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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,

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



ENCLOSURE

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).
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Addition to Table 3.1-9

Initiating event For passive safe-by-design components or
with freq. < 105/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

'cbident Initiating Preventive Preventive Mitigation - Likelihood Likelihood Consequence Risk ndex Comments and:
- .Identifier . Event :Safety.: Safety, . IROFS' .- Index T '. Cateory gory (Type- ,' (h= f x g) - Recommendations.

: Index - Parameter.i Parameter 2 or Failure Index. Uncontrolled - . . - of Accident)'' Uncontrolled.
or' IROFSI,2. , ' 1 ,, 2 .... ...... . .. .,U. (U)J.. -

Failure Index ''Failure Index : Controlled (C): . Controlled (C)

LOSS OF -5 N/A N/A N/A -5(u) 1 3(CR) 3(U) Acceptable Risk
SAFE-BY-
DESIGN
A TTR IB U TE __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _



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 I 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.



Table 3.7-6 Cascade System (Note 1)
Page 1 of 1

Criticality Assessment of Passive Safe-By-Design Components

Review of
Up-Set

.- Conditions to
Component. Sequence Critical Design -Change
Description ID Attribute - Geometry Noe.omet

(A) (B) (C) (Applicable (E)
~HAZOP'_

Guidewords):

_ _ _ _ _ _ - _ _ _ _ ._ _ _ _ _:. _ .. _ _ _. _. _ . _ (D ) :-;.5;:..:-.. :~

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



Table 3.7-7 Product System
Page 1 of 22

Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
-- *Set Conditions

| Component Crtica Design to ChangeCi NotesCommen _s

Product Piping LOSOF DIAMETER Based on quaiitative assessment, there Is margin between the
(largest pipe ID SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of pipe diameter,

In system) DESIGN Keff 1.0 e 6 Y amount of u23 and enrichment and the conservative design/analysis
ATTRIBUTE vles=.wto 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 U23 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 Uz 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 piping system
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of U235 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.

Product Piping LOSS OF PHYSICAL Based on qualitative assessment there is margin between the normal
Arrangement 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 U23s and
enrichment

NEF ISA Summary



Table 3.7-7 Product System
Page 2 of 22

Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Component Crltica Design -Gto C tny
Description Sequence ll Atrbt)Goer Notes/Comments

()(B) I C)(Applicable (E)
HAZOP~

-Guldewords)

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 U235 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 piping system
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of U235 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 Components shall be protected from construction on-Site to ensure
(Construction the critical design attribute of physical arrangement is not adversely

on Site) Impacted.
Extemal 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.
Uquid 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.

Extemal 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.

NEF ISA Summary



Table 3.7-7 Product System
Page 3 of 22

Criticality Assessment of Passive Safe-By-Design Components; - -

Review of Up-
Set Conditions'

- Component Critical Design t Chan-e
-sDescription Sqnc D AttributeGemtyoesC mns

A) - -(B) ()(Appiicable (E)
HAZOP

- Guldewords)

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 U235 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 U235 and
enrichment.

Corrosionl 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 Pump
Confinement or Set confinement or leakage will not result in any appreciable

Leakage accumulation of U235 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 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)

Extemal Events Components shall be protected from hurricane events to ensure the
(Hurricane) critical design attribute of physical arrangement Is not adversely

I impacted.

NEF ISA Summary



Table 3.7-7 Product System
Page 4 of 22

Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Component Critical Design toCae
- 'S equenceD Geometry Notes/Comments
-A);)i(Applicable (E(A C) ~ HAZOP

Guldewords)

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
(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.

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 - 10 @ 6 wt % Evacuation Pump volume, amount of Ui 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 desn 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 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 U235 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



Table 3.7-7 Product System
Page 5 of 22

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

:Review of Up-,.
Set Conditions,

Component Critical Design *to Change NoteC e- ;'
Description SequencelID Attribute Geometryets'

()(B) (c) (Applicable :(E)
HAZOP

: Guldewords)
.. _ _ _ _ ._-. _. _ _ _ _- _ _-:- _- _ _ _ _. (D ) . _ _ - _ _ - _ _ - _ _ . _ _ . _ . - _ _ _ . _ _ . - _ _ - _ _,-

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 normal operating conditions of component

DESIGN Keff = 1.0 ( 6 wt % diameter, amount of U23s 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 design and
maximum operating parameter values for amount of U23 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 Uz 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, 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



Table 3.7-7 Product System
Page 6 of 22

Criticality Assessment of Passive Safe-By-Design Components*

Review of Up-
- Set Conditions ;

Component Critical Design to Change
Descrption Sequence D 'Atticbue Geometry-Notes/Comm nts()(Applicable, (E)

()()(C) HaZOP
- - - Guldewords)

.- ;(D) :

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 10 6wt diameter, amount of uL and enrichment and the conservative
ATTRIBUTE = 1design/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 U23 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 deslgn 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 leakage will not result in any appreciable

Leakage accumulation of uL23 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 operating conditions of Aluminum Oxide

(Product DESIGN Keff = 1.0 @ 6 wt % Trap diameter, amount of U23 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 to the critical safe diameter and to adversely affect the
maintenance of margin to criticality associated with desian and
maximum operating parameter values for amount of U23 and
enrichment.

NEF ISA Summary



Table 3.7-7 Product System
Page 7 of 22

Criticality Assessment of Passive Safe-By-Design Components .

. - - -Review of Up-
Set Conditions

Component. Critical Design toCag
Description Sequence lD CAttribue Geometry Notes/Comments

(A)(C) (Applicabie (E)
(A) (c) ;HAZOP

Guide words)
-- _ _ _ _ _ _ _ _ -_ _-_-_- _ _- _ _ _ - (D ) - _-_-_- ;_--_:_; _ _ _ _-_- _- _;

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 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.23 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 Oil Trap volume, amount of Um and enrichment and the
(Product ATTRIBUTE 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 design and
maximum operating parameter values for amount of Uz 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 Uz35 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.

NEF ISA Summary



Table 3.7-7 Product System
Page 8 of 22

Criticality Assessment of Passive Safe-By-Design Components'

,Review of Up- '
Set Conditions

Component Critical Design to Change Notes^Comments
Description Sequence lD Attribute NotGeometrys

A (B) - . (C)-(Applicable (E) '
- ( ) , \ ) '' ~HAZOP*--, i-;

.- -- Guldewords)
_ _ _ _ _ _ _ _ _ *(D )

Loss of Based on qualitative assessment, postulated loss of Chemical
Confinement or Absorber Oil Trap confinement or leakage wiil not result in any

Leakage appreciable accumulation of U235 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 D 6 wt % amount of U235 and enrichment and the conservative design/analysis
ATTRIBUTE 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 degn 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 corrosionlerosion 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 U23s 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
I adversely impact the critical design attribute of diameter.

NEF ISA Summary
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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 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/ 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 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.

Extemal Events Components shall be protected from Construction on Site to ensure
(Constuction the critical design attribute of diameter Is not adversely impacted.

on Site)

Extemal Events Components shall be protected from Failure of Above-Ground Uquid
(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.

NEF ISA Summary
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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 Local 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
(Snow/ice) 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 U235 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 LU23s 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 PumpChemical Trap Set confinement or leakage will not

Leakage result in any appreciable accumulation of UL13 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 Components shall be protected from construction on-Site to ensure
(Construction the critical design attribute of physical arrangement is not adversely

on Site) impacted.

NEF ISA Summary
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Extemal 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.
Uiquid 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.

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
(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 normal
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.

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.
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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.
Uquid 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.

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
(SnowlIce) 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.

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.

NEF ISA Summary



Table 3.7-7 Product System
Page 13 of 22

Criticality Assessment of Passive Safe-By-Design Components*

Review of Up-
Set Conditions

Critial Ds gn to ChangeComponent CicaDeIg ereyNtsCm nt
Description Sequence lD Attribute (Apoitcbome E) nts

: (A) (B) (C) -HAZOP
Guldewords)

- ::- -- - (D ) - _; _ -_- _- _- _-_-_- _- _-:

External Events Components shall be protected from external flooding (Failure of
(Failure of Above-Ground Uquid Storage Tanks) to ensure the critical design

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

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
(Snow/lIce) 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 e 6 w Evacuation Pump volume, amount of U23s 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 desIgn and
maximum operating parameter values for amount of Uz35 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 U35 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 votume. 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 U235 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 Um 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 U235 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 u235 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
I 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 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 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
(SnowAce) ensure the critical design attribute of physical arrangement Is not

l_ 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 U235 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 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 desin 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 leakage will not result in any appreciable

Leakage accumulation of U235 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 Oil Trap volume, amount of Um 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 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 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.
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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 U235 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 e 6 wt % amount of U23s and enrichment and the conservative design/analysis
ATTRIBUTE 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 tJ'b 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 Oil Catch Pot
Confinement or confinement or leakage will not result In any appreciable

Leakage accumulation of U23s 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.

Assay Sampling LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Piping (largest SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of pipe diameter,

pipe ID In DESIGN Keff - 10 6 wt . amount of U23s and enrichment and the conservative design/analysis
system) ATTRIBUTE 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 desiXn and
maximum operating parameter values for amount of U2 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 piping system
Confinement or confinement or leakage will not result In any appreciable

Leakage accumulation of U23s 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.

Assay Sampling LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between the normal
Piping SAFE-BY- ARRANGEMENT operating conditions and the conservative design/analysis conditions

Arrangement DESIGN 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 U235 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 Um 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 piping system
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of U2`5 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.

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.

Extemal 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)

Extemal 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 tomado events to ensure the
(Tomado) critical design attribute of physical arrangement is not adversely

impacted.

Extemal 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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- Criticality Assessment of Passive Safe-By-Design Components

Review of Up-'
Set Conditions.

Component Critical Design toCag
Dec Ipto Sequence I l)iut Geometry: NotestComments

(A B C Applicable, (E)
.(A)(C)HAZOP.

*Guidewords)'

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

l_ 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 UF4 Rig LOSS OF PHYSICAL Based on qualitative assessment, there is margin between the normal
SAFE-BY- ARRANGEMENT operating conditions and the conservative designtanalysis 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 U235 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 U235 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 Mobile UF6 Rig
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of U235 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 Components shall be protected from construction on-Site to ensure
(Construction the critical design attribute of physical arrangement is not adversely

on Site) Impacted.
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-Criticality Assessment of Passive Safe-By-Design Components

: - -Review of Up -
Set Conditions'

Component -Critical Design ,'GtomChangSequecelDNotes/ComnmentsDescription. SequenceID Attribute Geometry
(A) .(B) - - (Applicabi '(E)
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Guldewords)
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Extemal 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 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
(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.

