
Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.1 Nuclear Safety Capability System and Equipment Selection

3.1.3.2 Identify Combinations of
Systems That Satisfy Each
Safe Shutdown Function

NEI 00-01 Section 3.0 Guidance

Given the criteria/assumptions defined in Section 3.1.1, identify the available combinations of systems capable of achieving the safe
shutdown functions of reactivity control, pressure control, inventory control, decay heat removal, process monitoring and support
systems such as electrical and cooling systems (refer to Section 3.1.2). This selection process does not restrict the use of other
systems. In addition to achieving the required safe shutdown functions, consider spurious operations and power supply issues that
could impact the required safe shutdown function.

ADolicabilitv

Applicable

Alignment Statement

Aligns

Comments

Alianment Basis

Engineering analysis EA10-036, Attachment 1:

Engineering analysis EA10-036, Attachment 1 outlines the safe shutdown functions and systems that fulfill the safe shutdown performance criteria. The functions are defined as
follows:

- Reactivity Control
- Inventory and Pressure Control
- Decay Heat Removal
- Vital Auxiliaries
- Process Monitoring

This document includes supporting components when required for proper operation. Associated circuits by spurious operation (generally controllers, relays or interlocks found on
the circuit schematics) are captured in cable logics or supporting component logics; these relationships are described in this document, and are determined in the component
and cable selection process. Power supplies are also determined as part of component and cable selection, but are generally not described in this document. Power supply
relationships are also identified using supporting component logics, which are documented in Attachment 6 to engineering analysis EA10-036. Credit is not taken for spurious
operation of automatic signals which aid in performing the safe shutdown function.

Comments

Reference Document

FCS Engineering Analysis EA10-036

Doch Details
Attachments 1 and 6
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NEI00-01 Ref
3.1.3.3 Define Combination of

Systems for Each Safe
Shutdown Path

NEI 00-01 Section 3.0 Guidance
Select combinations of systems with the capability of performing all of the required safe shutdown functions and designate this set of
systems as a safe shutdown path. In many cases, paths may be defined on a divisional basis since the availability of electrical power
and other support systems must be demonstrated for each path. During the equipment selection phase, identify any additional support
systems and list them for the appropriate path.

Aoolicabilitv

Applicable

Alignment Statement

Aligns

Comments

Alignment Basis

Engineering analysis EA10-036, Attachments 3 and 5:

Attachment 3 of engineering analysis EA10-036 identifies the NFPA 805 performance goals that represent the safe shutdown functions that are modeled. For each performance
goal, path numbers are assigned to each combination of safe shutdown systems that are required to fulfill the safe shutdown function. The logic diagrams (engineering analysis
EA10-036, Attachment 5) illustrate the various interrelationships between systems and can be used to determine the combinations of systems required to achieve safe shutdown
on a fire area basis.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachments 3 and 5
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NEI 00-01 Ref
3.1.3.4 Assign Shutdown Paths to

Each Combination of
Systems

NEI 00-01 Section 3.0 Guidance

Assign a path designation to each combination of systems. The path will serve to document the combination of systems relied upon for
safe shutdown in each fire area. Refer to Attachment 1 to this document for an example of a table illustrating how to document the
various combinations of systems for selected shutdown paths.

Aolabilitv

Applicable

Alignment Statement

Aligns

Comments

Alignment Basis
Engineering analysis EA10-036, Attachments 3 and 5:

Attachment 3 of engineering analysis EA10-036 identifies the NFPA 805 performance goals that represent the safe shutdown functions that are modeled. For each performance
goal, path numbers are assigned to each combination of safe shutdown systems that are required to fulfill the safe shutdown function. The logic diagrams (engineering analysis
EA10-036, Attachment 5) illustrate the various interrelationships between systems and can be used to determine the combinations of systems required to achieve safe shutdown
on a fire area basis. Fire area assessments using a relational database determine which systems are available for a given fire area.

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA10-036 Attachments 3 and 5
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NEI00-01 Ref
3.2 Safe Shutdown Equipment

Selection

NEI 00-01 Section 3.0 Guidance
The previous section described the methodology for selecting the systems and paths necessary to achieve and maintain safe
shutdown for an exposure fire event (see Section 5.0 DEFINITIONS for "Exposure Fire"). This section describes the
criteria/assumptions and selection methodology for identifying the specific safe shutdown equipment necessary for the systems to
perform their Appendix R function.

The selected equipment should be related back to the safe shutdown systems that they support and be assigned to the same safe
shutdown path as that system. The list of safe shutdown equipment will then form the basis for identifying the cables necessary for the
operation or that can cause the maloperation of the safe shutdown systems.

