of confinement
Confinement or | or leakage with a confinement area to ensure
Leakage subcriticality.
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Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical arrangement
is not adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the critical design attribute of physical
(Construction | arrangement is not adversely impacted.
on Site)
External Components shall be protected from extemal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
Extemnal Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) is not adversely impacted.
External Components shall be protected from tomado events to
Events ensure the critical design attribute of physical arrangement
(Tomado) is not adversely impacted.
External Components shall be protected from loca! intense
Events (Loca!l | precipitation events to ensure the critical design attribute
Intense of physical arrangement is not adversely impacted.

Precipitation)

External Components shall be protected from external fire events to
Events - | ensure the critical design attribute of physical arrangement

(External Fire) | Is not adversely impacted.

External Components shall be protected from external ice/snow
Events events to ensure the critical design attribute of physical
-(Snowl/lce) arrangement is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Spent Citric LOSS OF VOLUME Based on qualitative assessment, there is margin between
Acid Transfer SAFE-BY- 24. liters the parameter values at normal operating conditions of
Pump DESIGN Keff=1.0 @ 6wt % Spent Citric Acid Transfer Pump volume, amount of U?*
ATTRIBUTE ) and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Spent Citric Acid Transfer Pump shall be protected from
Confinement or | loss of confinement or leakage with a confinement area to
Leakage ensure subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume Is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop | Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

External Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.

on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
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External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of volume is not
(Tormado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume is not adversely impacted.
Precipitation)
Extemal Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is
(Snow/Ice) not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been Identified whereby the geometry could
become unsafe. The enrichmentis also controlled such
that no single credible failure could result in loss of
enrichment control.
Spent Citric LOSS OF VOLUME Based on qualitative assessment, there is margin between
Acid Unloading SAFE-BY- 24 liters the parameter values at nomal operating conditions of
Pump DESIGN Keff= 1.0 @ 6 wt % Spent Citric Acid Unloading Pump volume, amount of U%®
ATTRIBUTE o ° and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U?® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of UZ® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
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Loss of Spent Citric Acid Unloading Pump shall be protected from
Confinement or | loss of confinement or leakage with a confinement area to
Leakage ensure subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume Is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from extemal flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely
Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not

(Hurricane) adversely impacted.

Extern8l Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not

(Seismic) adversely impacted.

Extemal Components shal! be protected from tornado events to
Events ensure the criticality design attribute of volume is not

(Tornado) adversely impacted. .

External Components shall be protected from focal intense

Events (Local | precipitation events to ensure the criticality design attribute

Intense of volume is not adversely impacted.

Precipitation)

External Components shall be protected from extemal fire events to
Events ensure the criticality design attribute of volume is not

(External Fire) | adversely impacted.

Extemal Components shall be protected from external Ice/snow

Events events to ensure the criticality design attribute of volume is

(Snow/lIce) not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Laboratory LOSS OF VOLUME Based on qualitative assessment, there is margin between
Waste Pump SAFE-BY- 24 liters the parameter values at normal operating condmons of
DESIGN Keff= 1.0 @ 6 wt % Laboratory Waste Pump volume, amount of U and
ATTRIBUTE ’ enrichment and the conservative design/analysis values
for these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with desngn and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U?* and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Laboratory Waste Pump shall be protected from loss of
Confinement or | confinement or leakage with a confinement area to ensure
Leakage subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume Is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

Extemnal Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
{Construction | adversely impacted.

on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
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Extenal Components shall be protected from seismic events to

Events ensure the criticality design attribute of volume is not

(Seismic) adversely impacted.

External Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume is not
(Tomado) adversely impacted.

External Components shall be protected from local intense

Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume is not adversely impacted.

Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume Is not

(External Fire) | adversely impacted.

External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is
{Snowl/lce) not adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could resuit in loss of
enrichment control.
Miscellaneous LOSS OF VOLUME Based on qualitative assessment, there is margin between
Effluent SAFE-BY- 24 liters the parameter values at normal operating conditions of
Transfer Pump DESIGN Keff= 1.0 @ 6 Wt % Miscellaneous Effluent Transfer Pump volume, amount of
ATTRIBUTE o U and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

More Heat Based on qualitative assessment, It is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
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Lossof . | Miscellaneous Effluent Transfer Pump shall be protected
Confinement or | from loss of confinement or leakage with a confinement
Leakage area to ensure subcriticality.
Fire Components shall be protected from fire to ensure the

critical design attribute of volume is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

External Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
{Construction | adversely impacted.

on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.

Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not

(Hurricane) adversely impacted.

External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
External Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume Is not
(Tomado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume Is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not
(Extemal Fire) | adversely impacted.
External Components shall be protected from extemna! ice/snow
Events events to ensure the criticality design attribute of volume is
(Snow/lce) not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Miscellaneous LOSS OF DIAMETER Based on qualitative assessment, there is margin between
Effluent Piping SAFE-BY- 24.4cm (ID) the parameter values at normal operating conditions of
(largest pipe ID DESIGN Keff= 1.0 @ 6 Wt % pipe diameter, amount of U and enrichment and the

in system)) ATTRIBUTE ' conservative design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosfon process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of Piping system shall be protected from loss of confinement

Confinement or |+or leakage with a confinement area to ensure

Leakage subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of diameter Is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Impact/Drop | Components shall be protected from impact/drop to
ensure the criticality design attribute of diameter is not
adversely impacted.

Extemal Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of diameter is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of diameter is not adversely
Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of diameter is not
{Hurricane) adversely impacted.
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External Components shall be protected from seismic events to
Events ensure the criticality design attribute of diameter s not
{Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of diameter Is not
{Tomado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of diameter is not adversely impacted.
Precipitation) -
External Components shall be protected from extemal fire events to
Events ensure the criticality design attribute of diameter is not
(External Fire) | adversely impacted.
External Components shall be protected from extemal ice/snow
Events events to ensure the criticality design attribute of diameter
(Snow/Ice) is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
Miscellaneous LOSS OF PHYSICAL Based on qualitative assessment, there is margin between
Etfluent Piping SAFE-BY- ARRANGEMENT the normmal operating conditions and the conservative
Arrangement DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE .
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U*® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a

| process deviation to result in a more pressure condition

that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U?® and enrichment. -

Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for physical arrangement.
Loss of Piping system shall be protected from loss of confinement
Confinement or | or leakage with a confinement area to ensure
Leakage subcriticality.
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Fire Components shall be protected from fire to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to
ensure the critical design attribute of physical arrangement
is not adversely impacted.

External Components shall be protected from construction on-Site
Events to ensure the critical design attribute of physical
(Construction | arrangement is not adversely impacted.
on Site)
External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not
Ground Liquid | adversely impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement
(Hurricane) Is not adversely impacted.
External Components shall be protected from seismic events to
Events ensure the critical design attribute of physical arrangement
(Seismic) Is not adversely impacted.
Extemal Components shall be protected from tornado events to
Events ensure the critical design attribute of physical arrangement
(Tornado) is not adversely impacted.
Extemal Components shall be protected from local intense
Events (Local | precipitation events to ensure the critical design attribute
Intense of physical arrangement is not adversely impacted.

Precipitation)

Extemal Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement

(Extemal Fire) | is not adversely impacted.

External Components shall be protected from external ice/snow

Events events to ensure the critical design attribute of physical

(Snow/ice) arrangement is not adversely impacted.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

NEF ISA Summary




Table 3.7-14 'Liquid Effluent Collection and Treatment System

Page 25 of 30

COmponent o

Crltlcality Assessment of Passlve Safe-By-Deslgn Components

-, Critical Design - -

‘ IRevlew of Up-

process deviation to result in 2 more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with desxgn and maximum operating parameter
values for amount of U and enrichment.

‘ Descrlptlon -;ﬁeq“‘:‘Qﬁ.'.pi .. Attribute : NP’@(F;"‘_W"?#Z L
(A) : Lo ) I () ' (Appllcable - (B)
: Guldewords)
Precipitation LOSS OF VOLUME Based on qualitative assessment, there is margin between
Treatment Tank SAFE-BY- 24 liters the parameter values at normal operating conditions of
Filter Press DESIGN Keff=1.0 @ 6 Wt % Precipitation Treatment Tank Filter Press Feed Pump
Feed Pump ATTRIBUTE o volume, amount of U™® and enrichment and the
conservative design/analysis values for these parameters
assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critica! safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™ and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Precipitation Treatment Tank Filter Press Feed Pump shall
Confinement or | be protected from loss of confinement or leakage with a
Leakage confinement area to ensure subcriticality.

Fire Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume. -

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

Extemnal Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.

on Site)

External Components shall be protected from externa! flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely
Ground Liquid | impacted.