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 e 6 w Bottle diameter, amount of U and enrichment and the conservative
ATTRIBUTE e =_.____%_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 U2 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 U23 and
enrichment.
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- Criticality Assessment of Passive Safe-By-Design Components:

Review of Up- -,
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'to Change:'Component Critical Design G Not omments
Description Sequence ID Attribute : Ap'lGcobe 'e-

(A) (B) " (C) ..(Applicable (E)
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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 U235 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.

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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Component S Critical Design Change - Ntsomn
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Tails Piping LOSS OF DIAMETER Based on qualitative assessment, there is margin between
(largest piping SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of pipe
diameter In the DESIGN Keff 1.0 @ 6 wt diameter, amount of Un5 and enrichment and the

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 U235 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 M5 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 piping
Confinement or system confinement or leakage will not result in any

Leakage appreciable accumulation of U23 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.

Tails Piping LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between
Arrangement SAFE-BY- ARRANGEMENT the normal operating conditions and the conservative

DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE
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Criticality Assessment of Passive Safe-By-Design Components . .|

Review of Up-
Set

Conditions to
Component Sequence ID Critical Design Change - - NotesComments
Description' SqecD Attribute Geometryents

(A) (B) - C) (Applicable - (E)
HAZOP

- - - Guldewords)
* (D)

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 U23s 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 Um and enrichment.

Corrosionf 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 Um 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 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 Uquid 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.

Extemal 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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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
.Set

- -Conditions to
Component Critical Design:.' -Change
Description - Sequence ID Attribute Geometry Notes/Comments
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External 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 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

(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/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.

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 Uns 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 U23s 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 Pump Set confinement or leak~_ge 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.
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Criticality Assessment of Passive Safe-By-Design Components

Review of UP-
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-- HAZOP - -
-Guldewords)-

(D). -

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)

Extemal 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 Uquid 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

(Tomado) 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 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

(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.
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Criticality Assessment of Passive Safe-By-Design Components
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Tails Evacuation LOSS OF VOLUME Based on qualitative assessment, there is margin between
Pump SAFE-BY- 24 liters the parameter values at normal operating conditions of

DESIGN Keff = 1.0 @ 6 wt % Tails Evacuation Pump volume, amount of U235 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 design and maximum operating parameter
values for amount of U235 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 Um5 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 Tails
Confinement or Evacuation Pump confinement or leakage will not result in

Leakage any appreciable accumulation of Um 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 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

DESIGN Keff - 1.0 0 6 wt % Carbon Trap diameter, amount of Um and enrichment and
ATTRIBUTE . the conservative design/analysis values for these

parameters assumed for criticality.
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' :'Criticality Assessment of Passive Safe-By-Design Components
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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 uL2m 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 U23s 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 Carbon Trap confinement or leakage will not result In any

Leakage appreciable accumulation of U235 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
Trap SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of

(Tails EvacuatAon) DESIGN Keff =1.0 e 6 wt % Aluminum Oxide Trap diameter, amount of Um 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 Um 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 U23s 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 U235 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 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 Keff- 1.0 D Chemical Absorber Oil Trap volume, amount of U 2M 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 design and maximum operating parameter
values for amount of Um 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 Uns 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 Um 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
(Tails Evacuation) SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of Oil

DESIGN Keff 1.0 6 w Trap diameter, amount of Um and enrichment and the
ATTRIBUTE e = .0 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 diameter and
to adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of Um 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 U235 and enrichment.

Corroslon/ 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 corrosionterosion 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 Oil
Confinement or Trap confinement or leakage will not result in any

Leakage appreciable accumulation of U23s 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 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 e 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/ 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 Vacuum Cleaner confinement or leakage will not result In

Leakage any appreciable accumulation of U235. 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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Criticality Assessment of Passive Safe-By-Design Components

Revlew'of Up-
Set

- - Conditions to
Component Critical Design: Change -otes'Comments
Description SequenceiD Attrbute GeoetrysComments

(B)(A) C) ' (Applicable ,E)
-HAZOP

Guldewords)

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
Events to ensure the critical design attribute of diameter is not

(Construction adversely Impacted.
on Site)

Extemal 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.
External Components shall be protected from Tomado events to
Events ensure the critical design attribute of diameter Is not

(Tomado) 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 SnowAce events to
Events ensure the critical design attribute of diameter Is not

(SnowAce) 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 normal operating conditions and the conservative

Trap Set DESIGN design/analysis conditions assumed for criticality.
ATTRIBUTE

.4
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Criticality Assessment of Passive Safe-By-Design Components

;:Review of Up-
Set.

Conditions to
Component Sequence Critical Design Change - : Notes-Comments
Description - -Sequence lDttlue--Gotr----; Notes/Comments;Decito D Attribute Geometry

(A) (B) -C) (Applicable - (E) -

:-Guldewords)
;~~~~ ~ ~ --- - - -- (D).- -

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 Uns 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 U235 and enrichment.

Corrosionl 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
uW 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 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 Uquid 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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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-:

Conditions to,
:Component SequenceID -Critical Design ,aChange Notes/Comments

Description ~Attribute Goer E
(A)' (B) C) -(Applicable: -(E)

,HAZOP
Guldewords)

,;__ _ _ _ _ ' _ '_ ,_ :_ _ '._ '-_ _ ,. (D )

External 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 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

(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.

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 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)

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 Uquid adversely impacted.

Storage Tanks)
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
'Set -

- ' Conditions to
Component S Critical Design - Change, Notes/omments
Description SeuneI .Attribute - -Geometry -()

-(A). ( - C) - (Applicable
HAZOP'

- Guldewords)
-- _-_-;_-_-_._-- (D ) . _- _-_-_;_,_--_._;

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

(Tomado) 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 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

(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.

Chemical 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.

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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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-i
- Set

Conditions to ;
Component Seuec Critical Design Change N C m

(AASequence ttribute - .:Geometry
(B) - C) (Applicable -

HAZOP
Guldewords)

- - - - - ; * ](D) - - :

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)
External Components shall be protected from external flooding

Events (Failure (Failure of Above-Ground Uquid Storage Tanks) to ensure
of Above- the critical design attribute of physical arrangement is not

Ground Uquid 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

(Tomado) 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 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

(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 UFs Rig 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 U236 and enrichment.
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'Criticality Assessment of Passive Safe-By-Design Components

-Review of Up-
Set',

'Conditions to
Component Critical Design Change
Description Sequence ID Attribute ':,,Geometry Notes/Comments

(A) C) :;: . (Applicable (E)
-HAZOP

Guldewords)
(D)

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 U2

3s 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 UF6 Rig confinement or leakage will not result In any

Leakage appreciable accumulation of U23s 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.

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)
Extemal 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)

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

(Hurricane) Is not adversely Impacted.

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

Review of Up-
Set

:Conditions to
Component Critical Design - Change

'Sequecell)Notes/CommentsDescription equenceID Attribute - Geometry; -- m -
(A) -(B) C) (Applicable (E)

HAZOP
--Guidewords)
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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)

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

(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 Um 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 U23s 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 U2 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 Finger
Confinement or Sample Bottle confinement or leakage will not result In any

Leakage appreciable accumulation of U23s 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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Criticality Assessment of Passive Safe-By-Design Components

. .Review of Up-

Conditions to

C e SequencelD Critical Design .Change - Notes/CommentsDescription Attribute Geometry
:(A) ( ' C) (Applicable (E)

HAZOP
Guidewords)

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: 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 Passive Safe By-Design Components

Review of Up-
Set Conditions

Component S Critical Design -to Change
Dsrton Sequen'ceiD AiueGeometry Notes/Comments
( (B) (Applicable- (E)
(A) (C) HAZOP

Guidewords)
(D) -_--_-

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 Keff -0 e 6 wt % conditions of pipe diameter, amount of U and
In the system) ATTRIBUTE K . @ 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' 5 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 Um and enrichment

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
wall erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of
Confinement or piping system confinement or leakage mill not result

Leakage in any appreciable accumulation of Um 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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Criticality Assessment of Passive Safe By-Design Components

Review of Up-'

Set Conditions
Component -ID Critical toCage Notes/Comments
Description Sequence Geometry

(A)(B) ()(Applicable :(E):(A HJaZOP
Guldewords)

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 U2

3 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 U23s and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion 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 Based on qualitative assessment, postulated loss of
Confinement or piping system confinement or leakage will not result

Leakage in any appreciable accumulation of U235 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.

Extemal 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
(Failure of flooding (Failure of Above-Ground Liquid Storage

Above-Ground Tanks) to ensure the critical design attribute of
Uquid Storage physical arrangement is not adversely Impacted.

Tanks)
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Criticality Assessment of Passive Safe By-Design Components

- - Review of Up- - - :
,Set Conditions:

Component' Critical Design toCagSequence D Atribute - Geomet1y Notes/Comments
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(A) (C) HAZOP
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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.

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 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
(Product SAFE-BY- 24.4 cmn (ID) between the parameter values at normal operatinp
Blending DESIGN Keff 1.0 e 6 wt % conditions of component diameter, amount of U23

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 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 U235 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 U23s and enrichment
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;Criticality Assessment of Passive Safe By-Design Components
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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
wall erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of
Confinement or cold trap confinement or leakage and will not result

Leakage 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.

Product LOSS OF VOLUME Based on qualitative assessment, there Is margin
Blending SAFE-BY- 24 liters between the parameter values at normal operating

Evacuation DESIGN ff 10 6 wt conditions of Product Blending Evacuation Pump
Pump ATTRIBUTE e = . 6volume, amount of U235 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 U23

s 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 U23s and enrichment.
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Criticality Assessment of Passive Safe By-Design Components

; - - Review of Up
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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 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 Product Blending Evacuation Pump confinement or

Leakage leakage will not result in any appreciable
accumulation of Un3 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 LOSS OF DIAMETER Based on qualitative assessment, there Is margin
(Product SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
Blending DESIGN Keff 1.0 i 6 wt % conditions of Carbon Trap 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 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 U235 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 U235 and enrichment.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components

Revlew of Up-
Set Conditions

Component Critical Design toCag-
Description SequencelD Att ibut - Geometry Notes/Comments

() - (B) ()(Applicable - E

Guldewords)
(D)

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
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 result

Leakage in any appreciable accumulation of U23S 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 Keff 1.0 @ 6 wt % conditions of Aluminum Oxide Trap diameter,
Blending ATTRIBUTE amount of U2m 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 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.2" 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 U235 and enrichment.