Applicable

Alignment Statement

Not Required

Alianment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details

Page B-44



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.1 Nuclear Safety Capability System and Equipment Selection

NEI 00-01 Rf NEI 00-01 Section 3.0 Guidance

3.2.1 Criteria/Assumptions Consider the following criteria and assumptions when identifying equipment necessary to perform the required safe shutdown functions:

Alicabilitv Comments

Applicable

Alignment Statement

Not Required

Alianment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc, Details
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NE100-01 Ref NEI 00-01 Section 3.0 Guidance

3.2.1.1 Criteria/Assumptions Safe shutdown equipment can be divided into two categories. Equipment may be categorized as (1) primary components or (2)
secondary components. Typically, the following types of equipment are considered to be primary components:

- Pumps, motor operated valves, solenoid valves, fans, gas bottles, dampers, unit coolers, etc.

- All necessary process indicators and recorders (i.e., flow indicator, temperature indicator, turbine speed indicator, pressure indicator,
level recorder)

- Power supplies or other electrical components that support operation of primary components (i.e., diesel generators, switchgear,
motor control centers, load centers, power supplies, distribution panels, etc.).

Secondary components are typically items found within the circuitry for a primary component. These provide a supporting role to the
overall circuit function. Some secondary components may provide an isolation function or a signal to a primary component via either an
interlock or input signal processor. Examples of secondary components include flow switches, pressure switches, temperature
switches, level switches, temperature elements, speed elements, transmitters, converters, controllers, transducers, signal conditioners,
hand switches, relays, fuses and various instrumentation devices.

Determine which equipment should be included on the Safe Shutdown Equipment List (SSEL). As an option, include secondary
components with a primary component(s) that would be affected by fire damage to the secondary component. By doing this, the SSEL
can be kept to a manageable size and the equipment included on the SSEL can be readily related to required post-fire safe shutdown
systems and functions.

Applicability Comments

Applicable

Alignment Statement

Aligns

Allanment Basis

Equipment selection efforts were completed consistent with FCS engineering analysis EA10-036, Attachment 14 (the procedure for post fire safe shutdown/Fire PRA component
identification). The procedure was developed using guidance from Section 3.0 of NEI 00-01.

Engineering analysis EA10-036:

Attachment 14, Section 5.2:

"The validation activity for SSEL components will be performed through a review of flow paths for systems and system boundaries. Components in the flow paths that require
operation/repositioning to allow the system to function, and components that could spuriously operate and impair safe shutdown shall be identified/verified and included in the
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SSEL. Support system (e.g., electrical power and control, instrumentation, instrument air, cooling and ventilation, etc.) components shall also be included in the SSEL.
Components from the SSEL that are validated and determined necessary to support the nuclear safety objectives will be designated as safe shutdown equipment.