Storage Tanks)
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Extemnal Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely impacted.
External Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume is not
(Tornado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of volume is not
(External Fire) | adversely impacted. !
External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is
(Snow/lce) not adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Precipitation LOSS OF VOLUME Based on qualitative assessment, there is margin between
Treatment Tank SAFE-BY- 24 liters the parameter values at normal operating conditions of
Transfer Pump DESIGN Keli=1.0 @ 6w % Precipitation Treatment Tank Transfer Pump volume,

ATTRIBUTE - ° amount of U™ and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a
.| process deviation to result in a more heat condition that
would cause an approach 1o the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U®* and enrichment.
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Corrosion/ Based on qualitative assessment, it is highly unlikely fora
Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume.
Materials are cormrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.
Loss of Precipitation Treatment Tank Transfer Pump shall be
Confinement or | protected from loss of confinement or leakage with a
Leakage confinement area to ensure subcriticality.
Fire Components shall be protected from fire to ensure the

critical design attribute of volume is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of volume is not
adversely impacted.

Extemal Components shall be protected from construction on-Site

Events to ensure the criticality design attribute of volume is not
(Construction | adversely impacted.

on Site)

External Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of volume is not adversely

Ground Liquid | impacted.

Storage Tanks)
Extemnal Components shall be protected from hurricane events to
Events ensure the criticality design attribute of volume is not

(Hurricane) adversely iImpacted.

Extemal Components shall be protected from seismic events to
Events ensure the criticality design attribute of volume is not
(Seismic) adversely Impacted.
External Components shall be protected from tomado events to
Events ensure the criticality design attribute of volume is not
(Tornado) adversely impacted.
External Components shall be protected from local intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of volume is hot adversely impacted.
Precipitation)
Extemal Components shall be protected from external fire events to
Events ensure the Criticality Design is not adversely impacted.
(Extemnal Fire)
External Components shall be protected from extemal ice/snow
Events events to ensure the criticality design attribute of volume is
(Snow/lce) not adversely impacted.
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Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

Curbed Area, LOSS OF Shape-Slab Based on qualitative assessment, there is margin between
Liquid Effluent SAFE-BY- 11.5¢cm the parameter values at normal operatmg conditions of the
Collect and DESIGN Keff=1.0 @ 6 Wt % curb area shape, amount of U and enrichment and the
Treatment ATTRIBUTE ) conservative design/analysis values for these parameters

Room (Ref. 11, Table 2) assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe shape
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it Is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe shape.

Loss of Based on qualitative assessment, postulated loss of the

Confinement or | curbed area confinement or leakage will not resutt in any

Leakage appreciable accumulation of U™ material because of the

robust construction of the curbed area.
Fire Components shall be protected from fire to ensure the

critical design attribute of shape is not adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
shape.

Impact/Drop Components shall be protected from impact/drop to
ensure the criticality design attribute of shape is not
adversely impacted.

Extemal Components shall be protected from construction on-Site
Events to ensure the criticality design attribute of shape is not
(Construction | adversely impacted.
on Site)
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Extemal Components shall be protected from external flooding
Events (Failure | (Failure of Above-Ground Liquid Storage Tanks) to ensure
of Above- the criticality design attribute of shape is not adversely
Ground Liquid | impacted.
Storage Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of shape is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to
Events ensure the criticality design attribute of shape is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to
Events ensure the criticality design attribute of shape is not
(Tornado) adversely impacted.
External Components shall be protected from loca! intense
Events (Local | precipitation events to ensure the criticality design attribute
Intense of shape is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of shape is
(Snow/lce) not adversely impacted.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Column Descriptions:

Column A: This column provides a brief description of each component.

Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D:

This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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12 Liter LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Container SAFE-BY- ARRANGEMENT normal operating conditions and the conservative design/analysis
Storage Array DESIGN conditions assumed for criticality.
ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physica!
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely

impacted.
External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from extemal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical design
(Failure of attribute of physical arrangement is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
. Events the critica! design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critica! design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
(Tomado) adversely impacted.
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement Is not adversely impacted.
Precipitation)
External Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement is not

{External Fire) | adversely impacted.
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External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/ice) adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control,
12 Liter LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Canister SAFE-BY- 24 liters parameter value at normal operating conditions of 12 Liter
DESIGN Keff= 1.0 @ 6 wt % Canister volume and the conservative design/analysis value for
ATTRIBUTE ' this parameter assumed for criticality.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critica! safe volume.
Loss of Based on qualitative assessment, postulated loss of 12 Liter
Confinement | Canister confinement or leakage will not result in any appreciable
orLeakage | accumutation of U material. As a result, loss of confinement
does not result in a potential for criticality and therefore its
consequence is low

Fire Components shall be protected from fire to ensure the critical
design attribute of volume is not adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of volume.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

12 Liter LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Container SAFE-BY- ARRANGEMENT normal operating conditions and the conservative design/analysis
Transport DESIGN conditions assumed for criticality.

Device ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does

not adversely impact the critical design attribute of physical
arrangement.

NEF ISA Summary



Table 3.7-15 Solid Waste Collection System
Page 3 of 4

. Criticality Assessment of Passive Safe-By-Design Components - *

‘Reviewof ' "
SR | sUpSet
c Cooob s e s ot | Conditlons to [ Lt R o S
- Component .} ' - :: . | - CriticalDeslgn...]. Change | : T MataelOemmente | T
"Description |- Se_‘:l_“e,"c_‘_’_ 1D |- - Attribute " ;| Geometry..* | . , Notele:mments Gl
@ [ T® s e | (applicable 8
R : SR - = . HAZOP . . S
R : ’ qudewords)j
IRSNEE (2) IR IR S IR B
Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely
impacted.
External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical design
(Failure of attribute of physical arrangement is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
Extemnal Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement is not
(Tornado) adversely impacted.
External Components shall be protected from loca! intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
{Snow/Ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been Identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
-failure could result in loss of enrichment control.
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

This column provides any notes, comments and concluding statements.

Column D:

Column E:
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Fomblin Ol LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Storage Array SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely
impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from extemnal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
. Tanks)
Externa! Components shall be protected from hurricane events to ensure
Events the critica! design attribute of physical arrangement is not

(Hurricane) adversely impacted.

External Components shall be protected from seismic events to ensure
Events the critica! design attribute of physical arrangement is not

(Seismic) adversely impacted.

Extemal Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not

(Tomado) adversely impacted.

Extemal Components shall be protected from local intense precipitation

Events (Local | events to ensure the critical design attribute of physical

Intense amangement is not adversely impacted.

Precipitation)

External Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement is not

adversely impacted.
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Extemal Components shall be protected from extemal ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/ice) adversely impacted.
Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
Product Pump LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Storage Array SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement Is not adversely
impacted.

Extemal Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
{Construction | adversely impacted.
on Site)
External - Components shall be protected from extemnal flooding (Failure of
Events - Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
Extemal Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
{Seismic) adversely impacted.
Extemnal Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
(Tomado) adversely impacted.
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External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could resultin loss of enrichment control.
Oil Drip Tray LOSS OF VOLUME Based on qualitative assessment, there is margin between the
SAFE-BY- 24 liters parameter value at normal operating conditions of Oil Drip Tray
DESIGN Keff= 1.0 @ 6 wt % volume and the conservative design/analysis value for this
ATTRIBUTE - ° parameter assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in 2 more heat condition that would
cause an approach to the critical safe volume and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter value.

More Based on qualitative assessment, it is highly unfikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume,

Loss of Based on qualitative assessment, postulated loss of Oil Drip

Confinement | Tray confinement or leakage will not result in any appreciable

or Leakage accumulation of U™ material. As a result, loss of confinement
does not result in a potential for criticality and therefore its
consequence Is low. :

Fire Components shall be protected from fire to ensure the critical
design attribute of volume Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does

not adversely iImpact the critical design attribute of volume.
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Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

6 Liter Residue
Container

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Keff=10@ 6 W%

Based on qualitative assessment, there is margin between the
parameter value at normal operating conditions of 6 Liter
Residue Container volume and the conservative design/analysis
value for this parameter assumed for criticality.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.

Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of 6 Liter
Residue Container confinement or leakage will not result in any
appreciable accumutation of U material. As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of volume Is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of volume.

Double Contingency Principle Is satisfied as follows. The
geometry Is criticality safe and no single credible event or failure
has been Identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

6 Liter Residue
Container
Storage Array

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there Is margin between the
normal operating conditions and the conservative
design/analysis conditions assumed for criticality.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire

Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely
impacted.
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Extemal Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from extemal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from torado events to ensure
Events the critical design attribute of physical arrangement is not
(Tornado) adversely impacted.
Extemal Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
Extemal Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement s not
(Extemal Fire) | adversely impacted.
External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in foss of enrichment control.
Flexible Hoses LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Storage Array SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Cormrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.
Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.
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Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely
impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not

(Hurricane) adversely impacted.

External Components shall be protected from seismic events to ensure

Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.

External Components shall be protected from tomado events to ensure

Events the critical design attribute of physical arrangement is not
(Tomado) adversely impacted.