NEF ISA Summary
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Criticality Assessment of Passive Sate By-Design Components

Review of Up-
* Set Conditions

Component ID Critical Design to Change:*Sequence Atrbue) Geometry Notes/Comments
Dsrpin(B) (C:(pplicabie (E)

(A) M AO
-- Guldewords) -

; _ _ _ _ _ _ _ _ _ . _ _-_ _;-__ _ -_ _- (D ) - _--_-_._._-_E

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
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 Uz3s
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 Oil 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 U235 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 U23s 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 U235 and enrichment.

NEF ISA Summary
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'Criticality Assessment of Passive Safe By-Design Components:

Review of Up- -
Set Conditions',

Description Sequence (D ; Applicble .--'N aIedneD Geometry. 'Notes/Comments
(A) ~ ()()HAZOP(E

Guldewords)
:_ _-_ _-_ _-_ (D )-

Corrosionl 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 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

Leakage will not result in any appreciable accumulation of
U235 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
(Product SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
Blending DESIGN Keff 1 0 6 wt % conditions of Oil Trap diameter, amount of UOs and

Evacuation) 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 U235 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 U235 and enrichment.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components

Review of Up-
Set Conditions-

Component Critical Design ' toCne -

Description Sequence-;DAttribute (Applicable NotEs
(A) ()(C) HAZOP()

- - : - -- -- ~Guidewords) - - ----- --
(D)

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
wall erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of
Confinement or Oil Trap confinement or leakagewill not result in any

Leakage appreciable accumulation of U235 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
Cleaner SAFE-BY- 24.4 cm (ID) between the parameter value at normal operating

DESIGN Keff 1 0 6wt conditions of Vacuum Cleaner diameter and the
ATTRIBUTE . 6conservative 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components'

Review of Up-
Set Conditions

Component SequenceID Critical Design - toChange -N ooments
Description AttributeGemty

(A B C Applicable -(E)
Guldewords)

(D)

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
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 U235. 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 Events Components shall be protected from Construction
(Construction on Site to ensure the critical design attribute of

on Site) diameter is not adversely Impacted.

Extemal Events Components shall be protected from Failure of
(Failure of Above-Ground Uquid 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.

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.

Extemal 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.

External Events Components shall be protected from Snow/Ice
(Snow/ice) events to ensure the critical design attribute of

diameter is not adversely impacted.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components

Review of Up-
- - Set Conditions

Component IequencelD tCritical Design oe. - Ch Note s mmets-:SequenceD Geometry -:NtsomesDescription ()Attribute.:, (Applicable(E
(A) -(C)HAO

* - - -- : Guldewords)--
-_ _ _ -_ _ _ -_ _:_-_ _-(D ) '_ _ _ __-_ _ __-_

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 affect the
maintenance of margin to criticality associated with
design and maximum operating parameter values
for amount of U23s 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 U235 and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion 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 Based on qualitative assessment, postulated loss of
Confinement or Product Blending Evacuation Pump/ Chemical Trap

Leakage Set confinement or leakage will not result In any
appreciable accumulation of U235 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components

Review of Up-
Set Conditions

to Change.Component -D Critical Design..~Sequencell -Geometry NtsCmet
esrpon(B) (Applicable E

-(A)'() HAZOP(E
Guidewords)

: - - ----- ; (D ) -_ ___--_ __ _ --- __ __ __-;__

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 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 tornado events
(Tomado) 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 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

(SnowAce) 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.

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 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
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Criticality Assessment of Passive Safe By-Design Components

- Review of Up--
'Set Conditions

Component -eCritical Design to Chane
Sequence ID AriteGeometry Notes/Comments

(A) ~ (B) (C) (Applicable(E
(A) - - - -- AZOP

"Guidewords)
(D)

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 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.

Extemal Events Components shall be protected from tornado events
(Tomado) 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 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 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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* Criticality Assessment of Passive Safe By-Design Components i

R eview of Up-
Set Conditions

Component SqecID Critical Design t hneNoeCm et
D citoSequencelD Gemty,,(tsC);m' entsDescription Attribute :-G:mt

()(B) ()(plcbe(E)
Guldewords)
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Chemical 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 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
(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 Uquid Storage

Above-Ground Tanks) to ensure the critical design attribute of
Uquid 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.

Extemal Events Components shall be protected from tornado events
(Tomado) 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 Components shall be protected from external fire
(External Fire) events to ensure the critical design attribute of

physical arrangement is not adversely impacted.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components:

Review of Up-
Set Conditions

Component ID ~to Change
Sequencel') GeometrCritical NotDesiDescription' Attribute'Goerots~met

'(A) (B) (C) (Applicable :`-
Guldewords)
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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 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 U235 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 Us and enrichment.

Corrosion/ Based on qualitative assessment, it Is highly unlikely
Erosion 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 Based on qualitative assessment, postulated loss of
Confinement or Mobile UFe Rig confinement or leakage will not

Leakage result In any appreciable accumulation of U"5
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.

NEF ISA Summary
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Criticality Assessment of Passive Safe By-Design Components

Review of Up.:
-Set Conditions

:Component Critical Design <oCag
Description SequencelD - b Geometry, .i Notes/Comments

(A) B)()Aplcie(E)
-- Guldewords)

.- . . .... . -(D)

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 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)

Extemal 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.

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 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.

IS 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 e 6 wt % conditions of iS Sample Bottle diameter, amount of
ATTRIBUTE . U2 and enrichment and the conservative

design/analysis values for these parameters
assumed for criticality.
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Criticality Assessment of Passive Safe By-Design Components

Review of Up-
Set Conditions

Component Sqec D Critical Design toChng
DsrpinArite - Geometry Notes/Comment

()(Applicable E
(A) .(C) HAZOP(E

Guidewords)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(D )

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 Um 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 U23 and enrichment.

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
wail erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of
Confinement or 15S Sample Bottle confinement or leakage will not

Leakage result In any appreciable accumulation of Um
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 diam eter.

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.

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
Page 1 of 8

Criticality Assessment of Passive Safe-By-Design Components

- - -Review of Up-
Set Conditions

-Component C Design to Change
Cripon SequenceiD; ArlulD es Geometry Notes/Comments

Descri (B) C (Appicable (E)

- Guldewords) -
: - - ;(D)

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 e = . 6enrichment 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 U235 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 U235 and enrichment.

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
wall erosion would not exceed the critical safe
diameter.

Loss of Based on qualitative assessment, postulated loss of
Confinement or piping system confinement or leakage will not result

Leakage In any appreciable accumulation of U23s 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 is
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



Table 3.7-10 Product Liquid Sampling
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

to ChangeComponent -Critical Design
SequencellD Attribute Geometry - Notes/Comments

Description (Applicable(E
()()(C) HAZOP

Guidewords)
(D)

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 U235 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 U23s and enrichment.

Corroslon/ Based on qualitative assessment, it Is highly unlikely
Erosion 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 Based on qualitative assessment, postulated loss of
Confinement or piping system confinement or leakage will not result

Leakage in any appreciable accumulation of U235 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.

Extemal 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
(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) .-

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
Page 3 of 8

Criticality Assessment of Passive Safe-By-Design Components

-. Review of Up-.-
.Set Conditions

Component .Sequenccritical Design.:- , to Change -Noesomen:sGeometry/Cmmnt
( A (Applicable' . (.E .

Dct - - .. . .- (C) H--OP
Guidewords)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(D )

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.

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 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 v 1 0 6 w e conditions of Vacuum Cleaner diameter and the
ATTRIBUTE Kef 1 6 .conservative desigrnianalysis 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.

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
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'Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Component Critical Design l t Change
Dcrpin SqecID - AbueGeometry Notes/CommrentsDescription - BAttribute -(plcbe- E(B) (Applicable' (E)'

(A) (C): HAZOP.

-Guldewords):
-(D)

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
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 U23. 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
(Construction on Site to ensure the critical design attribute of

on Site) diameter Is not adversely Impacted.

Extemal 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.

External Events Components shall be protected from Seismic events
(Seismic) to ensure the critical design attribute of diameter Is

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.

External Events Components shall be protected from SnowAce
(Snowfice) events to ensure the critical design attribute of

diameter is not adversely Impacted.

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
Page 5 of 8

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

Review of Up-
Set Conditions

Component Crtia Dsgn '.to Change NtsCmet
Cripon SequencelD) Attribute - Geometry Note ommet

()(B): - CApplicable(E
Guldewords)

-_ _- _:_ _- (D)

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 UF6 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 U23s 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 U2

3s and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely
Erosion 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 U23s and enrichment.

Loss of Based on qualitative assessment, postulated loss of
Confinement or Mobile UF6 Rig confinement or leakage will not

Leakage result In any appreciable accumulation of U235
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.

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

on Site) physical arrangement is not adversely impacted.

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

*Component Critical Design' t hneNtsCmetDescription ,Squence ID Geometry -'- (Notes mments
B) (C) HAZOP

(A) ,Guidewords)

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.

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
(Tomado) 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 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 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 normaloperating

DESIGN Kell = 1.0 @ 6 wt % conditions of pipe diameter, amount of U and
ATTRIBUTE K . 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 U235 and enrichment.

NEF ISA Summary



Table 3.7-10 Product Liquid Sampling
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- - : -Criticality Assessment of Passive Safe-By-Design Components:,

A-.Reviewof Up. -
Set Conditions

component Critical Design toCagSequence lDl A-bute Geometry Notes/Comments
Dsrpin(B) *(Applicable. (E)

(A) (C) HAZOP-
Guldewords)

;-_ _ _ _ ___, _ --__ ,_ -_- (D) :-

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 U235 and enrichment.

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 sale 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 1 S Sample Bottle confinement or leakage will not

Leakage result in any appreciable accumulation of U235
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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Table 3.7-10 Product Liquid Sampling
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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.