5.2.1 All pumps and fans required to fulfill the safe shutdown success criteria shall be included. This includes loads that should be secured to ensure the success criteria.
5.2.2 Valves/ dampers (including fire dampers)/ support system components required to fulfill safe shutdown success criteria shall be included.
5.2.3 Valves/ dampers constituting system boundaries should be included in the SSEL. Normally closed manual valves and properly oriented check valves credited as system
boundaries are not required to be listed in the SSEL.
5.2.4 Manual drain, vent, and instrument root valves are not required for post-fire safe shutdown operation and should not be included in the SSEL.
5.2.5 Valves/dampers (including fire dampers) in the flow path whose spurious operation could adversely affect system operation shall be included in the SSEL. Manual
valves/dampers requiring repositioning during the post-fire shutdown should also be included. Properly positioned manual valves and dampers, and properly oriented check
valves in the flow path that do not require manual actions or re-positioning during the post-fire shutdown should not be included in the SSEL.
5.2.6 Safety/Relief valves provided for equipment and piping protection should not be included. However, safety/relief valves providing an active safe shutdown function, such as
atmospheric dump valves and power operated relief valves, shall be included. Also, safety/relief valves that provide high-low pressure interface shall be included.
5.2.7 Loops or bypasses within a system where spurious operation would not result in a loss of flow or inadequate flow to safe shutdown success paths should not be included in
the SSEL. The basis for not including these bypasses shall be documented and supported by a calculation, or addressed in an engineering evaluation, where required.
5.2.8 For tanks, all outlet lines should be evaluated for their functional requirements. For lines not required to be functional, a means of isolation should be included when
necessary to prevent unnecessary drawdown of the tank. Tank fill lines should also be evaluated as necessary. The basis for not including an outlet and/or fill line shall be
documented and supported by a calculation, or addressed in an engineering evaluation, where required.
5.2.9 Steam traps in the safe shutdown flow path, designed to remove condensate and trap steam, should not be included in the SSEL. Based on this design function, steam
exiting via these flow paths is considered to have a negligible impact on RCS cooldown and secondary inventory control.
5.2.10 Interrelated circuitry, which may be identified on the P&IDs by dashed lines between safe shutdown components and safe shutdown/non-safe shutdown components,
should be reviewed to identify potential additional components that may affect safe shutdown. These components shall be included in the SSEL as appropriate.
It should be noted that interrelated circuits as identified on the P&IDs are not all inclusive. Electrical drawings and other design documents should also be reviewed to
completely identify such additional components.
5.2.11 Instrument air piping and components (e.g., accumulators) should be considered for viability during and after the fire in providing the motive force for credited components.
5.2.12 Pilot valves shall not be listed in the SSEL. The process valve with which the pilot valves are associated shall be identified in the SSEL. Solenoid valves related with the
process valves shall be included in the SSEL and the process valves they are identified with shall be included in the SSEL.
5.2.13 Components for functions not involving mechanical/fluid flow paths (e.g., process monitoring and other support systems) shall be identified. The following guidelines
should be used:
-For the process monitoring function, the guidance provided in NEI 00-01 shall be used in the identification of the minimum set of instruments that are required to monitor Plant
process variables. In addition, diagnostic and monitoring instrumentation for existing manual actions shall be reviewed and included if that manual action is still a valid action.
-Instruments included in the SSEL shall be consistently identified. The instrument shall be identified as the Equipment ID for the display or control device. All other
subcomponents (Pressure Transmitter, Pressure Switch, etc.) are not required to be identified separately (this is preferred to keep the SSEL to a manageable list). Any
subcomponents are tied to the primary component (display device) by the circuit analysis process and the association of required cables to the components on the SSEL.
Example: Instrumentation components that are used for display or readout (e.g., indicator or recorder), for an action (e.g., hand indicating controller, auto/manual controller), for
auto process control (e.g., auto-pressure controller), etc. shall be included in the SSEL. Other support components within the instrument loop (e.g., loop processor like
summator, loop power supply module, etc.) need not be included. All power supplies to a loop, including power supply to a recorder, must be included.
Transmitters may be used as a subcomponent to represent/ collect the location(s) of the instrument sensing lines."

Despite what Attachment 14 to engineering analysis EA10-036 identifies as a guideline for the identification of instrumentation in the analysis, the FCS NFPA 805 safe shutdown
model identifies instrumentation with the key ID being the database ID for the transmitter (i.e., A/PT-1 02 rather than the indicator). This minor difference was determined to be
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acceptable for the transition to NFPA 805 in order to maintain consistency with the naming convention previously established in the FCS 10 CFR 50 Appendix R safe shutdown

model.

Attachment 14, Section 5.2:

"-Electrical onsite power components (including alternative or dedicated) associated with safe shutdown requirements shall be identified in the SSEL.
Electrical components, as a minimum, shall be identified at the bus level (e.g., 4160V Bus, MCC, Load Center, and Distribution Panel) and at the equipment level (e.g., power
transformer, distribution transformer, battery, battery charger, inverter, power transfer switch, isolation cabinet, sequencer panel, etc.). Subcomponents may be identified with the
primary component and the rationale/ methodology documented."

Attachment 14, Section 5.2:

"-Off-site power can be used as a source of power for Safe Shutdown equipment. All equipment required to support the portion of off-site power relied upon to achieve the
nuclear safety performance criteria should also be identified.
-Mechanical components susceptible to fire damage (some soldered instrument lines, instrument tubing for credited instruments may be subject to inaccurate indication) shall be
identified and evaluated on a fire area basis. This may take the form of a standalone evaluation or may be incorporated into the SSEL and fire area compliance strategies."

The safe shutdown analysis for NFPA 805 includes an assessment of fire effects to Instrument Tubing Sense Lines, contained in Attachment 10 to engineering analysis EA10-
036. The attachment documents the methodology and the results of the assessment.

The list of equipment credited for safe shutdown is Attachment 2 to engineering analysis EA10-036. The list was developed in accordance with the guidelines of Attachment 14
of engineering analysis EA10-036.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachments 2 and 10
Attachment 14, Section 5.2
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FCS NFPA 805 Transition Report

3.2.1.2 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Assume that exposure fire damage to manual valves and piping does not adversely impact their ability to perform their pressure
boundary or safe shutdown function (heat sensitive piping materials, including tubing with brazed or soldered joints, are not included in
this assumption). Fire damage should be evaluated with respect to the ability to manually open or close the valve should this be
necessary as a part of the post-fire safe shutdown scenario.