Extemal Components shall be protected from local intense precipitation

Events (Local | events to ensure the critical design attribute of physical

Intense arrangement is not adversely impacted.

Precipitation)

External Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement is not
(Extemal Fire) | adversely impacted.
External Components shall be protected from extemal ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/lce) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could resutt in loss of enrichment control.
Citric Acid LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Holding Tank SAFE-BY- 11.5¢cm parameter values at normal operating conditions of Citric Acid
(Decon System DESIGN Keff=1.0 @ 6 Wt % Holding Tank (Decontamination System for Flexibles) shape,
for Flexibles) ATTRIBUTE ) amount of U™ and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.
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More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe shape and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount of
U?* and enrichment.
More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U®® and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe shape. Materials
are corrosion/erosion resistant.
Loss of Citric Acid Holding Tank (Decontamination System for Flexibles)
Confinement | shall be protected from loss of confinement or leakage with a
or Leakage confinement area (Flexible Hose Decontamination Cabinet) to
ensure the critical design.
Fire Components shall be protected from fire to ensure the critical
design attribute of shape is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of shape.
Impact/Drop | Components shall be protected from impact/drop to ensure the
criticality design attribute of shape is not adversely impacted.
Extemal Components shall be protected from construction on-Site to
Events ensure the criticality design attribute of shape is not adversely
(Construction | impacted.
on Site)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the criticality
(Failure of design attribute of shape is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
- Extemnal Components shall be protected from hurricane events to ensure
Events the criticality design attribute of shape Is not adversely impacted.
(Hurricane)
Extemal Components shall be protected from seismic events to ensure
Events the criticality design attribute of shape is not adversely impacted.
. {Seismic)
External Components shall be protected from tornado events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Tornado)
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External Components shall be protected from local intense precipitation
Events (Local | events to ensure the criticality design attribute of shape is not
Intense adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not adversely
(External Fire) | impacted.
External Components shall be protected from extemal ice/snow events to
Events ensure the criticality design attribute of shape is not adversely

(Snow/Ice) impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

Vacuum Cleaner LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the

SAFE-BY- 24.4 cm (ID) parameter value at normal operating conditions of Vacuum
DESIGN Keff=1.0 @ 6wt % Cleaner diameter and the conservative design/analysis value for
ATTRIBUTE ) this parameter assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter value.

More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critica! safe diameter. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe diameter.

Loss of Based on qualitative assessment, postulated loss of Vacuum
Confinement | Cleaner confinement or leakage will not result in any appreciable
or Leakage accumulation of U™5, As a result, loss of confinement does not

result in a potential for criticality and therefore its consequence is
low.
Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of diameter,
Impact/Drop | Components shall be protected from Impact/Drop to ensure the

critical design attribute of diameter is not adversely impacted.
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External Components shall be protected from Construction on Site to
Events ensure the critical design attribute of diameter is not adversely
(Construction | impacted.
on Site)
External Components shall be protected from Failure of Above-Ground
Events Liquid Tanks to ensure the critical design attribute of diameter is
(Failure of not adversely impacted.
Above-Ground
Liquid Tanks)
External Components shall be protected from Hurricane events to ensure
Events the critical design attribute of diameter is not adversely
(Hurricane) | impacted.
External Components shall be protected from Seismic events to ensure
Events the critical design attribute of diameter is not adversely
(Seismic) | impacted.
External Components shall be protected from Tornado events to ensure
Events the critical design attribute of diameter is not adversely
(Tomado) impacted.
Extemnal Components shall be protected from Local Intense Precipitation
Events events to ensure the critical design attribute of diameter is not
(Local adversely impacted.
Intense
Precipitation)
External Components shall be protected from Snow/Ice events to ensure
Events the critical design attribute of diameter is not adversely
(Snow/ice) | impacted.
Double Contingency Principle is satisfied as follows. The
| geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
Sample Bottle LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Wash Drip Tray SAFE-BY- 11.5¢cm parameter values at nommal operating conditions of Sample
DESIGN Keff= 1.0 @ 6 wt % Bottle Wash Drip Tray shape, amount of U* and enrichment
ATTRIBUTE o ¢ and the conservative design/analysis values for these
parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in @ more heat condition that would
cause an approach to the critical safe shape and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount of
U and enrichment.
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More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe shape. Materials
are corrosion/erosion resistant.
Loss of Sample Bottle Wash Drip Tray shall be protected from loss of
Confinement | confinement or leakage with a confinement area (Sample Bottle
or Leakage Decontamination Cabinet) to ensure subcriticality.
Fire Components shall be protected from fire to ensure the critical

design attribute of shape is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of shape.

(Extermnal Fire)

Impact/Drop | Components shall be protected from impact/drop to ensure the
criticality design attribute of shape is not adversely impacted.
External Components shall be protected from construction on-Site to
Events ensure the criticality design attribute of shape is not adversely
(Construction | impacted.
on Site)
Extemal Components shall be protected from extemnal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the criticality
(Failure of design attribute of shape is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Hurricane)
External Components shall be protected from seismic events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Seismic)
External Components shall be protected from tomado events to ensure
Events the criticality design attribute of shape is not adversely impacted.
{Tomado)
External Components shall be protected from local intense precipitation
Events {Local | events to ensure the criticality design attribute of shape is not
Intense adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not adversely

impacted.
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Extemal
Events
{Snow/lce)

Components shall be protected from external ice/snow events to
ensure the criticality design attribute of shape is not adversely
impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

Fomblin Qil 6
Liter Container

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Keff=1.0@ 6 Wt %

Based on qualitative assessment, there is margin between the
parameter value at normal operating conditions of 6 Liter
Residue Container volume and the conservative desigr/analysis
value for this parameter assumed for criticality.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.

Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of 6 Liter
Residue Container confinement or leakage will not result in any
appreciable accumulation of U material. As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of volume is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of volume.

Double Contingency Principle Is satisfied as follows. The
geometry s criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment Is also controlled such that no single credible
failure could result in loss of enrichment control.

Product Pump
Transport Device

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there is margin between the
normal operating conditions and the conservative
design/analysis conditions assumed for criticality.

Corrosion/
Erosion

Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire

Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.
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Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely
impacted.
External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
(Tornado) adversely impacted.
Extemnal Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement Is not adversely impacted.
Precipitation)
Extemal Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is not
{External Fire) | adversely impacted.
External Components shall be protected from extemnal ice/snow events to
Events ensure the critical design attribute of physical arrangement is not
(Snow/ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
Residue LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Contalner SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Transport Device DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that

would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

NEF ISA Summary



Table 3.7-16 Decontamination Workshop
Page 13 of 19

‘Component ;. -

L ;Crrlt'lncali'_t'y:Assekss:r'h‘enLt'oftEa}ﬁ_lvé Séfe#By-béé!gﬁ Components - T

R

i| i ~Reviewot |-
VicUp-Set’ o]

Critical Design

*. Description - ~. i?gf?uenc:e: ID. - Atribute . - _ '=rf9tgs{:(:om_n?9nts_:' SR
oy B ey | (Applicable | R
Sl RN T e HAZOP i
L "z eo- | ‘Guidewords) |- . e
Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely

impacted.
External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
(Construction | adversely impacted.
on Site)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical

(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.

Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement Is not
(Tomado) adversely impacted.
External Components shal! be protected from [ocal intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense ‘| arrangement is not adversely impacted.
Precipitation)
External Components shal! be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is not
(External Fire) | adversely impacted.
External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physical arrangement is not

(Snowl/lce) adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
tailure could result in loss of enrichment control.
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Flexible Hose LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Transport Device SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critica!
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not adversely

) impacted.
Extemnal Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement Is not
(Construction | adversely impacted.
on Site)
Extemal Components shall be protected from extemal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical

(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.

Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critical design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement is not
(Tomado) adversely impacted.
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation) )
External Components shall be protected from extemal fire events to
Events ensure the critical design attribute of physical arrangement Is not

(Extenal Fire) | adversely impacted.
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External Components shall be protected from extemal ice/snow events to
Events ensure the critical design attribute of physical arrangement is not

(Snow/lIce) adversely impacted.

Double Contingency Principle Is satistied as follows. The
geometry Is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
Flexible Hase LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Decontamination SAFE-BY- 11.5cm parameter values at norma! operating conditions of Flexible
Cabinet DESIGN Keff= 1.0 @ 6 wt % Hose Decontamination Cabinet shape, amount of U*® and
ATTRIBUTE ' ¢ enrichment and the conservative design/analysis values for

these parameters assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical sate shape and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount of
U?S and enrichment.

More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe shape. Materials
are corrosion/erosion resistant.