NEF ISA Summary



Table 3.7-11 Contingency Dump System (Note 1)
Page 1 of 1

Criticality Assessment of Passive Safe-By-Design Components

Review of

- .Conditons to
Component Sequence Critical Design - Change;,;Notes:Comment
Description -ID Attribute Geometry (E)

(A) - (B) (C) . (Applicable
HAZOP,

Guldewords)
.:;_ -_ :: .- . . . -.-..(D).

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



Table 3.7-12 Centrifuge Test System (Note 1)
Page 1 of 1

-'Criticality Assessmnent of Passive Safe-By-Design Components

Reviewo -of
Up-Set

Conditions to
Component Sequence Critical Design. Change - : --- .,,m,,'
Description ID Attribute Geometry -.- e

(A) - (B) (Applicable E),
HAZOP

.Guldewords)
-_ _ _ _ _ :______ :___ : : . '-' .- , -, -, . (D) ,,, _- _ __--._:,_,_,_- ,_._

1- .1. 4 4

+ 4 4

.4. .4. 4 4

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



Table 3.7-13 Centrifuge Post Mortem (Note 1)
Page 1 of 1

Criticality Assessment of Passive Safe-By-Design Components

.Reviewof.UpS. -. :

. - Conditions to
Component Sequence Critical Design: C.-Change Notes/Comments
Description ID Attribute Geometry',

-(A) (B) ( (Applicable (E)

:- Guldewords)
. -:. . . - ~ .. -( D ) . :. . .. ..;...-.:-- ....:-.

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 DescriDtions:

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



Table 3.7-14 Liquid Effluent Collection and Treatment System
Page 1 of 30

'Criticality Assessment of Passive Safe-By-Design Components

-~ Review of Uip-
Set

' -Conditions to
Component - D Criticai Desig'n CngSequence Attribute o-tsCommentsDescription Gtrbueeometry NtsCmet

(A) -(B) (C) - (Applicable
- HAZOP-

Guldewords)
-- - : - . ; - - , -(D) - _ -_ '_' _'_-_-_'_'_';_'_-

Waste LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between
Container SAFE-BY- ARRANGEMENT the normal 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 corrosionterosion 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)

Extemal 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)

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

(Hurricane) Is not adversely impacted.

Extemal 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

(Tomado) 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.

Extemal 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.

NEF ISA Summary



Table 3.7-14 Liquid Effluent Collection and Treatment System
Page 2 of 30

Criticality Assessment of Passive Safe-By-Design Components

-- Review of Up-
Set

Conditions to

Component ID Critical Design Change Notes/Comments
Sequence ID -trbt-NtsCmetDescription ,B triueGeometry(E

(A) - (C) (Apiicable -
HAZOP.

Guldewords)
._-_--_-_-_-_- (D ) - _ - _ - _-, _- _.-_- _----_--

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 w Waste Container volume and the conservative
ATTRIBUTE = . @ 6design/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 U235 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.

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 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.

NEF ISA Summary



Table 3.7-14 Liquid Effluent Collection and Treatment System
Page 3 of 30

Criticality Assessment of Passive Safe-By-Design Components -

Review of Up--
, ,-,-,. - :- -- - -, ~Set -,-- ,,,

.Conditions to
Component : Critical Design Change

Sequencel) ChngNotes/Comments
Description . (B) Attribute Geometry

(A) (; (C) - '.(Applicable -- :
HAZOP

Guldewords)
(D) - _- _: _,, _-,_: _,, _ ,, _- _,,,

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

l (Seismic) is not adversely impacted.

External 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 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 external ice/snow
Events events to ensure the critical design attribute of physical

. (Snowlice) 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.

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 Keff = 1.0 @ 6 wt % Degreaser Water Centrifuge volume, amount of U235 and
ATTRIBUTE e _ . @ 6enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

NEF ISA Summary



Table 3.7-14 Liquid Effluent Collection and Treatment System
Page 4 of 30

Criticality Assessment of Passive Safe-By-Design Components'

Fleview of Up-
Set

Conditions to
component Critical Design Change
Descrlptlon Sequence lD -A.rbue Geo Notes/Comments

(B) -(C) (Applicable (E)
(A) HAZOP

Guldewords)

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 U235 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 u235 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 external flooding
Events (Failure (Failure of Above-Ground Uquid Storage Tanks) to ensure

of Above- the criticality design attribute of volume is not adversely
Ground Liquid Impacted.
Storage Tanks)

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

(Hurricane) adversely Impacted.

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

(Seismic) adversely Impacted.

NEF ISA Summary



Table 3.7-14 Liquid Effluent Collection and Treatment System
Page 5 of 30

-Criticality Assessmennt of Passive Safe-By-Design Components

Review of Up-
Set

Conditions to
Component Critical Design 'Change Not/Comments
Description Seuec ID .,Atrbt Geometry.(B) Atriut--(A) --- '(C) (Appilcable (E)

HAZOP
Guldewords)

_ _ _ _ _ _ _ _ ;-(D )

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 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 U23

Pump ATTRIBUTE K . 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 U235 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 Uz3s 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

:Review of Up-
Set

- -! - - : : ~Co nd ltlons to--:--
-Component Critical Conditionshan tocripon Sequence)ID Design Change - Notes/Comments

(AC)(Appiicable (E)
HAZOP

- Guldewords)-
- :_ _ _ _ -_- ,_-_,_-_;_- _ - ( 0) - _ _-_-_,_ _:_ __-_ _ _ _ __-_,_ _-_-_-_-

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

_I 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 Uquid 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 tornado 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

. (SnowAce) 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
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Criticality Assessment of Passive Safe-By-Design Components -

Review of Up-'
Set

Conditions to
Component Critical Design ''Change Notes/Comments
Description Seunc D Attribute Geometry

(A)B) - -- (C) - (Applicable (E)

Guldewords)
-- __ _ _;_-_- (D)

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 U235
ATTRIBUTE e = . @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 U235 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 U235 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 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.

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 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)

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

. (Hurricane) adversely impacted.

NEF ISA Summary
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- Criticality Assessment of Passive Safe-By-Design Components'

Review of Up-
..Set

Conditions to
;Component, Critical Design Change oeImen'Sequence ID oeometry
Description ()Attribute GAeliabetr

(A) (C) HAZOP(E
: Guldewords)
-- (D)

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

(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/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 e 6 wt % Degreaser Water Centrifuge Feed Pump volume, amount
Pump ATTRIBUTE of Us 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 U235 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 Uz23 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 corroslon/erosion resistant and postulated
complete wall erosion would not exceed the critical safe
volume.

NEF ISA Summary
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'Criticality Assessment of Passive Safe-By-Design Components

* Review of Up-
Set

Compon-nt-D -; : Conditions to
Copoen:Critical Design :ChangeDcrpon SequencelD- ; Geometry- NoteslComments -

(A) (C) (Applicable (E)
-(A) (B: () .HAZOP

Guldewords)
: - ; : 7 - - - -(D )

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)
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 volume is not adversely

Ground LUquid impacted.
Storage Tanks)

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

(Hurricane) adversely Impacted.

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

(Seismic) adversely impacted.

Extemal Components shall be protected from tornado events to
Events ensure the criticality design attribute of volume Is not

(Tomado) adversely impacted.
Extemal 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

l (External Fire) adversely Impacted.

Extemal Components shall be protected from external Ice/snow
Events events to ensure the criticality design attribute of volume is

(SnowAce) 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
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-Criticality Assessment of Passive Safe-By-Design Components

Revlew of Up-
- - Set

--Conditions to
Component Critical Design - :Change NoteslCorments
Description SqecID Attribute Geometry

(A) (B) (C) - (Applicable (E)
HAZOP;

Guldewords)
_ _ _ _ _ _ _ _ _ .__ _ _-__ _-: (D )

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 0 6 wt % pipe diameter, amount of U235 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 U235 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 U23s 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)

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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

-Review of Up- -
Set,'

Conditions to
Component Sequence ID Critical Design Chang
Description Attri bute 'Geometry.Nts~met

*()()(C) : (Applicabie(E
HAZOP

- -- Guidewords)

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 external fire events to
Events ensure the criticality design attribute of diameter is not

(External Fire) adversely impacted.

External Components shall be protected from external 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.

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

ATTRIBUTE l

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 U23 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 U235 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components '

Review of Up-:
Set -

': C-m':nent- Conditions to
Component I : - Critical Design Change Notes/Comments
Description - S D Attribute ":,'Geometry (E)

(A) - ' (C)- (Applicable'
HAZOP

: .Guldewords)
-'__ _ _ _ _ _ _ :-(D)

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)

Extemal 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)

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

(Hurricane) Is not adversely impacted.

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

l (Seismic) is not adversely impacted.

Extemal 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 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

(Extemal Fire) Is not adversely Impacted.

Extemal Components shall be protected from external Ice/snow
Events events to ensure the critical design attribute of physical

(SnowAce) 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
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Criticality Assessment of Passive Safe-By-Design Components -

Review of Up-
- 1-: - ..... :- . : :: : a . . ..- Soet..-;. .... -..

Conditions to
Critical Design, Cane

soponequence ID: AttrbuNtes.Comments
(A) (B) . (C) ..(Appicable (E)

HAZOP
Guldewords)

._____ _ . _ . .- . .;:.(D).

Spent Citric LOSS OF DIAMETER Based on qualitative assessment, there Is margin between
Acid Piping SAFE-BY- 24.4 cm (ID) the parameter values at normal operating conditions of

(largest pipe ID DESIGN Keff 1.0 6 6 wt % pipe diameter, amount of U235 and enrichment and the
In subsystem) ATTRIBUTE e 1conservative 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 U235 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 U235 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)

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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-.:
Set

- Conditions to'
*Component Critical Design ' -Change -
' Description S D Attribute Geometry Notes/Comments

(A) (B) (C) (Applicable (E)
HAZOP

Guldewords)
; - : - : ; -; ~~(D) -- ' !- ---

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

(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 external fire events to
Events ensure the criticality design attribute of diameter Is not

(External Fire) adversely impacted.