Apolicabili

Applicable

Comments

Alignment Statement

Aligns

Alionment Basis

Engineering analysis EA10-036, Assumption 4.2.9

"Exposure fire damage to manual valves and piping does not adversely impact their ability to perform their pressure boundary or safe shutdown function (heat sensitive piping
materials, including tubing with brazed or soldered joints, are not included in this assumption). Fire damage shall be evaluated with respect to the ability to manually open or
close the valve should this be necessary as a part of the post-fire safe shutdown scenario."

Comments

Reference Document

FCS Engineering Analysis EA10-036
DocA Details
Assumption 4.2.9
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NEI 00-01 Section 3.0 Guidance

Assume that manual valves are in their normal position as shown on P&IDs or in the plant operating procedures.3.2.1.3 Criteria/Assumptions

Aoolicabilit

Applicable

Alignment Statement

Aligns

Comments

Alianment Basis

Engineering analysis EA10-036, Assumption 4.2.2

"Plant equipment is assumed to be in its normal expected position or condition at the onset of the fire (with the plant at power operation). In cases where the status of equipment
is indeterminate or could change as a result of expected plant conditions, worst-case initial conditions are assumed for the purpose of cable selection. The normal position for
equipment and references are identified in Attachment 2, "Combined Appendix R and NFPA 805 Nuclear Safety Performance Criteria Equipment List"."

Engineering analysis EA10-036, Attachment 1, "Notes":

"-All manual valves are assumed to be in the normal, at-power position, as shown on the respective Piping and Instrumentation Diagram (P&ID) or as indicated in other plant
documentation."

Reference Document

FCS Engineering Analysis EA10-036
Doc. Details

Assumption 4.2.2
Attachment 1, "Notes"
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3.2.1.4 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Assume that a check valve closes in the direction of potential flow diversion and seats properly with sufficient leak tightness to prevent
flow diversion. Therefore, check valves do not adversely affect the flow rate capability of the safe shutdown systems being used for
inventory control, decay heat removal, equipment cooling or other related safe shutdown functions.

Alablitv Comments
Applicable

Alignment Statement

Aligns with Intent

Alignment Basis

Engineering analysis EA10-036, Attachment 14, Section 5.2.3:

"Valves/dampers constituting system boundaries should be included in the SSEL. Normally closed manual valves and properly oriented check valves credited as system
boundaries are not required to be listed in the SSEL."

This guideline indicates that check valves do not adversely affect the proper flow paths, and can be credited as system boundaries.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EAIO-036 Attachment 14, Section 5.2.3
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NEI 00-01 RQf
3.2.1.5 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Instruments (e.g., resistance temperature detectors, thermocouples, pressure transmitters, and flow transmitters) are assumed to fail
upscale, midscale, or downscale as a result of fire damage, whichever is worse. An instrument performing a control function is
assumed to provide an undesired signal to the control circuit.

Aoicabilitv

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Assumption 4.2.11:

"Instruments (e.g., resistance temperature detectors, thermocouples, pressure transmitters, and flow transmitters) are assumed to fail upscale, midscale, or downscale as a
result of fire damage, whichever is worse. An instrument performing a control function is assumed to provide an undesired signal to the circuit."

Reference Document

FCS Engineering Analysis EA10-036

Doc. Details

Assumption 4.2.11
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3.2.1.6 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Identify equipment that could spuriously operate or mal-operate and impact the performance of equipment on a required safe shutdown
path during the equipment selection phase. Consider Bin 1 of RIS 2004-03 during the equipment identification process.

Applicability
Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Attachment 14, Section 5.2:

"Components in the flow paths that require operation/repositioning to allow the system to function, and components that could spuriously operate and impair safe shutdown shall
be identified/verified and included in the SSEL."

Regarding the consideration of RIS 2004-03 Bin 1, the equipment selection methodology utilized for the Fort Calhoun NFPA 805 Transition Project does not incorporate any
binning process, and does not place any limit upon the number of, or combination of concurrent spurious component operations that are to be assumed by the analyst, in
accordance with Assumption 4.2.12 of engineering analysis EA10-036. Consequently, the methodology is more conservative than the prescribed guidance. The identification of
equipment that could spuriously operate and impact the performance of safe shutdown functions is an inherent part of the equipment selection and circuit analysis processes.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EAI0-036 Assumption 4.2.12
Attachment 14, Section 5.2

Page B-53



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.1 Nuclear Safety Capability System and Equipment Selection

NEI 00-01 Ref

3.2.1.7 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Identify instrument tubing that may cause subsequent effects on instrument readings or signals as a result of fire. Determine and
consider the fire area location of the instrument tubing when evaluating the effects of fire damage to circuits and equipment in the fire
area.