Loss of Based on qualitative assessment, postulated loss of the Flexible

Confinement | Hose Decontamination Cabinet or leakage will not result in any
orLeakage | appreciable accumulation of U° material because of the robust
construction of the curbed area.
Fire Components shall be protected from fire to ensure the critical
design attribute of shape is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of shape.
Impact/Drop | Components shall be protected from impact/drop to ensure the
criticality design attribute of shape is not adversely impacted.
External Components shall be protected from construction on-Site to
Events ensure the criticality design attribute of shape is not adversely
(Construction | impacted.
on Site)
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External Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the criticality
(Failure of design attribute of shape is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Hurricane)
External Components shall be protected from seismic events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Seismic) :
External Components shall be protected from tornado events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Tormado)
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the criticality design attribute of shape is not
Intense adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not adversely
(Extemnal Fire) | impacted.
External Components shall be protected from external ice/snow events to
Events ensure the criticality design attribute of shape is not adversely
(Snow/ice) impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
Sample Bottle LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Decontamination SAFE-BY- 11.5¢cm parameter values at normal operating conditions of Sample
Cablinet DESIGN Keff=1.0 @ 6 wt% Bottle Decontamination Cabinet shape, amount of U™ and
ATTRIBUTE . enrichment and the conservative design/analysis values for
these parameters assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe shape and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount of
U™* and enrichment.
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More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe shape. Materials
are corrosion/erosion resistant.
Loss of Based on qualitative assessment, postulated loss of the Sample
Confinement | Bottle Decontamination Cabinet or leakage will not result in any
orLeakage | appreciable accumulation of U material because of the robust
construction of the curbed area.
Fire Components shall be protected from fire to ensure the critical
design attribute of shape is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of shape.
Impact/Drop | Components shall be protected from impact/drop to ensure the
criticality design attribute of shape is not adversely impacted.
External Components shall be protected from construction on-Site to
Events ensure the criticality design attribute of shape is not adversely
(Construction | impacted.
on Site)
Extemal Components shall be protected from extemal flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the criticality
(Failure of design attribute of shape Is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the criticality design attribute of shape is not adversely impacted.
(Hurricane)
External Components shall be protected from seismic events to ensure
Events the criticality design attribute of shape s not adversely impacted.,
(Seismic)
External Components shall be protected from tornado events to ensure
Events the criticality design attribute of shape s not adversely impacted.
(Tornado)
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the criticality design attribute of shape is not
Intense adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not adversely
{External Fire) | impacted.
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Extermnal Components shall be protected from extemnal ice/snow events to
Events ensure the criticality design attribute of shape is not adversely
(Snowl/ice) impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.
- Contaminated LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Components SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Hydraulic Bench DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of physical
arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physica! arrangement is not adversely
impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not
{Construction | adversely impacted.
on Site)
Extemal Components shall be protected from external flooding (Failure of
Events Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to ensure
Events the critica! design attribute of physical arrangement is not
(Hurricane) adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
Extemal Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
(Tornado) adversely impacted.
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External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement Is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is not
(Externa! Fire) | adversely impacted.
External Components shall be protected from external ice/snow events to
Events ensure the critical design attribute of physucal arrangement is not
{Snow/ice) adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment is also controlled such that no single credible
failure could result in loss of enrichment control.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.
Column C: This column identifies the critical design attribute under consideration along with the

conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Fomblin Oil LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Recovery Rig SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter.
More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would adversely affect the maintenance of margin to criticality
. associated with design and maximum operating parameter.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.
Loss of Fomblin Oil Recovery Rig shall be protected from loss of

Confinement | confinement or [eakage with a confinement area, the Fomblin

or Leakage Oil Recovery Rig Cabinet, to ensure the critical design.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is
(Construction | not adversely impacted.
on Site)
External Components shall be protected from external flooding (Failure
Events of Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
Extemal Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement is
(Hurricane) not adversely impacted.
Extemal Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
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External Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
(Tomado) adversely impacted.
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is
(External Fire) | not adversely impacted.
External Components shall be protected from external ice/snow events
Events to ensure the critical design attribute of physical arrangement
(Snow/lce) is not adversely impacted.
Double Contingency Principle is satistied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Fomblin Oil LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Recovery Rig SAFE-BY- 11.5¢cm parameter values at normal operating conditions of Fomblin Oil
Cabinet DESIGN Keff=1.0 @ 6 Wt % Recovery Rig Cabinet shape and the conservative
ATTRIBUTE ) design/analysis value for this parameter assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a

i process deviation to result in a more heat condition that would
cause an approach to the critical safe shape and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter .

More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe shape and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter.

Corrosion/ Based on qualitative assessment, it is highly uniikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe shape. Materials
are corrosion/erosion resistant.

Loss of Based on qualitative assessment, postulated loss of the
Confinement | Fomblin Oil Recovery Rig Cabinet or leakage will not result in
or Leakage any appreciable accumulation of U® material because of the
robust construction of the Fomblin Oil Recovery Rig Cabinet.

Fire Components shall be protected from fire to ensure the critical
design attribute of shape is not adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
shape.
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Impact/Drop | Components shall be protected from impact/drop to ensure the
criticality design attribute of shape is not adversely impacted.
External Components shall be protected from construction on-Site to
Events ensure the criticality design attribute of shape is not adversely
{Construction | impacted.
on Site)
External Components shall be protected from external flooding (Failure
Events of Above-Ground Liquid Storage Tanks) to ensure the
(Failure of criticality design attribute of shape is not adversely impacted.
Above-Ground
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to
Events ensure the criticality design attribute of shape is not adversely
{Hurricane) impacted.
External Components shall be protected from seismic events to ensure
Events the criticality design attribute of shape Is not adversely
(Seismic) impacted.
Extemal Components shall be protected from tornado events to ensure
Events the criticality design attribute of shape is not adversely
{Tornado) impacted.
External Components shall be protected from local intense precipitation
Events (Local | events to ensure the criticality design attribute of shape is not
Intense adversely impacted.
Precipitation)
Extemal Components shall be protected from external fire events to
Events ensure the criticality design attribute of shape is not adversely
{Extemal Fire) | impacted.
External Components shall be protected from extemal ice/snow events
Events to ensure the criticality design attribute of shape is not
(Snow/ice) adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

NEF [SA Summary
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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¢ " Criticality Assessment of Passlvé Safe-By-Design Components " ' . . 7"i" 7+

~ =i Notes/Comments . . -

Cylinder
Pressure Test &
Pump Out
Piping (largest
pipe ID In the
system)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (D)
Ketf=1.0 @ 6wt %

Based on qualitative assessment, there Is margin between the
parameter values at normal operating conditions of pipe
diameter, amount of U?* and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of piping
system confinement or leakage will not result in any
appreciable accumulation of U®® material. As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
contro!.

Cylinder
Pressure Test &
Pump Out
Piping
Arrangement

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there Is margin between the
normal operating conditions and the conservative
design/analysis conditions assumed for criticality.
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More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment,

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Loss of Based on qualitative assessment, postulated loss of piping

Confinement or | system confinement or leakage will not result in any

Leakage appreciable accumulation of U?® material. As a result, loss of
confinement does not result in a potentia!l for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the

critical design attribute of physical arrangement is not
adversely impacted.

External Events

Components shall be protected from construction on-Site to

(Construction { ensure the critical design attribute of physical arrangement is
on Site) not adversely impacted.
External Events | Components shall be protected from external flooding (Failure
(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement Is not adversely
Liquid Storage | impacted.
Tanks)
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.

External Events
(Seismic)

Components shall be protected from seismic events to ensure
the critical design attribute of physical arrangement is not
adversely impacted.

Extemal Events
{Tornado)

Components shall be protected from tomado events to ensure
the critica! design attribute of physical arrangement is not
adversely impacted.
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External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement is not adversely impacted.
External Events | Components shall be protected from external fire events to
(Extemal Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from external ice/snow events
(Snow/Ice) to ensure the critical design attribute of physical arrangement
is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the
(Cylinder SAFE-BY- 24.4 c¢m (ID) parameter values at normal operating conditions of component
Pressure Test & DESIGN Keff= 1.0 @ 6 W% diameter, amount of U?*® and enrichment and the conservative
Pump Out ATTRIBUTE ' design/analysis values for these parameters assumed for
Evacuation) criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to

.adversely affect the maintenance of margin to criticality

associated with design and maximum operating parameter
values for amount of U™ and enrichment.

Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of cold trap
Confinement or | confinement or leakage and will not result In any appreciable
Leakage accumulation of material because of physical limitations of the
process (sub-atmospheric). As a result, loss of confinement
does not result in a potential for criticality and therefore its
consequence Is low.
Fire Components shall be protected from fire to ensure the critical

design attribute of diameter is not adversely impacted.