External Components shall be protected from external 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?23 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 U235 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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Criticality Assessment of Passive Safe-By-Design Components

- Review of Up-
Set

- e , :- ; - - --.; Conditions to - S- ;: -Comoet Critical Design Condtoso-oponen SequencelD AttritCange Notes/Comments
Description (B)ibteGeometry

((E)-(A) (C) : '(Applicable
, : -, - -- ; ' o .;-' '- HAZOP : , '; : -- - -- :

- Guldewords)

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

.- Review of Up-,
Set

- 4 ! - , - - ; - , ~Conditions to,, --- ,-- --
Component - Critical Design :Change NotesComents
Description SqecID Attribute - Geomeatry(E

(A)' (B) (C) '-: (Applicable
HAZOP

Guldewords)'
:__-_ _-_ _-_ _'(D )

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 @ 6 wt % Spent Citric Acid Transfer Pump volume, amount of U235
ATTRIBUTE e . 6and 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 U235 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 U235 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

l_ 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 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 LUquid impacted.
Storage Tanks)

Extemal 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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Criticality Assessment of Passive Safe-By-Design Components-

-:- Revlew of Up-'
set.

'Conditions to'
- Component :Sequence ID Critical Design: Change, Noes/Comments

Description Attribute - - Geometry.
(A) (C) (Applicable (E)

HAZOP'
Guidewords)

_ _ _ _ _ _ _ _ _(D )

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

(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/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.

Spent Citric LOSS OF VOLUME Based on qualitative assessment, there is margin between
Acid Unloading SAFE-BY- 24 liters the parameter values at normal operating conditions of

Pump DESIGN Keff- 10 6 wt % Spent Citric Acid Unloading Pump volume, amount of U12s
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 U235 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 U235 and enrichment.

Corrosionf Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result In a corrosionlerosion 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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-Criticality Assessment of Passive'Sate-By-Design Components

Review of Up-
-Set'

- Conditions to.
Component ID Critical Design: 'Cha~nge Nts~met
Description Sequence Attribute Geometry '

(A) (B) (C) '(Applicable, (E)
HAZOP.

- :G uidewords)

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 external flooding
Events (Failure (Failure of Above-Ground Uquid 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 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.
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0

Criticality Assessment of Passive Safe-By-Design Components

Review of Up--
-. Set

Conditions to
Component ID Critical Design' Change NtsCmet
Description Sequence Attribute Geoments

(A)' (B) -- '(C) '(Applicable
'HAZOP

Guldewords)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - (D )

Laboratory LOSS OF VOLUME Based on qualitative assessment, there Is margin between
Waste Pump SAFE-BY- 24 liters the parameter values at normal operating conditions of

DESIGN Keff 1.0 Q 6 wt % Laboratory Waste Pump volume, amount of U2 and
ATTRIBUTE eenrichment 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 U235 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 U235 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.

Extemal Components shall be protected from construction on-She
Events to ensure the criticality design attribute of volume is not

(Construction adversely impacted.
on Site)
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 volume Is not adversely

Ground Liquid Impacted.
Storage Tanks)

Extemal 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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Criticality Assessment of Passive Safe-By-Design Components

:Review of Up-
Set

Conditions to
Component 'Critical Design Change Notes/Comments
Description* Sequece - - Attribute Geometry (E)

(A) (B) (C) .(Appflcable

Guldewords)
._ _ _ _ _ _ _ _ ._ - _ . . _ . _. _ - _ . . _ -(D )

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

(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.

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 @ 6wt Miscellaneous Effluent Transfer Pump volume, amount of
ATTRIBUTE ef _ 1. 265 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 U23s 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 UZ35 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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Criticality Assessrmient of Passive Safe-By-Design Components .... ..

Review of Up-
Set

- Conditions to
r Component Critical Design - - Change NotesComments

De'13scription SqeneI Attribute. Geometry(E
(A) (B) "(C) Aplicable (E

*HAZOP
Guldewords)
- - (D ) _ _ _ _ _ _ _ , . _ - _ , _ , _ , , _ , _ . , , , , , _ . , _ : _,

Loss of 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.

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 Uquid 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.

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

(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.

Extemal Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is

(Snowlice) 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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Criticality Assessment of Passive Safe-By-Design Components: -

Review of Up-.
:'- -Set -
- Conditions to

Component -CiiaDegn -hange

Description ASequenc ID Attribute G Geometry NotesComments(B))(A) (B)- (C) (Applicable (E)
-HAZOP:

Guldewords)
; --- - (D)- -

Miscellaneous LOSS OF DIAMETER Based on qualitative assessment, there Is margin between
Effluent 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 U235 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 Um 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 Um 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)

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

of Above- the criticality design attribute of diameter Is not adversely
Ground Uquid 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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-Criticality Assessment of Passive Safe-By-Design Components

Review of Up-'

_Set
Conditions to'

Component Critical Design Change Notes/Comments
Description SqecID AtiueGeometry(E

(A) - (B) (C) - ' (Applicable
HAZOP.

Guldewords)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(D )

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

(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 external fire events to
Events ensure the criticality design attribute of diameter is not

(External Fire) adversely impacted.

External Components shall be protected from external 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
Effluent 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 U235 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 U23s 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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Criticality Assessment of Passive Safe-By-Design Components

- - - ;Review of Up-
Set,

Conditions to
Component ID Critical Design, Changeents
*Description SqncID Attribute Geometry

(A) - B) (C) - (Applicable (E)*(A) HAZOP
- - 'Guldewords)

,_,_- ,__:,__',__,'__' (D) ' ,- , ',

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)

Extemal 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

(Tomado) 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 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.
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
-Set':

- -- Conditions to
Component -'Critical Design -Change.
Description Seq ID Attribute Geometry otnts

(A) ()(C) ,.(Applicable(E
-HAZOP
Guidewords)

:~ -- -- -- : -(D) ~
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 w Precipitation Treatment Tank Filter Press Feed Pump
Feed Pump ATTRIBUTE e = . @ 6volume, amount of U235 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 U235 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 U235 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.

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 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)
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'.'CriticalityAssessmentof Passive Safe-By-Design Components

Review of Up-
Set'

' - - Conditions to
-. 'Component Critical Design, Change e entstSequencelIDDesci ption -t c ate Attribute te of Geoete is nE

(A) (C) (Applicable
* HAZOP

- Guldewords)

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 torado events to
Events ensure the criticality design attribute of volume is not
In(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/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.

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 Keff 1.0 @ 6wt% Precipitation Treatment Tank Transfer Pump volume,

ATTRIBUTE . amount of U2 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 U23s 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 U235 and enrichment.
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Criticality Assessment of Passive Safe-By-Design Components

:Review of Up-'
::Set

Conditions to
Component Critical Design Change Notes/Comments
Description S D Attribute Geometry

(B) E
(A) (C) '(Applicable 'E"

HAZOP
*Guidewords)'

* (D)
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 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 Uquid 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.

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

(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 is not adversely Impacted.

(External Fire)

External Components shall be protected from external ice/snow
Events events to ensure the criticality design attribute of volume is

(SnowAce) not adversely Impacted.
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Criticality Assessment of Passive Safe-By-Design Components -

-Review of Up-
Set

Conditions to
Component Sequence iD Critical Design:- Change m nts
Description At'bueGeometry,.

(A) (B) (C) (Applicable (E)
* .. HAZOP:-

l - Guldewords)

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 operating conditions of the

Collect and DESIGN Keff =1.0 @ 6 curb area shape, amount of U235 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 U235 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 U235 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 result in any

Leakage appreciable accumulation of U23s 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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-Criticality Assessment of Passive Safe-By-Design Components -:

Review of Up-
-Set

Conditions to.,
Component Critical Design ~ .. Change NtsCmet

DsrpiSequenceiD' C iActtrib~uet~el~ erer Notes/Comments-.-Description* euec D .bt Geometry
(A) ()(C) (Applicable (E

:HAZOP'
:- Guldewords)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _J D )

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 shape is not adversely
Ground Uquid 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

(Tomado) adversely impacted.

Extemal Components shall be protected from local 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/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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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 Passive Safe-By-Design Components

: -Review of
-Up-Set

Conditions to
Component Criia ein CagDSequenceiD ritca Design ChangentsDescription (B)Attribute !.Geometry Nts~met

(A) (C) (Applicable (E)
:HAZOP

:: -: - Guldewords)

-- ._ _ __ - - ; -- - (D )-

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 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 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.

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 not

. (External Fire) adversely Impacted.

NEF ISA Summary



Table 3.7-15 Solid Waste Collection System
Page 2 of 4

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

Review of.
- Up-Set

Conditions to' - ....
ComponentSequence ID Critical Design: Change
Description B)Attribute Geometr Notes/omment

(A); (c) (Applicable (E)
- - - ~~HAZOP - ----

Guidewords)
-: - -- , ! -- : ~(D) - - ; - -- -- ;

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 critical safe volume.

Loss of Based on qualitative assessment, postulated loss of 12 Liter
Confinement Canister confinement or leakage will not result in any appreciable
or Leakage accumulation of U23s 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.
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. :-CriticalityAssessmentofPassive.Safe-By-DesignComponents-

-Review of -
* Up-'Set

-- -Conditions to
Component Criia ein Cag

, Sequence iD Nritclesign Change Notes/CommentsD'escripto(B Attribute Goer E
(A) (C) ;(Applicable

.HAZOP~
Guldewords) -

- -,,,,, (D)
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 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.

External 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 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

(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 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.

NEF ISA Summary



Table 3.7-16 Decontamination Workshop
Page 1 of 19

___ __Criticality Assessment of Passive Safe-By-Design Components

- - Review of
Up-Set

Conditions to
Component SqecID Critical Design Change

D I in SequencelD *Cica egn Go tr- Notes/Comm entsDescription Attribute 2_ Geometry NtsCmet
---(A) (B) - (B(C)(Applicable (E)

HAZOP
Guldewords)

-- _ _ __;_:_ _-_(D )

Fomblin Oil 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.

ImpactlDrop 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)

Extemal Components shall be protected from external flooding (Failure of
Events Above-Ground Uquid 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.

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.

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)

Extemal Components shall be protected from external fire events to
Events ensure the critical design attribute of physical arrangement Is not

(Extemal Fire) adversely Impacted.
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-Criticality Assessment of Passive Safe-By-Design Components

Review of'
'Up-Set

Conditions to
Component Critical Design Change
Description S D Attribute --,Geometry Notes/Comments

(A)B (C) ..- (Applicable - ;'

- Guldewords)
.,_ ,-_- ._-__-__-_ (D) ' , -,, , ,,, -, ,- - ,I

Extemal 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.