A laklic l

Applicable

Comments

Alignment Statement

Aligns

Alignment Basis

See Alignment Basis for NEI 00-01 Section 3.4.1.8.

Comments

Reference Document Doc. Details
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NEI 00-01 Ref
3.2.2 Methodology for

Equipment Selection

NEI 00-01 Section 3.0 Guidance

Refer to NEI 00-01 Rev 1 Figure 3-3 for a flowchart illustrating the various steps involved in selecting safe shutdown equipment.

Use the following methodology to select the safe shutdown equipment for a post-fire safe shutdown analysis:

Aoilicabiliv Comments

Applicable

Alignment Statement

Not Required

Alignment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details
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NEI 00-01 RL f NEI 00-01 Section 3.0 Guidance

3.2.2.1 Identify the System Flow Mark up and annotate a P&ID to highlight the specific flow paths for each system in support of each shutdown path. Refer to
Path for Each Shutdown Attachment 2 for an example of an annotated P&ID illustrating this concept.
Path

Anplicabilt Comments

Applicable

Alignment Statement

Aligns with Intent

Alignment Basis

Engineering analysis EA10-036, Attachment 14, Section 5.2:

"Based upon plant P&IDs, components on the SSEL for the subject system(s) will be reviewed to identify that they are necessary to support the nuclear safety objectives."

"The validation activity for SSEL components will be performed through a review of flow paths for systems and system boundaries."

The methodology used in the development of the list of credited safe shutdown equipment and validation of system lineups credits the review of plant P&IDs. Though P&IDs
were not marked up or annotated to be maintained as basis for system selection, the methodology aligns with the intent of the guidance to ensure that system lineups are
verified using the appropriate drawings.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachment 14, Section 5.2
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3.2.2.2 Identify the Equipment in
Each Safe Shutdown
System Flow Path
Including Equipment That
May Spuriously Operate
and Affect System
Operation

NEI 00-01 Section 3.0 Guidance

Review the applicable documentation (e.g. P&IDs, electrical drawings, instrument loop diagrams) to assure that all equipment in each
system's flow path has been identified. Assure that any equipment that could spuriously operate and adversely affect the desired
system function(s) is also identified. If additional systems are identified which are necessary for the operation of the safe shutdown
system under review, include these as systems required for safe shutdown. Designate these new systems with the same safe
shutdown path as the primary safe shutdown system under review (Refer to Figure 3-1).

ARolicabili

Applicable

Comments

Alignment Statement

Aligns with Intent

Alignment Basis

Engineering analysis EA10-036, Attachment 14, Section 5.2:

"The validation activity for SSEL components will be performed through a review of flow paths for systems and system boundaries. Components in the flow paths that require
operation/repositioning to allow the system to function, and components that could spuriously operate and impair safe shutdown shall be identified/verified and included in the
SSEL. Support system (e.g., electrical power and control, instrumentation, instrument air, cooling and ventilation, etc.) components shall also be included in the SSEL.
Components from the SSEL that are validated and determined necessary to support the nuclear safety objectives will be designated as safe shutdown equipment."

The review of the safe shutdown paths and safe shutdown system flowpaths, inclusive of equipment that may spuriously operate and affect system operation, is documented in
Attachment 1 of engineering analysis EA10-036. In addition, the FCS NFPA 805 safe shutdown model is contained in a relational database which maintains the following
relationships: Performance Goal (Shutdown Path)-to-System; System-to-Equipment; Equipment-to-System; Equipment-to-Equipment; Equipment-to-Cable; Equipment-to-Fire
Area; Cable-to-Fire Area. Consequently, there is no direct association maintained between a component and the Shutdown Path/Paths that the component ultimately supports.
This relationship is implicit through the logical relationships that are maintained in the database. These relationships are also documented in tables as Attachments 3, 4, 6, and 7
to engineering analysis EA10-036 and Attachments 4, 5, 6, and 7 to engineering analysis EA10-037. The relationships between Performance Goal (Shutdown Path)-to-System
and System-to-Equipment are also identified in logic diagrams as Attachment 5 to engineering analysis EA10-036.