NEF ISA Summary
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Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Cylinder LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Pressure Test & SAFE-BY- 24 liters parameter values at normal operating conditions of Cytinder
Pump Out DESIGN Keff = 1.0 @ 6 wt % Pressure Test & Pump Out Evacuation Pump volume, amount
Evacuation ATTRIBUTE - ° of U%* and enrichment and the conservative design/analysis
Pump values for these parameters assumed for criticality. -
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe volume and to adversely
affect the maintenance of margin to criticality associated with
desigrg and maximum operating parameter values for amount
of U*™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U®® and enrichment,

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume. -

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Cylinder
Pressure Test & Pump Out Evacuation Pump confinement or
leakage will not result in any appreciable accumulation of U=®
material because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does not result
in a potential for criticality and therefore its consequence is
low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of volume is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.
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Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichmentis also controlled such that
no single credible failure could result in loss of enrichment
control.
Carbon Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Cylinder SAFE-BY- 24.4 cm (ID) parameter values at normal 2ggerating conditions of Carbon
Pressure Test & DESIGN Keff=1.0 @ 6 wt % Trap diameter, amount of U“™ and enrichment and the
Pump Out ATTRIBUTE ' conservative design/analysis values for these parameters
Evacuation) ' assumed for criticality. :
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical sate diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.

Corrosiory Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result In a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are cormrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of Carbon
Confinement or | Trap confinement or leakage will not result in any appreciable
Leakage accumulation of U™ material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance

does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

NEF ISA Summary
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Aluminum
Oxide Trap
{Cylinder
Pressure Test &
Pump Out
Evacuation)

LOSS OF

SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER

24.4 cm (ID)
Keff=1.0@ 6wt %

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of Aluminum
Oxide Trap diameter, amount of U™ and enrichment and the
conservative design/analysis values for these parameters
assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosior/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Aluminum
Oxide Trap confinement or leakage will not result in any
appreciable accumulation of U material because of physical
limitations of the process (sub-atmospheric). As a result, foss
of confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of diameter Is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely Impact the critical design attribute of
diameter.

Double Contingency Principle is satisfied as follows. The
geometry s criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

Chemical
Absorber Oll
Trap
(Cylinder
Pressure Test &
Pump Out
Evacuation)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Ketf=1.0@ 6 Wt %

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of Chemical
Absorber Oil Trap volume, amount of U** and enrichment and
the conservative design/analysis values for these parameters
assumed for criticality.

NEF ISA Summary
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More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe volume and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount
of U*® and enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.

Loss of Based on qualitative assessment, postulated loss of Chemical

Confinement or | Absorber Oil Trap confinement or leakage will not result in any

Leakage appreciable accumutation of U?® material because of physical
limitations of the process (sub-atmospheric). As a result, loss
of confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical

design attribute of volume is not adversely impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

Oil Trap LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the
(Cylinder SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Oil Trap
Pressure Test & DESIGN Keff=1.0 @ 6wt % diameter, amount of U™® and enrichment and the conservative
Pump Out ATTRIBUTE ' design/analysis values for these parameters assumed for

Evacuation) criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

NEF ISA Summary
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More Pressure | Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.
Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of Oil Trap
Confinement or | confinement or leakage will not result in any appreciable
Leakage accumulation of U%* material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.
Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Vacuum LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the
Cleaner SAFE-BY- 24.4 cm (ID) parameter value at normal operating conditions of Vacuum
DESIGN Keff=1.0 @ 6 Wt % ‘Cleaner diameter and the conservative design/analysis value
ATTRIBUTE : for this parameter assumed for criticality.
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.

NEF ISA Summary
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Corrosion/ Based on qualitative assessment, it is highly unlikely for a )
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the ctitical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of Vacuum
Confinement or | Cleaner confinement or leakage will not result in any
Leakage appreciable accumulation of U™, As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.

’ Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Impact/Drop Components shall be protected from Impact/Drop to ensure

the critical design attribute of diameter is not adversely
impacted.

External Events

Components shall be protected from Construction on Site to

(Construction | ensure the critical design attribute of diameter is not adversely
on Site) impacted.
External Events | Components shall be protected from Failure of Above-Ground
(Failure of Liquid Tanks to ensure the critical design attribute of diameter
Above-Ground | Is not adversely impacted.
Liquid Tanks) .
External Events | Components shall be protected from Hurricane events to
(Hurricane) ensure the critical design attribute of diameter is not adversely

impacted.

Extemnal Events
(Seismic)

Components shall be protected from Seismic events to ensure
the critical design attribute of diameter Is not adversely
impacted.

External Events
(Tornado)

Components shall be protected from Tomado events to ensure
the critical design attribute of diameter is not adversely
impacted.

Extemal Events
(Local Intense

Components shall be protected from Local Intense
Precipitation events to ensure the critical design attribute of

Precipitation) | diameter is not adversely impacted.
External Events | Components shall be protected from Snow/Ice events to
(Snow/Ice) ensure the critical design attribute of diameter is not adversely

Impacted.
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Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Cylinder LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Pressure Test & SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Pump Out DESIGN design/analysis conditions assumed for criticality.
Evacuation ATTRIBUTE
Pump/
Chemical Trap
Set
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to resuilt in a more pressure condition that
would adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Cylinder
Pressure Test & Pump Out Evacuation Pump/ Chemical Trap
Set confinement or leakage will not result in any appreciable
accumulation of U™ material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Extemnal Events
{Construction
on Site)

Components shall be protected from construction on-Site to
ensure the critical design attribute of physical arrangement is
not adversely impacted.
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External Events | Components shall be protected from external flooding (Failure
(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks)
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from seismic events to ensure
{Seismic) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from tornado events to ensure
(Tornado) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement is not adversely impacted.
External Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physica! arrangement is
not adversely impacted.
External Events | Components shall be protected from externa!l ice/snow events
(Snow/lIce) to ensure the critical design attribute of physical arrangement
is not adversely impacted.
Double Contingency Principle is satistied as follows. The
geometry is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Pump LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Transport SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Device DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance Configuration Management shall ensure that maintenance

does not adversely impact the critical design attribute of
physical arrangement.
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Impact/Drop Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from construction on-Site to
(Construction ensure the critical design attribute of physical arrangement is
on Site) not adversely impacted.
External Events | Components shall be protected from external flooding (Failure
(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks)
External Events | Components shall be protected from hurricane events to
{Hurricane) ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from seismic events to ensure
(Seismic) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from tornado events to ensure
(Tornado) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement is not adversely impacted.
Extemal Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.
Extemnal Events | Components shall be protected from external lce/snow events
(Snow/lce) to ensure the critical design attribute of physical arrangement
Is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible farlure could result in loss of enrichment
control.
Chemlcal Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Transport SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Device DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that

would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

NEF ISA Summary




Table 3.7-18 Ventilated Room System

Page 13 of 21

- 1| [Criticality Assessment of Passive Safe-By-Design Components

i ReviewofUp-| =7
I i o w1 Set Conditions
B Co_mponen;v . | SequencelD | ! prltlcal Design : -} ..-Geometry "~ | : - Notes/Comments ~
" Description” | = ] - Attribute Lo} licable’ |0 - A PR
bt e rhiN BN ) 2 S ey o ;...:..’(App cable | - (B) | -
RERR G AUERES RO =8 e HAzoR L
N L L + .Guidewords) ;| " . -

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of

-physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Events | Components shall be protected from construction on-Site to

(Construction | ensure the critical design attribute of physical arrangement is

on Site) not adversely impacted.
External Events | Components shall be protected from extemnal flooding (Failure
(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks)
External Events | Components shall be protected from hurricane events to

(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.
External Events | Components shall be protected from seismic events to ensure
{Seismic) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from tornado events to ensure
(Tornado) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) | arrangement is not adversely impacted.
Extemnal Events | Components shall be protected from external fire events to
(Extemal Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from external ice/snow events
{Snow/lce) to ensure the critical design attribute of physical arrangement
is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
1S Sample LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Bottle SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of 1S Sample
DESIGN Keff = 1.0 @ 6 wt % Bottle diameter, amount of U™ and enrichment and the
ATTRIBUTE - ° conservative design/analysis values for these parameters
assumed for criticality.
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More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*® and enrichment.

More Pressure | Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U?S and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of 1S

Confinement or | Sample Bottle confinement or leakage will not resultin any

Leakage appreciable accumulation of U™® material because of physical
limitations of the process (sub-atmospheric). As a result, loss
of confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlied such that
no single credible failure could result in loss of enrichment
control.
Chemical Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Storage Array SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it Is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical

design attribute of physical arrangement is not adversely
impacted.
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Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Events | Components shall be protected from construction on-Site to
(Construction ensure the critical design attribute of physical arrangement is
on Site) not adversely impacted.

External Events | Components shall be protected from external flooding (Failure

(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.

Tanks)
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.

External Events | Components shall be protected from seismic events to ensure
(Seismic) the critica! design attribute of physica! arrangement is not
adversely impacted.

External Events | Components shall be protected from tornado events to ensure
(Tornado) the critical design attribute of physical arrangement is not
adversely impacted.

External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement Is not adversely impacted.

External Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.

External Events | Components shall be protected from external ice/snow events
(Snow/lce) to ensure the critical design attribute of physical arrangement
Is not adversely impacted.