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

l_ 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)

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)

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

(Hurricane) 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 tornado events to ensure
Events the critical design attribute of physical arrangement is not

_(Tomado) adversely Impacted.
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Criticality Assessment of Passive Safe-By-Design Components

Review of
Up-Set-:

Conditions to
Component Critical Design'., -Change NtsCmet

'onlnlnSequencel(r:clDts~Georntr~- Notes/Comments:-Description SqecID Attribute . : - Geometry
(A) (B)(C) - (App icable (E)

(c) 'HAZOP~
Guldewords) -

-- - - - ----(D) -,

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 result in 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 t 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 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 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 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 U235 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.
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Criticality Assessment of Passive Safe-By-Design Components

- - Review of

Conditions to
Component -SequenceID Critical Design: Change NotesComments
Description - ()Attribute ,Geometry-

* (A) - ' (C) , , :'(Applicable (?-
* HAZOP,.

Guldewords)

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 LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Container SAFE-BY- 24 liters parameter value at normal operating conditions of 6 Liter

DESIGN Keff 1.0 @ 6 wt % Residue Container volume and the conservative design/analysis
ATTRIBUTE 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 sate 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 6 Liter
Confinement Residue Container confinement or leakage will not result in any
or Leakage appreciable accumulation of U235 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 LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between the
Container 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.

NEF ISA Summary



Table 3.7-16 Decontamination Workshop
Page 5 of 19

- --Criticality Assessment of Passive Safe-By-Design Components :

Review of.:
-Up-Set.---

Critica: -Conditions to

.Component Sequence ID Designe- - Change No oments

| External Components shall be protected from construction on-Site to
Events ensure the critical design attribute of physical arrangement is not

(Construction avreyimpacted.
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

(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 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.

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

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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Reviewof
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Conditions to
Component. Critical Design Change

Sequence lD Ar Notes/Comments
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Guldewords)

_ _ _ _ _ _ _ _ _ _ _ _ _(D ) .
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)
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.
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 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

(SnowAce) 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.

Citric Acid LOSS OF Shape-Slab Based on qualitative assessment, there Is margin between the
Holding Tank SAFE-BY- 1 1.5 cm parameter values at normal operating conditions of Citric Acid

(Decon System DESIGN Keff -1.0 @ 6 wt ° Holding TanUDecontamination 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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Criticality Assessment of Passive Safe-By-Design Components

Reviewof-
.Up-Set

-. Conditions to
Component ID Critical Design -. Change NoteslComments

- Description S Attribute Geometry (E)
.(A) ()-()(Applicable

HAZOP:
Guldewords)

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
u235 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 U235 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 She)
Extemal 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)
Extemal 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.

(Tornado)
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Criticality Assessment of Passive Safe-By-Design Components

Review of -
Up-Set -

Conditions to
Component ce Critical Design :'Change NoteComments
Description .2:'Attribute Goer

*(A) (B) (C) (Applicable (E)
HAZOP

Guldewords)
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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 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.

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 @ 6 wt % 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 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 appreciable
or Leakage accumulation of U235. 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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* Criticality Assessment of Passive Safe-By-Design Components

-Review of
:Up-Set - -
-Conditions to

Component :Sequene ID Critical Design Change; NotesComments
Description ( Attribute Geometry -
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- HAZOP
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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.

External 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 normal operating conditions of Sample

DESIGN Keff = 1.0 @ 6 wt % Bottle Wash Drip Tray shape, amount of U235 and enrichment
ATTRIBUTE 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
U235 and enrichment.

NEF ISA Summary



Table 3.7-16 Decontamination Workshop
Page 10 of 19

Criticality Assessment of Passive Safe-By-Design Components
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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 U23s 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.

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)
Extemal 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.

(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

(External Fire) impacted.
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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.

Fomblin Oil 6 LOSS OF VOLUME Based on qualitative assessment, there is margin between the
Liter Container SAFE-BY- 24 liters parameter value at normal operating conditions of 6 Liter

DESIGN Keff = 1.0 6 wt % Residue Container volume and the conservative design/analysis
ATTRIBUTE 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 6 Liter
Confinement Residue Container confinement or leakage will not result in any
or Leakage appreciable accumulation of U235 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.

Product Pump 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.
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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

(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)

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 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.

Residue LOSS OF PHYSICAL Based on qualitative assessment, there Is margin between the
Container 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

'Criticality sessment of Passive Safe-By-Design Components -

-Review of-
up-set:-

Conditions to
-_Component' Critical Design i,:Change Nts/omet
Description: Sequence ID CAttribute Geometry

(A)- (B). (C) !, , , ' (Applicabe b(E)
HAZOP

Guldewords)
-________ _ -;(D)

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 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

(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) l

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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Fiexibie Hose LOSS OF ~~~ ~ ~~(D) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FeilHoe LSOF 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 corrosionlerosion 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 tire to ensure the critical
design attribute of physical arrangement is not adversely

____ ____ ___ ___ ____ ____ ___im pacted.

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

____ ___ ___ _ _ ___ ___ ____ ___ __ ___ ___ ___ Im pacted.

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)
Extemnal 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.
Uiquid Storage

___________ ~~~~Tanks) _______________________
Extemnal Components shall be protected from hunricane events to ensure
Events the critical design attribute of physical arrangement is not

(Hurricane) adversely Impacted.
Extemnal 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

(Tomado) 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)

Extemnal Components shall be protected from extemnal fire events to
Events ensure the critical design attribute of physical arrangement Is not

____ ___ ____ __ ___ ____ ___ ___ ____ ___ ___ (Extemnal 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.

Flexible Hose 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 Flexible

Cabinet DESIGN Keff = 1.0 @ 6 wt % Hose Decontamination Cabinet shape, amount of U235 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
U235 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 U235 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
or Leakage appreciable accumulation of U23s 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.

(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.
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

Cabinet DESIGN Keff = 1.0 e 6 wt % Bottle Decontamination Cabinet shape, amount of U2s 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
U23s and enrichment.
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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 u23 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
or Leakage appreciable accumulation of U235 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)
External Components shall be protected from external flooding (Failure of
Events Above-Ground Uquid Storage Tanks) to ensure the criticality

(Failure of design attribute of shape Is not adversely impacted.
Above-Ground
Uquld 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

(External Fire) Impacted.
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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.

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 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)

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.
Uquid 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.
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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/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 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.

NEF ISA Summary



Table 3.7-17 Fomblin Oil Recovery System
Page 1 of 4

CriticalityAssessmentofPassiveSate-By-DesignComponents

Review of.
Up-Set,

;- Conditions to
Component Sequence Critical Design Change

- Description. ID :Attribute a -Geometry Notes/Comments
-(A) -(B); (C) - : (Applicable (E)

-- HAZOP
Guldewords) -

-__ _ _ _ _ _ -_ _ _ _ _ , _ _ -__- , (D)

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 leakage 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.

Extemal 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 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/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.

Fomblin Oil LOSS OF Shape-Slab Based on qualitative assessment, there is margin between the
Recovery Rig SAFE-BY- 1 1.5 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
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 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
Confinement Fomblin Oil Recovery Rig Cabinet or leakage will not result in
or Leakage any appreciable accumulation of U23s 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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Review of
;U-- pSet :
Conditions to'

Component Sequence Critical Design - Change - Notes/Comments
Description ID Attribute Geometry

(A) - (B) (C) (Applicable (E)
HAZOP

Guldewords)
: - -- - -: - (D ) - _-_: _ __:_:_-_-_--_-_-

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.

External 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)

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 external 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 ISA Summary



Table 3.7-17 Fomblin Oil Recovery System
Page 4 of 4

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



Table 3.7-18 Ventilated Room System
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Criticality Assessment of Passive Safe-By-Design Components''

Review of Up-
Set Conditions

Component Criticai A esig toChange Desi
Dsipin Sequence ID AttibteGeometry NotesComments

(B) E
AA) HAZOP

Guldewords)
_ _ _ _ _ _ _ _ _ _(D )

Cylinder LOSS OF DIAMETER Based on qualitative assessment, there Is margin between the
Pressure Test & SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of pipe

Pump Out DESIGN Keff 1.0 e 6 % diameter, amount of U235 and enrichment and the conservative
Piping (largest ATTRIBUTE design/analysis values for these parameters assumed for
pipe ID In the criticality.

system)

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 U235 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 U235 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 piping
Confinement or system confinement or leakage will not result in any

Leakage appreciable accumulation of U235 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
control.

Cylinder PHYSICAL Based on qualitative assessment, there is margin between the
Pressure Test & ARRANGEMENT normal operating conditions and the conservative

Pump Out design/analysis conditions assumed for criticality.
Piping

Arrangement

NEF ISA Summary



Table 3.7-18 Ventilated Room System
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Criticality Assessment of Passive Safe-By-Design Components

Reviw4 of Up.
SetConditions . .....

Compnent- Seuenc IDto Change
Desripionriica Deig Geometry NotesComments

(B) Attibute (Applicable . -.
(A) (C)HAZOP -E

-Guidewords). -
-_ _ _ _ _ _ _ _ -_ _E_-_;- _ _- _- _ :- (D )

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 U235 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 U235 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 U235 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 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 Uquid Storage Tanks) to ensure the critical

Above-Ground design attribute of physical arrangement Is not adversely
Uquid 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
(Tomado) the critical design attribute of physical arrangement Is not

adversely impacted.

NEF ISA Summary
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Criticality Assessrent of Passive Safe-By-Design Components

Review of Up-
Set Conditions :

Compone Sequence D Critical Design' - Geometr
Description i -() - - - -trbute(A) (C) :, (Applicable (E)

(A) :(C).HAZOP,
Guidewords)

- -. - -- --- ; ;- - (D ) -_ _ -_ -_ -_ _ _--_ _-_-_-_-_--_ _--_-_-_-_ ;

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.

Cold 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 component

Pressure Test & DESIGN Kell 1 O 6 wt % diameter, amount of U236 and enrichment and the conservative
Pump Out ATTRIBUTE e - . . 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 U235 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 U235 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
Idesign attribute of diameter is not adversely Impacted.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

.- - Review of Up-
Set Conditions

Component Desgnc to Changet-CmetSequence ID CriticaloGeometrDescription. Attribute (AppicabetrE)
(A) ()()HAZOP.