Multiple safe shutdown paths typically credit different combinations of redundant safe shutdown systems, with the result that most systems are assigned to more than one safe
shutdown path. Therefore, safe shutdown paths are not designated for each system and component. Otherwise, the plant documentation is in alignment with the intent of the NEI
00-01 guidance.
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Reference Document

FCS Engineering Analysis EA10-036

FCS Engineering Analysis EA10-037

Doc, Details
Attachments 1, 3, 4, 5, 6, and 7
Attachment 14, Section 5.2

Attachments 4, 5, 6, and 7
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3.2.2.3 Develop a List of Safe
Shutdown Equipment and
Assign the corresponding
System and Safe
Shutdown Path(s)
Designation to Each

NEI 00-01 Section 3.0 Guidance

Prepare a table listing the equipment identified for each system and the shutdown path that it supports. Identify any valves or other
equipment that could spuriously operate and impact the operation of that safe shutdown system.

Assign the safe shutdown path for the affected system to this equipment. During the cable selection phase, identify additional
equipment required to support the safe shutdown function of the path (e.g., electrical distribution system equipment). Include this
additional equipment in the safe shutdown equipment list. Attachment 3 to this document provides an example of a (SSEL). The SSEL
identifies the list of equipment within the plant considered for safe shutdown and it documents various equipment-related attributes
used in the analysis.

AD~licabili

Applicable

Alignment Statement

Aligns with Intent

Alianment Basis

Attachment 2 to engineering analysis EA10-036 contains the Safe Shutdown Equipment List (SSEL). The SSEL contains all components that support safe shutdown, or those
components which may spuriously operate and impair safe shutdown.

Engineering analysis EA10-036, Attachment 14, Section 5.3.5:

"Electrical Properties: The normal power supply/source (and alternate power supply if one exists) associated with the safe shutdown component (including control power and
indication only power, if applicable) shall be identified ..... and recorded". This is based on guidance from engineering analysis EA10-037, Attachment 8 (the procedure for post
fire safe shutdown cable identification).

Engineering analysis EA10-037:

Attachment 8, Section 5.3:

"Support components that are identified as necessary to support the function of SSD equipment being cable selected should be included in the Safe Shutdown Equipment List
(SSEL), and associated with the SSD equipment being cable selected through SAFE component-to-component logic, system-to-component logic, or should otherwise be
embedded within the cable selection for the SSD equipment being cable selected."

Attachment 8, Appendix A, Section 3.5.3:

"Control Signals - The spurious cable selection should address any combination of the failure modes noted in this appendix. Included in this analysis are those cables that could
negatively affect contact(s) in the control circuit being analyzed. This analysis may also result in the addition of supporting equipment logics, at which point the process of cable
selection should continue by analyzing any newly identified components."
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The circuit analysis and cable selection processes may identify additional supporting equipment (e.g., power supplies, instruments providing interlocks and/or permissives, etc.),
which are then added to the SSEL and subject to circuit analysis and cable selection. This process is performed iteratively until all safe shutdown support components and
systems have been identified; in this manner, all of the electrical power supplies are typically verified, from low voltage AC and DC distribution up to the switchyard and
emergency diesel generators. Review of Attachment 2 to engineering analysis EA10-036 shows that electrical distribution system components are included as safe shutdown
components.

The review of the safe shutdown paths and safe shutdown system flowpaths, inclusive of equipment that may spuriously operate and affect system operation, is documented in
Attachment 1 of engineering analysis EA10-036. In addition, the FCS NFPA 805 safe shutdown model is contained in a relational database which maintains the following
relationships: Performance Goal (Shutdown Path)-to-System; System-to-Equipment; Equipment-to-System; Equipment-to-Equipment; Equipment-to-Cable; Equipment-to-Fire
Area; Cable-to-Fire Area. Consequently, there is not direct association maintained between a component and the Shutdown Path/Paths that the component ultimately supports.
This relationship is implicit through the logical relationships that are maintained in the database. These relationships are also documented in tables as Attachments 3, 4, 6, and 7
to engineering analysis EA10-036 and Attachments 4, 5, 6, and 7 to engineering analysis EA10-037. The relationships between Performance Goal (Shutdown Path)-to-System
and System-to-Equipment are also identified in logic diagrams as Attachment 5 to engineering analysis EA10-036.

Multiple safe shutdown paths typically credit different combinations of redundant safe shutdown systems, with the result that most systems are assigned to more than one safe
shutdown path. Therefore, safe shutdown paths are not designated for each system and component. Otherwise, the plant documentation is in alignment with the intent of the NEI
00-01 guidance.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachments 1, 2, 3,4,5,6, and 7
Attachment 14, Section 5.3.5

FCS Engineering Analysis EA10-037 Attachments 4, 5, 6, and 7
Attachment 8, Section 5.3 and Appendix A, Section 3.5.3
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3.2.2.4 Identify Equipment
Information Required for
the Safe Shutdown
Analysis

NEI 00-01 Section 3.0 Guidance

Collect additional equipment-related information necessary for performing the post-fire safe shutdown analysis for the equipment. In
order to facilitate the analysis, tabulate this data for each piece of equipment on the SSEL. Refer to Attachment 3 to this document for
an example of a SSEL. Examples of related equipment data should include the equipment type, equipment description, safe shutdown
system, safe shutdown path, drawing reference, fire area, fire zone, and room location of equipment. Other information such as the
following may be useful in performing the safe shutdown analysis: normal position, hot shutdown position, cold shutdown position,
failed air position, failed electrical position, high/low pressure interface concern, and spurious operation concern.