Double Contingency Principle Is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment

control.
Dump Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Storage Array SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN - design/analysis conditions assumed for criticality.

ATTRIBUTE
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Corrosion/ Based on qualitative assessment, it Is highly unlikely for a
Erosion process deviation to result In a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the

critical design attribute of physical arrangement is not
adversely impacted.

External Events

Components shall be protected from construction on-Site to

(Construction | ensure the critical design attribute of physical arrangement is
on Site) not adversely impacted.
External Events | Components shall be protected from external flooding (Failure
(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks) 7
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.

Extemal Events
(Seismic)

Components shall be protected from seismic events to ensure
the critical design attribute of physical arrangement is not
adversely impacted.

Extemal Events
(Tomado)

Components shall be protected from tomado events to ensure
the critica! design attribute of physical arrangement is not
adversely impacted. .

Extemal Events
(Local Intense

Components shall be protected from local intense precipitation
events to ensure the critical design attribute of physical

Precipitation) arrangement is not adversely impacted.
External Events | Components shall be protected from extemal fire events to
M (Extemnal Fire) | ensure the critical design attribute of physical arrangement is

not adversely impacted.

External Events
(Snow/ice)

Components shall be protected from external ice/snow events
to ensure the critical design attribute of physical arrangement
is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no singfe credibie event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
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Dump Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Interals SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
More Heat Based on qualitative assessment, it is highly unlikely for a

process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment,

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation o result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of Dump
Trap confinement or leakage will not result in any appreciable
accumulation of U material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance

Configuration Management shall ensure that mainténance
does not adversely impact the critical design attribute of
physica! arangement.

Impact/Drop

Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement Is not
adversely impacted.

Extemnal Events

Components shall be protected from construction on-Site to

(Construction | ensure the critical design attribute of physical arrangement is
on Site) not adversely impacted.
‘External Events | Components shall be protected from external flooding (Failure
(Falilure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks)
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.
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External Events | Components shall be protected from seismic events to ensure
(Seismic) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from tomado events to ensure
{Tornado) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement Is not adversely impacted.
External Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from external ice/snow events
(Snow/lce) to ensure the critical design attribute of physical arrangement
is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
12 Liter LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Canister SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
Storage Array DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.
. Fire Components shall be protected from fire to ensure the critical
.| design attribute of physical arrangement is not adversely
Impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the

critical design attribute of physical arrangement is not
adversely Impacted.

External Events
(Construction
on Site)

Components shall be protected from construction on-Site to
ensure the critical design attribute of physical arrangement is
not adversely impacted.

NEF ISA Summary




Table 3.7-18 Ventilated Room System

Page 19 of 21

- Criticality AéSésSrﬁén’i of I?_a%él've :Si@\fie-B‘y-De_slgﬁAQdmpoﬁke'nfs‘ BRTEEEE

DS R - | .Reviewof Up-:| - .~ ESHIRS
Tt s A= e e Set Conditions L
“Gomponent:| i |7 &ritical Deslan - | - 1o Change - e DT e T
COZmppnen_t 1| SequencelD | - - _Crltlcal Design ool Geometry - . - . Notes/Comments . . .
- -Description: "§ " o Attribute LTl g Cr gy ROTOSLIIES
AN RN (:) HOEPRN IS ey vt . (Applicable ) - : 1o (E) .
. L (A) Sk . -{C) e ' HAZOP - -
Tk ‘ SRl :.Guldewords) .
COTD) e | T e
External Events | Components shall be protected from external flooding (Failure
{Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.
Tanks)
Extemal Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from seismic events to ensure
(Seismic) the critical design attribute of physical arrangement is not
adversely impacted.
External Events | Components shall be protected from tornado events to ensure
(Tornado) the critical design attribute of physical arrangement is not
adversely impacted. '
External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement is not adversely impacted.
External Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.
External Events | Components shall be protected from external ice/snow events
{Snow/ice) to ensure the critical design attribute of physical arrangement
Is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
12 Liter LOSS OF VOLUME Based on qualitative assessment, there Is margin between the
Canister SAFE-BY- 24 liters parameter value at normal operating conditions of 12 Liter
DESIGN Keff= 1.0 @ 6 wt % Canister volume and the conservative design/analysis value
ATTRIBUTE = ° for this parameter assumed for criticality.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.
Loss of Based on qualitative assessment, postulated loss of 12 liter
Confinement or | canister confinement or leakage will not result in any
Leakage appreciable accurhulation of U®® material. As a result, loss of
confinement does not result in a potentia! for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical

design attribute of volume is not adversely impacted.
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Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Double Contingency Principle is satistied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
12 Liter LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Canister SAFE-BY- ARRANGEMENT norma! operating conditions and the conservative
Transport DESIGN design/analysis conditions assumed for criticality.
Device ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

Extemal Events | Components shall be protected from construction on-Site to

(Construction | ensure the critical design attribute of physical arrangement is

on Site) not adversely impacted.

Extemnal Events

Components shall be protected from extema! flooding (Failure

(Failure of of Above-Ground Liquid Storage Tanks) to ensure the critical
Above-Ground | design attribute of physical arrangement is not adversely
Liquid Storage | impacted.

Tanks)
External Events | Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.

External Events
(Seismic)

Components shall be protected from seismic events to ensure
the critical design attribute of physical arrangement is not
adversely impacted.

External Events
(Tornado)

Components shall be protected from torado events to ensure
the critical design attribute of physical arrangement is not
adversely impacted.
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External Events | Components shall be protected from local intense precipitation
(Local Intense | events to ensure the critical design attribute of physical
Precipitation) arrangement is not adversely impacted.

External Events | Components shall be protected from external fire events to
(External Fire) | ensure the critical design attribute of physical arrangement is
not adversely impacted.

External Events | Components shall be protected from external ice/snow events
(Snow/Ice) to ensure the critical design attribute of physical arrangement
is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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1S Sample Bottle

LOSS OF

SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (D)
Keff=1.0@ 6W %

Based on qualitative assessment, there is margin
between the parameter values at normal operating
conditions of 1S Sample Bottle diameter, amount of U=
and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating
parameter values for amount of U and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe
diameter. Materials are corrosion/erosion resistant and
postulated complete wall erosion would not exceed the
critical safe diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of 1S
Sample Bottle confinement or leakage will not result in
any appreciable accumulation of material because of
physical limitations of the process (sub-atmospheric). As
a result, loss of confinement does not result in a potential
for criticality and therefore its consequence Is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control,

1S Sample Bottle
Storage Array

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there is margin
between the normal operating conditions and the
conservative design/analysis conditions assumed for
criticality.
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Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition
that would affect the maintenance of margin to criticality
associated with design and maximum operating
parameter values for physical arrangement.
Fire Components shall be protected from fire to ensure the

critical design attribute of physical arrangement is not
adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop

Components shall be protected from impact/drop to
ensure the critical design attribute of physical
arrangement is not adversely impacted.

External Events
(Construction on

Components shall be protected from construction on-Site
to ensure the critical design attribute of physical

Site) arrangement is not adversely impacted.

External Events | Components shall be protected from external flooding

(Failure of (Failure of Above-Ground Liquid Storage Tanks) to ensure
Above-Ground | the critical design attribute of physical arrangement is not
Liquid Storage | adversely impacted. '

Tanks)

External Events | Components shall be protected from hurricane events to

(Hurricane) ensure the critical design attribute of physical

arrangement Is not adversely impacted.

Extemna! Events
(Seismic)

Components shall be protected from seismic events to
ensure the critical design attribute of physical
arrangement Is not adversely impacted.

Externa! Events
(Tornado)

Components shall be protected from tomado events to
ensure the critical design attribute of physical
arrangement is not adversely impacted.

Extemnal Events
{Local Intense
Precipitation)

Components shall be protected from local intense
precipitation events to ensure the critical design attribute
of physical arrangement is not adversely impacted.

Extemnal Events
(External Fire)

Components shall be protected from extemal fire events
to ensure the critical design attribute of physical
arrangement is not adversely impacted.

Extemnal Events
(Snow/lce)

Components shall be protected from extemnal ice/snow
events to ensure the critical design attribute of physical
arrangement is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Cold Trap

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4cm (ID)
Keff=1.0 @ 6 Wt %

Based on qualitative assessment, there is margin
between the parameter values at normal operatin
conditions of component diameter, amount of and
enrichment and the conservative design/analysis values
for these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maxnmum operating
parameter values for amount of U™ and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe
diameter. Materials are corrosion/erosion resistant and
postulated complete wall erosion would not exceed the
critica! safe diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of cold
trap confinement or leakage and will not result in any
appreciable accumulation of material because of physical
limitations of the process (sub-atmospheric). As a result,
loss of confinement does not resuilt in a potential for
criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle Is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.