-Guldewords) :
- _ _ _ _ _ _ _ _ -_._-_v_-_:- _ -_ ;_ - (D ) - _:_ - _ - _--_-_--_ ;_ -

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 Cylinder

Pump Out DESIGN Keff 1.0 @ 6 wt ° Pressure Test & Pump Out Evacuation Pump volume, amount
Evacuation ATTRIBUTE of U3s 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
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 U2 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 Cylinder
Confinement or Pressure Test & Pump Out Evacuation Pump confinement or

Leakage leakage will not result In any appreciable accumulation of U's
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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

. - .Review of Up-
-Set Conditions

Component ;Critical Design. t hagSequenceID - Arite GeomtryNotes/Comments
Decipin(B) (Applicable E

(A) C)HAZOP(E
.Guldewords)

-_ _ _ _ _ -_ _ __ -: - - -(D ) - _-_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.

Carbon Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
(Cylinder SAFE-BY- 24.4 cm (ID) parameter values at normaloperating conditions of Carbon

Pressure Test & DESIGN Keff 1.0 e 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 U235 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 u123 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 Carbon
Confinement or Trap confinement or leakage will not result In any appreciable

Leakage accumulation of U 2M 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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-:Criticality Assessment of Passive Safe-By-Design Components

Revlew of Up-
Set Conditions

Component Crittecllommengn
Description SequenceID - iticae Design - 'C(B) AtiueGoer E

(A) (C) HAZOP.
Guldewords).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(D )

Aluminum LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Oxide Trap SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of Aluminum
(Cylinder DESIGN Keff 1.0 e 6wt% Oxide Trap diameter, amount of U"5 and enrichment and the

Pressure Test & ATTRIBUTE f , 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 U235 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 U23s 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 or Oxide Trap confinement or leakage will not result In any

Leakage appreciable accumulation of U2s 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 Kelf = O e 6 wt % Absorber Oil Trap volume, amount of U23s and enrichment and
(Cylinder ATTRIBUTE = . 6the conservative design/analysis values for these parameters

Pressure Test & assumed for criticality.
Pump Out

Evacuation)

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components -

Review of Up-
Set Conditions.

Component Critical Design toChag NotCo enSequence ID Atibt Geometry:'NtsCmes
Dsrpin(B) (Applicable -(E)

(A) (C) HAZOP
Guldewords) -

:--;__ __ -__ _ - - - ; : ; - (D)- - ; ; - - -: - - -

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 5 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 U235 and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosionr/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 accumulation of U235 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 qualitatve 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 =10 @ 6 wt % diameter, amount of U23s 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 U235 and enrichment

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Component Critical Design to Change Notes/Comments
- Description c I Aibute Geomet.y

.(B) -(Applicabl(E
A)(C) HAZOP

Guidewords)
(D)

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 U235 and enrichment.

Corrosion/ Based on qualitative assessment, it is highly unlikely for a
Erosion process deviation to result in a corrosionlerosion 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 U23S 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 0 6 -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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.,Criticality Assessment of Passive Sate-By-Design Components-

Review of Up-

Set Conditions'
Component Critical Design to Change -

Decitin- Sequence ID ArbtGeometry `GNotes/Comments
()(B) :()- - (Applicable. - (E)

(A) .HAZOP,
-Guidewords)-

Corrosionl 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 or Cleaner confinement or leakage will not result in any

Leakage appreciable accumulation of U235. 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 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.

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

impacted.

External Events Components shall be protected from Tornado events to ensure
(Tomado) the critical design attribute of diameter Is not adversely

impacted.

Extemal Events Components shall be protected from Local Intense
(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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components --

- Review of Up-
- Set Conditions

to ChangeComponent Sequen Critical Design eometry - NotC ments
Description ()Atiue ~ Aplal E

-(A) (C) HAZOP-
Guidewbrds)

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 U23 5 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 U235 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 Cylinder
Confinement or Pressure Test & Pump Out Evacuation Pump! Chemical Trap

Leakage Set confinement or leakage will not result In any appreciable
accumulation of U23s 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.

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.

NEF ISA Summary



Table 3.7-18 Ventilated Room System
Page 11 of 21

Criticality Assessment of Passive Safe-By-Design Components.

-- * Review of Up- -
Set Conditions'

Component. SequencesiDg- D n: t ChangeCriticall Geometry, Notes/Comments:
Dsrpin(B) (C Applicable(E

~(A) HZP
- -: Guidewords)

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 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.

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

Review of Up-
Set Conditions

Component SequenCritical Design: to Chnge No mments

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.

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.

Chemical 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
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,Criticality Assessment of Passive Safe-By-Design Components -

Review of Up-
Set Conditions

Component Critica Desidn
Sequence -D -Critical Drsign: to C -h.

design attribute of physical arrangement is not adversely
._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ im pacted.

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

ImpactDrop Components shall be protected from impac/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
(Tomado) 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
(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.

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 1 S 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Component Critical esign, Chane NotesComments
esrpin Sequence ID riia ein Geometry Nt~metDescripton(B) 'Attribute (Applcable (E)
(A) (C) HAZOP

Guidewords)--
_ _ _ _ _ _ _ _ _ _(D )

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 U23s 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 U23s 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 1 S
Confinement or Sample Bottle confinement or leakage will not result in any

Leakage appreciable accumulation of U235 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 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.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components

.:. Review of Up-,
-, :, Set Conditions

Component Critical Design t caIge
,~- Sequencell) Atibt Geometry Notes/Comments

ecrpn()-- (Applicable -(E)
.(A) *():HAOP.

: Guldewords) --

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)

Extemal Events Components shall be protected from hurricane events to
(Hurricane) ensure the critical design attribute of physical arrangement is

not adversely impacted.

Extemal 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/lice) 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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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Compnentto Change
Sequenc ID Critical DesignAtit design Geometry Notes/Comments

Description Attrrbuts
(A) (B) () t(Applicabl eE)

- Guidewords)

Corrosion/ Based on quaiitative assessment, It is highly unlikely for a
Erosion process deviation to result In a corrosionetrosion condition that

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

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

____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___Im pacted .

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

____ ___ ___ ___ ___ ___ ____ __ ___ ___ ___ ___ ___physical arrangem ent.

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

d S e padversely 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.

____ ____ __ _ ____ ____ ____ ___ T anks)

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

______ _ is notadversely impacted.

External Events Components shall be protected from tornado events to ensure
(Tormado) the critical design attribute of physical arrangement Is not

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.

NEF ISA Summary



Table 3.7-18 Ventilated Room System
Page 17 of 21

Criticality Assessment of Passive Safe-By-Design Components

Review of Up-i
Set Conditions

Compnentto Change
Component Sequence D Critical Design' 'Geometry' Notes/Comments.
Description Attribute

-(A) (;)i (C) (;Applicable ('HAZOP
Guldewords)

' ' '(D ) .. .;-.'.'.-'.-;' _-- _- _ _:_-_-: _- _ - _ '_ :'

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 U235 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 U235 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 Dump
Confinement or Trap confinement or leakage will not result in any appreciable

Leakage accumulation of U235 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.

Fi-re 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.
Extemal 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
Uquid 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.
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-.Criticality Assessment of Passive Safe-By-Design Components

* ~Review of tUp-
- - Set Conditions

* Component S n D Crcal Design to Change

.. D... -.: Geometrys-. -:. -e.

Sequence Nvns Cmoet hl epotesctdfomm tseimceetoesr

Description t (B) Atbute Geoetr Notesomments()(Applicable (E)
(A) -- ()HAZOP

Guidewords)
adversely (D)

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 torado events to ensure
(Tornado) the critical design attribute of physical arrangement is not

Precipitation) aadversely 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 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 Components shall be protected from construction on-Site to
(Construction ensure the critical design attribute of physical arrangement Is

on Site) not adversely Impacted.

I
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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-
Set Conditions

Sequencent Critical Design t hag
Component C eometry Notes/CommentsDsrpinAttributeG

() (Applicable (E)

- Guldewords)
:_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ (D )

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 physical arrangement is

not adversely impacted.

External Events Components shall be protected from external ice/snow events
(SnowlIce) 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 Uter

DESIGN Keff - 1.0 e 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 accuriulation of U235 material. As a result, loss of
confinement does not result In a potential for criticality and
therefore its consequence is low.

F re Components shall be protected from fire to ensure the critical
design attribute of volume is not adversely impacted.
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.-CriticalityAssessmentotPassiveSafe-By-DesignComponents'

Review of Up-.
Set Conditions

Component Critical toehageiots/Cmmnt
SequencelID Design Geometry Notes/Comments

Description - B At-iute (Applcabie (E)

.(A) (C) HAZOP
Guldewords)

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
Canister SAFE-BY- ARRANGEMENT normal 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 critcality 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 Uquid 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
(Tomado) the critical design attribute of physical arrangement is not

adversely impacted.
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-Criticality Assessment of Passive Safe-By-Design Components"

Review of Up-
:Set Conditions

Component Critical Design to ChangeSequence ID *AtiueGoetry' Notes/Comments
Description (B) .:AtributeG

(A) -(Ap'plicable()

Guldewords)
(D)

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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Criticality Assessment of Passive Safe-By-Design Components

'Review of Up-
:Set Conditions

Component SequenceID Attribute (Appito Change (e

tS Sampie Bottie LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFEBY 24.4 cm (ID) between the parameter values at normal operating
DESIGN tconditions of S Sample Bottle diameter, amount of u

ATTRIBUTE Kef =. . w 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
valuesfortheseparameter values for amount of u c6 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 U235 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 1a
Confinement or Sample Bottle confinement or leakage will not result in

Leakage any appreciable accumulation of th3 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

Loss____ of__ BImpacted.

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

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

MS Sample Bottle LOSS OF PHYSICAL Based on qualitative assessment, there Is margin
Storage Array SAFE-BY- ARRANGEMENT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE goerIctciysfadnsilcrdbevncriticality.
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Criticality Assessment of Passive Safe-By-Design Components'

, . -- . ,, . Review of Up-
Set Conditions

Component CiiaDegn to Change
,Sequence lD Attribute Geometry NoteslComments

Description (B(CHA P{E
(A).()HZP

'Guidewords)
_ _ _ _ _ _ _ _ _ _ _ _ _(D )

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
(Construction on 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.

External Events Components shall be protected from seismic events to
(Seismic) ensure the critical design attribute of physical

arrangement is not adversely impacted.