AD&licabili

Applicable

Alignment Statement

Aligns

Alignment Basis
Engineering analysis EA10-036, Attachment 14, Section 5.3 lists the information that is captured for each component on the SSEL. The SSEL in Attachment 2 of engineering
analysis EA10-036 contains the following fields for each component:

-Equipment ID (Designation)
-Equipment Description
-System ID
-Fire Area (Fire Zone) Location
-High/Low Pressure Interface
-Normal Position
-Required Position - Hot
-Required Position - Cold
-Failed Position (Loss of Power)
-Failed Position (Loss of Air)
-Required Support Equipment - Power Supplies, Etc.
-Notes
-Primary References

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachment 2
Attachment 14, Section 5.3
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NEI 00-01 Rf NEI 00-01 Section 3.0 Guidance

3.2.2.5 Identify Dependencies In the process of defining equipment and cables for safe shutdown, identify additional supporting equipment such as electrical power
Between Equipment, and interlocked equipment. As an aid in assessing identified impacts to safe shutdown, consider modeling the dependency between
Supporting Equipment, equipment within each safe shutdown path either in a relational database or in the form of a Safe Shutdown Logic Diagram (SSLD).
Safe Shutdown Systems Attachment 4 provides an example of a SSLD that may be developed to document these relationships.
and Safe Shutdown Paths

ADplicabilitv Comments

Applicable

Alignment Statement

Aligns

Alionment Basis•

Attachment 2 to engineering analysis EA10-036 contains the Safe Shutdown Equipment List (SSEL). The SSEL contains all components that support safe shutdown, or those
components which may spuriously operate and impair safe shutdown.

The circuit analysis and cable selection processes, described in Attachment 8 of engineering analysis EA10-037, may identify additional supporting equipment (e.g., power
supplies, instruments providing interlocks and/or permissives, etc.), which are then added to the SSEL and subject to circuit analysis and cable selection. This process is
performed iteratively until all safe shutdown support components and systems have been identified; in this manner, all of the electrical power supplies are typically verified, from
low voltage AC and DC distribution up to the switchyard and emergency diesel generators. Review of Attachment 2 to engineering analysis EA10-036 shows that electrical
distribution system components are included as safe shutdown components.

The review of the safe shutdown paths and safe shutdown system flowpaths, inclusive of equipment that may spuriously operate and affect system operation, is documented in
Attachment 1 of engineering analysis EA10-036. In addition, the FCS NFPA 805 safe shutdown model is contained in a relational database which maintains the following
relationships: Performance Goal (Shutdown Path)-to-System; System-to-Equipment; Equipment-to-System; Equipment-to-Equipment; Equipment-to-Cable; Equipment-to-Fire
Area; Cable-to-Fire Area. Consequently, there is not direct association maintained between a component and the Shutdown Path/Paths that the component ultimately supports.
This relationship is implicit through the logical relationships that are maintained in the database. These relationships are also documented in tables as Attachments 3, 4, 6, and 7
to engineering analysis EA10-036 and Attachments 4, 5, 6, and 7 to engineering analysis EA10-037. The relationships between Performance Goal (Shutdown Path)-to-System
and System-to-Equipment are also identified in logic diagrams as Attachment 5 to engineering analysis EA10-036.

The plant methodology is in alignment with NEI 00-01 guidance.

Comments
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Reference Document

FCS Engineering Analysis EA10-036

FCS Engineering Analysis EA10-037

Doc. Details

Attachments 1, 2, 3, 4, 5, 6, and 7

Attachments 4, 5, 6, 7, and 8
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2.4.2.2.1 Circuits Required in Nuclear Safety Functions. Circuits required for the nuclear safety functions shall be identified. This includes circuits that are required for operation,
that could prevent the operation, or that result in the maloperation of the equipment identified in 2.4.2.1. This evaluation shall consider fire-induced failure modes such as hot
shorts (external and internal), open circuits, and shorts to ground, to identify circuits that are required to support the proper operation of components required to achieve the
nuclear safety performance criteria, including spurious operation and signals. This will ensure that a comprehensive population of circuitry is evaluated.