UFs Sampling
System Pump

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

VOLUME
24 liters
Keff=1.0@ 6w %

Based on qualitative assessment, there is margin
between the parameter values at normal operating
conditions of UF. Sampling System Pump volume,
amount of U™ and enrichment and the conservative
desigr/analysis values for these parameters assumed for
criticality.
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More Heat

Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more heat condition that
would cause an approach to the critical safe volume and
to adversely affect the maintenance of margin to criticality
associated with design and maxlmum operating
parameter values for amount of U*® and enrichment.

More Pressure

Based on qualitative assessment, it is highly unlikely fora
process deviation to result in a more pressure condition
that would cause an approach to the critical safe volume .
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U®* and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe volume,
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.

Loss of |
Confinement or
Leakage

Based on qualitative assessment, postulated loss of UFg
Sampling System Pump confinement or Ieakage will not
result in any appreciable accumulation of U™ material
because ot physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does not
result in a potential for criticality and therefore its
consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of volume is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Double Contingency Principle Is satisfied as follows. The
geometry Is criticality safe and no single credible event or
tailure has been identified whereby the geometry could
become unsafe. The enrichment s also controlled such
that no single credible failure could result in loss of
enrichment control.

P10 Sample
Bottle

DIAMETER
24.4 cm (D)
Keff=1.0 @ 6 wt%

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

Based on qualitative assessment, there is margin
between the parameter values at normal operating
conditions of P10 Sample Bottle diameter, amount of U**
and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in @ more heat condition that
would cause an approach to the critical safe diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating
parameter values for amount of U and enrichment.
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More Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would cause an approach to the critical safe diameter
and to adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U™ and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition
that would cause an approach to the critical safe
diameter. Materials are corrosion/erosion resistant and
postulated complete wall erosion would not exceed the
critical safe diameter.

Loss of
Confinement or
Leakage

Based on qualitative assessment, postulated loss of P10
Sample Bottle confinement or leakage will not result in
any appreciable accumulation of U material because of
physical limitations of the process (sub-atmospheric). As
a result, loss of confinement does not result in a potential
for criticality and therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the
critical design attribute of diameter is not adversely
impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such
that no single credible failure could result in loss of
enrichment control.
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
‘ conservative values used in the criticality analysis.

This column identifies the applicable guidewords from the 1ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

This column provides any notes, comments and concluding statements.

Column D:

Column E:
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Mass LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Spectrometry SAFE-BY- 24 liters parameter values at normal operating conditions of Mass
DESIGN Kelf=1.0@ 6 Spectrometry volume, amount of U*™ and enrichment and the
ATTRIBUTE wt % conservative design/analysis values for these parameters
assumed for criticality.

More Heat Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more heat condition that would cause an
approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U and
enrichment.

More Based on qualitative assessment, it is highly unlikely for a process
Pressure deviation to result in 2 more pressure condition that would cause
an approach to the critical safe volume and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U™ and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process

Erosion deviation to result in a corrosion/erosion condition that would
cause an approach to the critical safe volume. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe volume.

Loss of Based on qualitative assessment, postulated loss of Mass

Confinement | Spectrometry confinement or leakage will not result in any
orLeakage | appreciable accumulation of U™° material because of physical
limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical
design attribute of volume s not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does
not adversely impact the critical design attribute of volume.
Double Contingency Principle s satisfied as follows. The
geometry is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment Is also controlled such that no single credible
failure could result in loss of enrichment control.
Finger Sample LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the
Bottle SAFE-BY- 24.4 cm (ID) parameter values at normal ogserating conditions of Finger Sample
DESIGN Keff=1.0 @ 6 Bottle diameter, amount of U** and enrichment and the
ATTRIBUTE '“'n % conservative design/analysis values for these parameters
assumed for criticality.
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More Heat Based on qualitative assessment, it is highly unlikely for a process
deviation to result in a more heat condition that would cause an
approach to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with desi?n and
maximum operating parameter values for amount of U*> and
enrichment.

More Based on qualitative assessment, it is highly unlikely for a process
Pressure deviation to result in a more pressure condition that would cause
an approach to the critical safe diameter and to adversely affect
the maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U*** and
enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a process

Erosion deviation to result in a corrosion/erosion condition that would
cause an approach to the critical safe diameter. Materials are
corrosion/erosion resistant and postulated complete wall erosion
would not exceed the critical safe diameter.

Loss of Based on qualitative assessment, postulated loss of Finger

Confinement | Sample Bottle confinement or leakage will not result in any

or Leakage appreciable accumulation of U® materia! because of physical
limitations of the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance does

not adversely impact the critical design attribute of diameter.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or failure
has been identified whereby the geometry could become unsafe.
The enrichment Is also controlled such that no single credible
failure could result in loss of enrichment control.
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Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are

used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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Cylinder
Preparation Test
& Pump Out
Piping
(largest pipe ID
in system)

LOSS OF

SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER

24.4 cm (ID)
Keff=1.0 @ 6 W %

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of pipe
diameter, amount of U%* and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

More
Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it s highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of piping
system confinement or leakage will not result in any
appreciable accumulation of U™® material. As a result, loss of
confinement does not resutlt in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment s also controlled such that
no single credible failure could result in loss of enrichment
control.

Cylinder
Preparation Test
& Pump Out
Piping
Arrangement

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

PHYSICAL
ARRANGEMENT

Based on qualitative assessment, there is margin between the
normal operating conditions and the conservative
design/analysis conditions assumed for criticality.
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More Heat Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*® and enrichment.
More Based on qualitative assessment, it Is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U= and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.
Loss of Based on qualitative assessment, postulated loss of piping
Confinement | system confinement or leakage will not resultin any
orLeakage | appreciable accumulation of U** material. As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
Fire Components shall be protected from fire to ensure the critical
: design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is
(Construction | not adversely impacted.
on Site) '
External Components shall be protected from extemnal flooding (Failure
Events of Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement is
1 (Hurricane) not adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
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External Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement is not
(Tornado) adversely impacted.
External Components shall be protected from local intense precipitation
Events (Loca!l | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is
(External Fire) | not adversely impacted.
External Components shall be protected from external ice/snow events
Events to ensure the critical design attribute of physical arrangement
{Snow/Ice) is not adversely impacted.
Double Contingency Principle is satisfied as follows. The
geomeltry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Cylinder LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Preparation Test SAFE-BY- 24 liters parameter values at normal operating conditions of Cylinder
& Pump Out DESIGN Keff=1.0 @ 6wt % Pressure Test & Pump Out Evacuation Pump volume, amount
Evacuation ATTRIBUTE : of U™ and enrichment and the conservative design/analysis
Pump values for these parameters assumed for criticality.

More Heat Based on qualitative assessment, it s highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe volume and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount
of and enrichment.

More Based on qualitative assessment, It Is highly unlikely for a
- Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U?® and enrichment.
Corrosion/ Based on qualitative assessment, it Is highly unlikely fora
Erosion process deviation to result in a corrosion/erosion condition that

would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.
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Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of Cylinder

Pressure Test & Pump Out Evacuation Pump confinement or
leakage will not result in any appreciable accumulation of U™
material because of physical limitations of the process (sub-
atmospheric). As a result, loss of confinement does not result
in a potential for criticality and therefore its consequence is
low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of volume is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
volume.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

Carbon Trap
(Cylinder
Preparation Test
& Pump Out
Evacuation)

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4 cm (ID)

Kelf=1.0@ 6wt %

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of Carbon
Trap diameter, amount of U™ and enrichment and the
conservative design/analysis values for these parameters
assumed for criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely atfect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U**° and enrichment.

More
Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of Carbon
Trap confinement or leakage will not result in any appreciable
accumulation of U material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
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Fire Components shall be protected from fire to ensure the critical
design attribute of diameter Is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlied such that
no single credible failure could result in loss of enrichment
control.
Aluminum Oxide LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Trap SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Aluminum
(Cylinder DESIGN Keff = 1.0 @ 6 wt % Oxide Trap diameter, amount of U?*® and enrichment and the
Preparation Test | ATTRIBUTE ) conservative design/analysis values for these parameters
& Pump Out assumed for criticality.
Evacuation)

More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™ and enrichment.

More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U and enrichment.
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of Aluminum
Confinement | Oxide Trap confinement or leakage will not result in any

or Leakage appreciable accumulation of U™® material because of physical
limitations of the process (sub-atmospheric). As a result, loss
of confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.
Maintenance | Configuration Management shall ensure that maintenance

does not adversely impact the critical design attribute of
diameter.
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Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Chemical 1OSS OF VOLUME Based on qualitative assessment, there is margin between the
Absorber Oil SAFE-BY- 24 liters parameter values at normal operating conditions of Chemical
Trap DESIGN Keff=1.0 @ 6 wt % Absorber Oil Trap volume, amount of U and enrichment and
(Cylinder ATTRIBUTE : the conservative design/analysis values for these parameters
Preparation Test assumed for criticality.
& Pump Out
Evacuation)

More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe volume and to adversely
affect the maintenance of margin to criticality associated with
design and maximum operating parameter values for amount
of U** and enrichment.