External Events Components shall be protected from tornado events to
(Tomado) 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 attribute
Precipitation) of physical arrangement Is not adversely impacted.

External Events Components shall be protected from external fire events
(Extemal Fire) to ensure the critical design attribute of physical

arrangement Is not adversely Impacted.

External Events Components shall be protected from external Ice/snow
(Snow/ice) 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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Criticality Assessment of Passive Safe-By-Design Components

Review of Up-.
Set Conditions',

Copnent 'Critical Design toChng
Description Squence D A~ibUte Geometry Noes ments(B) (C Applicable (E)(A) KAZOP.

:Guidewords)
_ _ _ _ _ _ _ _ ~~~~~~(D) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE-BY- 24.4 cm (ID) between the parameter values at normal operating
DESIGN Keff 1.0 6 6wt% conditions of component diameter, amount of U235 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 U235 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 U235 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
Confinement or trap confinement or leakage and will not result In any

Leakage 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.

UF. Sampling LOSS OF VOLUME Based on qualitative assessment, there Is margin
System Pump SAFE-BY- 24 liters between the parameter values at normal operating

DESIGN Keff = 1.0 e 6 wt % conditions of UFO Sampling System Pump volume,
ATTRIBUTE amount of U25 and enrichment and the conservative

design/analysis values for these parameters assumed for
criticality.
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Criticality Assessment of Passive Safe-By-Design Components

. - , Review of Up-. -
'Set Conditions

Component ' Critical Design to ChangeSequence ID At-ribute-Geometry -Notes/Comments
3 Description C (Applicable (E)

(A)HAZOP -
Guidewords)

'_ _ _ __ _ _ - _ _ __ _ -' - -: :--; - - - (D )' '- - -,- -- -- . -

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 U235 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 U235 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 UF6
Confinement or Sampling System Pump confinement or leakage will not

Leakage result in any appreciable accumulation of U235 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.

PIO 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 P10 Sample Bottle diameter, amount of U235

ATTRIBUTE e . 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 U235 and enrichment.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Components -

-Review of Up-
Set Conditions

Component; -Critical Design t Change
ecrpin Sequencell Atiue(plabeNotes/Comments
(A). ()C)HAZOP(E

:Gudewords)

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 u235 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 P10
Confinement or Sample Bottle confinement or leakage will not result in

Leakage any appreciable accumulation of U235 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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Table 3.7-19 Chemical Laboratory
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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 Passive Safe-By-Design Components',

Review of
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Component Criia ein Cag
Dcrpon Sequence ID ritt De ommens Chang

AttesibuteonGeometry Noe/omet
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- - Guidewords)

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 Keff = 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 U23 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 volume and to adversely affect the
maintenance of margin to criticality associated with design and
maximum operating parameter values for amount of U23 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
or Leakage appreciable accumulation of U235 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.

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 K 6 Bottle diameter, amount of U2 and enrichment and the
ATTRIBUTE ff =1.0 6 conservative design/analysis values for these parameters

assumed for criticality.
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'Criticality Assessment of Passive Safe-By-Design Components -

Review of
Up-Set

'Conditions to
Component equen Critical Design Change: NotesComments
Description Attribute Geometry.:E

(A) (B) (C) . (Applicable
HAZOP'

Guldewords)-

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 U23 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 U235 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 U235 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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Table 3.7-20 Mass Spectrometry
Page 3 of 3

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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Criticality Assessment of Passive Safe-By-Design Components

Review of
Up-Set -

-Conditions to
Component Seune- Critical Design - Change Nts~met
Description - ID - 'Attribute, - Geometry.

.(A) .(B) .(C) ; (Applicable ..-. (E)
K - HAZOP-

-Guldewords)
- - i -- - --- - :;(D);-

Cylinder LOSS OF DIAMETER Based on qualitative assessment, there is margin between the
Preparation Test SAFE-BY- 24.4 cm (ID) parameter values at normal operating conditions of pipe

& Pump Out DESIGN Keff -1.0 6 w diameter, amount of U235 and enrichment and the conservative
Piping ATTRIBUTE designtanalysis values for these parameters assumed for

(largest pipe ID criticality.
In system)

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 U235 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 U235 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 piping
Confinement system confinement or leakage will not result in any
or Leakage appreciable accumulation of U235 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
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.
Piping ATTRIBUTE

Arrangement
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Criticality Assessment of Passive Safe-By-Design Components

:Review of
Up-Set

Conditions to
Component -Sequence Critical Design i Change Notes/Comments
Description ID Attribute Geometry (E)

(A) ()- (c) : (Applicable
(A) HAZOP.

Guldewords)
i(D)

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 U235 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 uL23 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 result in any
or Leakage appreciable accumulation of U235 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 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.
Uquid 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.
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-Criticallty Assessment of Passive Safe-By-Design Components -,

* Review of-:
.;U p-Set , -

Conditions to
Component Sequence Critical Design Change -

Description : ID .'Attribute : Geometry Notes/Comments
(A) (B) (C) (Applicable- (E)

HAZOP
Guidewords).

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/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.

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 D 6 wt % Pressure Test & Pump Out Evacuation Pump volume, amount
Evacuation ATTRIBUTE of U235 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
design and maximum operating parameter values for amount
of U235 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 U235 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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Criticality Assessment of Passive Safe-By-Design Components

Reviewof-;
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Guldewords) :
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Loss of Based on qualitative assessment, postulated loss of Cylinder
Confinement Pressure Test & Pump Out Evacuation Pump confinement or
or Leakage leakage will not result in any appreciable accumulation of U235

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 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 Carbon

Preparation Test DESIGN Keff 1.0 @ 6 wt % Trap diameter, amount of U2 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 U235 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 U2 and enrichment

Corrosionl 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 Carbon
Confinement Trap confinement or leakage will not result in any appreciable
or Leakage accumulation of U235 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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Criticality Assessment of Passive Safe-By-Design Components

Review -
_Up -Set

Conditions to
Component Sequence Critical Design ,:Change

SequenceNotes/Comments

Description ID Attribute Geometry - ,,
(A) : (B) (C) (Applicable -:

-HAZOP
Guldewords)

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 operating conditions of Aluminum

(Cylinder DESIGN Kefl 1.0 @ 6 w Oxide Trap diameter, amount of U235 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 U23s 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 U23s 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 U235 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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Criticality Assessment of Passive Safe-By-Design Components

Review of.'
Up-Set,

Conditions to
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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 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 6 ° Absorber Oil Trap volume, amount of U23
S and enrichment and

(Cylinder ATTRIBUTE e = .wt %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 35 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 U235 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 corrosionlerosion 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 U23s 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.

NEF ISA Summary



Table 3.7-21 Cylinder Preparation System
Page 7 of 13

Criticality Assessment of Passive Safe-By-Design Components -

Reviewof ;- -'
up-set

- Conditions to
Component Sequence Critical Design --:'Change
Description ID- Attribute Geometry Notes/Comments

(A) ( (C) '(Applicable - (E)
HAZOP

Guldewords) :
- - -- -- - - (D) '.

Oi1 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

Preparation Test DESIGN Keff e1.0 @ 6 w diameter, amount of u235 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 U23

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 diameter and to
adversely affect the maintenance of margin to criticality
associated with design and maximum operating parameter
values for amount of U2-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 Oil Trap
Confinement confinement or leakage will not result in any appreciable
or Leakage accumulation of U235 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 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 @6 wt % Cleaner diameter and the conservative design/analysis value

ATTRIBUTE for this parameter assumed for criticality.

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

Review of
2up-set
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Component :Sequence Critical Design :-Change-
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-_ _ _ _ _ _ --- (D ):

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 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 U25. 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)

Extemal 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
_Uquid Tanks)

Extemal Components shall be protected from Hurricane events to
Events ensure the critical design attribute of diameter Is not adversely

(Hurricane) Impacted.

Extemal Components shall be protected from Seismic events to ensure
Events the critical design attribute of diameter Is not adversely

(Seismic) impacted.

NEF ISA Summary



Table 3.7-21 Cylinder Preparation System
Page 9 of 13

Criticality Assessmenr t of Passive Safe-By-Design Components

Review of
Up-Set

Conditions to
Component Sequence Critical Design Change:

- Description ID :Attribute - Geometry , - tes/Comm-nts
(A) (B) : (C) (Applicable (E)

;:HAZOP
Guldewords)

. ( .(

External Components shall be protected from Tornado events to ensure
Events the critical 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/ice events to
Events ensure 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.

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 ll

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 U235 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 U235 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 Cylinder
Confinement Pressure Test & Pump Out Evacuation Pump/ Chemical Trap
or Leakage Set confinement or leakage will not result in any appreciable

accumulation of U235 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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Criticality Assessment of Passive Safe-By-Design Components

Review of
Up-Set.

Conditions to
Component Sequence Critical Design Change
Description ID Attribute Geometry "oesComet

(A) (B) (A plicable (E)
HAZOP

Guidewords)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (D )

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.

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

(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.

Extemal 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
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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Criticality Assessment of Passive Safe-By-Design Co6Amonents

- Review of
' Up-Set
Conditions to

Component Sequence -Critical Design Change Notes/Comments
Description -ID Attribute - Geometry (E)

(A) - (B)' (C) - (Applicable
HAZOP

-Guldewords)
- . - - -' ~~(D) '''---

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.

ImpactlDrop 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

(Construction not adversely impacted.
on Site)

Extemal 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.
.Uquid 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.
Extemal 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)

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

(Extemal Fire) not adversely Impacted.

NEF ISA Summary
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Criticality Assessment of Passive Safe-By-Design Com ponents -

- :Review of
Up-Set:

Conditions to
Component Sequence Critical Design Change
Description ID Attribute Geometry Note omment

(A) ! (B) (C) - (Applicable (E)
HAZOP -

Guldewords)
-~ ~ _ _ _ _ -__. _. _; _ -- _: (Dj; . . . - . :

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
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)
External Components shall be protected from external flooding (Failure
Events of Above-Ground Uiquid 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

. (Tomado) adversely Impacted.

NEF ISA Summary
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CriticalityAssessmentof Passive Safe-By-Design Components

.Review of
Up-Set

-. Conditions to
Component . Sequence Critical Design ,;- Change
Description. ID Attribute Geometry Notes.Comments
. () (B) . (C) (Applicable' (E

-HAZOP
Guidewords)

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 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
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.

NEF ISA Summary