More Based on qualitative assessment, it is highly unlikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe volume and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U* and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe volume. Materials
are corrosion/erosion resistant and postulated complete wall
erosion would not exceed the critical safe volume.

Loss of Based on qualitative assessment, postulated loss of Chemical

Confinement | Absorber Oil Trap confinement or leakage will not result in any

or Leakage appreciable accumulation of U™® material because of physical
limitations of the process (sub-atmospheric). As a result, loss
of confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical

design attribute of volume Is not adversely impacted.

Maintenance | Configuration Management shall ensure that maintenance

does not adversely impact the critical design attribute of
volume.

Double Contingency Principle is satisfied as follows. The
geometry Is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
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DESIGN
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DIAMETER
24.4 cm (ID)
Kelf=1.0@ 6wt %

Based on qualitative assessment, there is margin between the
parameter values at normal operating conditions of Oil Trap
diameter, amount of U?* and enrichment and the conservative
design/analysis values for these parameters assumed for
criticality.

More Heat

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U** and enrichment.

More
Pressure

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with deS|gn and maximum operating parameter
values for amount of U*® and enrichment.

Corrosion/
Erosion

Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.

Loss of
Confinement
or Leakage

Based on qualitative assessment, postulated loss of Oil Trap
confinement or leakage will not result in any appreciable
accumulation of U™ material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire

Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely impacted.

Maintenance

Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Double Contingency Principle is satistied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlied such that
no single credible failure could result in loss of enrichment
control.

Vacuum Cleaner

LOSS OF
SAFE-BY-
DESIGN
ATTRIBUTE

DIAMETER
24.4cm (ID)
Keff=1.0 @ 6wt %

Based on qualitative assessment, there is margin between the
parameter value at normmal operating conditions of Vacuum
Cleaner diameter and the conservative design/analysis value
for this parameter assumed for criticality.
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More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that would
cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value.
More Based on qualitative assessment, it is highly untikely for a
Pressure process deviation to result in a more pressure condition that
would cause an approach to the critical safe diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
value,
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would cause an approach to the critical safe diameter.
Materials are corrosion/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
diameter.
Loss of Based on qualitative assessment, postulated loss of Vacuum

Confinement | Cleaner confinement or leakage will not result in any

or Leakage appreciable accumulation of U™5. As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to ensure the critical
design attribute of diameter is not adversely Impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
diameter.

Impact/Drop | Components shall be protected from Impact/Drop to ensure
the critical design attribute of diameter is not adversely
impacted.

Extemal - | Components shall be protected from Construction on Site to
Events ensure the critical design attribute of diameter is not adversely
(Construction | impacted.
on Site)
External Components shall be protected from Failure of Above-Ground
Events Liquid Tanks to ensure the critical design attribute of diameter
(Failure of Is not adversely impacted.
Above-Ground
Liquid Tanks)
Extemal Components shall be protected from Hurricane events to
Events ensure the critical design attribute of diameter is not adversely
(Hurricane) | Impacted.
External Components shall be protected from Seismic events to ensure
Events the critical design attribute of diameter is not adversely
(Seismic) | impacted.
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External Components shall be protected from Tornado events to ensure
Events the critica! design attribute of diameter is not adversely
(Tornado) impacted.
External Components shall be protected from Local Intense
Events Precipitation events to ensure the critical design attribute of
(Local diameter is not adversely impacted.
Intense
Precipitation)
External Components shall be protected from Snow/lce events to
Events ensure the critical design attribute of diameter is not adversely
(Snowfice) | impacted.
Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Cylinder LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Preparation Test SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
& Pump Out DESIGN design/analysis conditions assumed for criticality.
Evacuation ATTRIBUTE
Pump/ Chemical
Trap Set
More Heat Based on qualitative assessment, it Is highly unlikely for a
process deviation to result in a more heat condition that would
adversely affect the maintenance of margin to criticality
-associated with design and maximum operating parameter
values for amount of U®* and enrichment. .
More Based on qualitative assessment, it is highly unlikely for a
.Pressure process deviation to result in a more pressure condition that
‘would adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U™* and enrichment. -
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation 1o result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.
Loss of Based on qualitative assessment, postulated loss of Cylinder
Confinement | Pressure Test & Pump Out Evacuation Pump/ Chemical Trap
or Leakage Set confinement or leakage will not result in any appreciable
accumulation of U material because of physical limitations of
the process (sub-atmospheric). As a result, loss of
confinement does not result in a potential for criticality and
therefore its consequence is low.
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Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to

Events ensure the critical design attribute of physical arrangement is
(Construction | not adversely impacted.

on Site)

External Components shall be protected from external flooding (Failure

Events of Above-Ground Liquid Storage Tanks) to ensure the critical

(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.

Liquid Storage
Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement is
(Hurricane) not adversely impacted.
External Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tornado events to ensure
Events the critical design attribute of physical arrangement is not
{Tornado) adversely impacted.
» External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
" Intense - | arrangement is not adversely impacted.
Precipitation) )
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is
(External Fire) | not adversely impacted.
External Components shall be protected from extemal ice/snow events
Events to ensure the critical design attribute of physical arrangement

(Snow/lce) is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

NEF ISA Summary



Table 3.7-21 Cylinder Preparation System
, Page 11 of 13

ettty Asessmontof Passvo Sale By Deign Cémponents_

T - N ;.;RQVieW of -
) :‘c e S0 t A:v [EREERCRPIN I - » . . ‘: Condltlonsto :‘:" PR R :
.-Component - -1 Sequence .| :Critical Design | “Change’ |.: - e mrrente
Description | i 1D i | - :Attribute . (| - Geometry |- N°'°SIC(;')"’“°"‘5 o
oy e e e i | (Appicable - B s e
- (A) : (.) : ;( ) ‘.:-HAZOP':‘ . R
- EEREE B R v .. | Guidewords) |- . o Do
: R D R ) R N AT B
Pump Transport LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Device SAFE-BY- ARRANGEMENT normal! operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.

ATTRIBUTE

Corrosion/ Based on qualitative assessment, it is highly unlikely for a

Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance
does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critica! design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to

Events ensure the critical design attribute of physical arrangement is
{Construction | not adversely impacted.

on Site)

External Components shall be protected from external flooding (Failure

Events of Above-Ground Liquid Storage Tanks) to ensure the critical

(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.

Liquid Storage
Tanks)
* External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical amangement is
“(Hurricane) not adversely impacted.
Extemal Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not
(Seismic) adversely impacted.
External Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement Is not
(Tormado) adversely impacted.
External Components shall be protected from local intense precipitation
Events (Loca! | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is

(Extemal Fire) | not adversely impacted.
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External Components shall be protected from external ice/snow events
Events to ensure the critical design attribute of physical arrangement
(Snow/Ice) is not adversely impacted.
Double Contingency Principle s satisfied as follows. The
geometry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.
Chemical Trap LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the
Transport Device | SAFE-BY- ARRANGEMENT normal operating conditions and the conservative
DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosion/erosion condition that
would affect the maintenance of margin to criticality associated
with design and maximum operating parameter values for
physical arrangement.

Fire Components shall be protected from fire to ensure the critical
design attribute of physical arrangement is not adversely
impacted.

Maintenance | Configuration Management shall ensure that maintenance

’ does not adversely impact the critical design attribute of
physical arrangement.

Impact/Drop | Components shall be protected from impact/drop to ensure the
critical design attribute of physical arrangement is not
adversely impacted.

External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is
(Construction | not adversely impacted.
on Site)
Extemal Components shall be protected from extemal flooding (Failure
Events of Above-Ground Liquid Storage Tanks) to ensure the critical
(Failure of design attribute of physical arrangement is not adversely
Above-Ground | impacted.
Liquid Storage
Tanks)
External Components shall be protected from hurricane events to
Events ensure the critical design attribute of physical arrangement Is

(Hurricane) not adversely impacted.

Extemal Components shall be protected from seismic events to ensure
Events the critical design attribute of physical arrangement is not

(Seismic) adversely impacted.

External Components shall be protected from tomado events to ensure
Events the critical design attribute of physical arrangement Is not

(Tomado) adversely impacted.
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External Components shall be protected from local intense precipitation
Events (Local | events to ensure the critical design attribute of physical
Intense arrangement is not adversely impacted.
Precipitation)
External Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement is
(External Fire) | not adversely impacted.
External Components shall be protected from external ice/snow events
Events to ensure the critical design attribute of physical arrangement

(Snow/Ice) is not adversely impacted.

Double Contingency Principle is satisfied as follows. The
geomeltry is criticality safe and no single credible event or
failure has been identified whereby the geometry could
become unsafe. The enrichment is also controlled such that
no single credible failure could result in loss of enrichment
control.

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the critical design attribute under consideration along with the
conservative values used in the criticality analysis.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design margin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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