2.4.2.2.2 Other Required Circuits. Other circuits that share common power supply and/or common enclosure with circuits required to achieve nuclear safety performance criteria
shall be evaluated for their impact on the ability to achieve nuclear safety performance criteria.

(a) Common Power Supply Circuits. Those circuits whose fire-induced failure could cause the loss of a power supply required to achieve the nuclear safety performance
criteria shall be identified. This situation could occur if the upstream protection device (i.e., breaker or fuse) is not properly coordinated with the downstream protection device.

(b) Common Enclosure Circuits. Those circuits that share enclosures with circuits required to achieve the nuclear safety performance criteria and whose fire-induced failure
could cause the loss of the required components shall be identified. The concern is that the effects of a fire can extend outside of the immediate fire area due to fire-induced
electrical faults on inadequately protected cables or via inadequately sealed fire area boundaries.

NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.3 Safe Shutdown Cable
Selection and Location

This section provides industry guidance on the recommended methodology and criteria for selecting safe shutdown cables and
determining their potential impact on equipment required for achieving and maintaining safe shutdown of an operating nuclear power
plant for the condition of an exposure fire. The Appendix R safe shutdown cable selection criteria are developed to ensure that all
cables that could affect the proper operation or that could cause the maloperation of safe shutdown equipment are identified and that
these cables are properly related to the safe shutdown equipment whose functionality they could affect. Through this cable-to-
equipment relationship, cables become part of the safe shutdown path assigned to the equipment affected by the cable.

Aoolicabilit Comments

Applicable

Alignment Statement

Not Required

Alicnment Basis
Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details
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NEI 00-01 Ref
3.3.1 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

To identify an impact to safe shutdown equipment based on cable routing, the equipment must have cables that affect it identified.
Carefully consider how cables are related to safe shutdown equipment so that impacts from these cables can be properly assessed in
terms of their ultimate impact on safe shutdown system equipment.

Consider the following criteria when selecting cables that impact safe shutdown equipment:

Apolicability Comments
Applicable

Alignment Statement

Not Required

Alignment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.3.1.1 Criteria/Assumptions The list of cables whose failure could impact the operation of a piece of safe shutdown equipment includes more than those cables
connected to the equipment. The relationship between cable and affected equipment is based on a review of the electrical or
elementary wiring diagrams. To assure that all cables that could affect the operation of the safe shutdown equipment are identified,
investigate the power, control, instrumentation, interlock, and equipment status indication cables related to the equipment. Consider
reviewing additional schematic diagrams to identify additional cables for interlocked circuits that also need to be considered for their
impact on the ability of the equipment to operate as required in support of postfire safe shutdown. As an option, consider applying the
screening criteria from Section 3.5 as a part of this section. For an example of this see Section 3.3.1.4.

ADplicabilit Comments

Applicable

Alignment Statement

Aligns

Alianment Basis

The circuit analysis and cable selection data that comprises the NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805 non-power operations model is
obtained from two source documents: (1) FCS engineering analysis EA-FC-97-044, which contains the legacy circuit analysis and cable selection data associated with the FCS
10 CFR 50 Appendix R Analysis, and (2) FCS engineering analysis EA10-037, which contains the circuit analysis and cable selection methodology and data for components
added to the FCS NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805 non-power operations model.

The legacy 10 CFR 50 Appendix R circuit analysis and cable selection methodology and data from EA-FC-97-044 was reviewed by FCS as part of the FCS NFPA 805 Transition
Project to determine its applicability for use in the NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805 non-power operations model. The circuit analysis
and cable selection methodology described in EA-FC-97-044 was determined by FCS to be generally consistent with the assumptions/criteria of NEI 00-01. However, a number
of discrepancies were identified by FCS in the legacy circuit analysis and cable selection data of EA-FC-97-044. These discrepancies were documented in FCS Condition
Reports (see below), and were subsequently corrected and incorporated into EA10-037.

" CR2009-2711 (cables added to address random missing cables, and cables added to address the failure mode of multiple DC grounds)
" CR2009-4850 (cables added to address common power supply failure mode for 120V AC branch circuits lacking isolation between loads fed from common branch circuit)
" CR2009-4851 (cables added to address common power supply failure mode for 120V AC branch circuits lacking isolation between loads fed from common branch circuit)
" CR2009-4852 (cables added to address common power supply failure mode for 120V AC branch circuits lacking isolation between loads fed from common branch circuit)
" CR2009-4763 (cables added to address random missing cables)
" CR2009-4826 (miscellaneous corrections to safe shutdown cable IDs)
" CR2010-2173 (cables added to address the failure mode for non-robustly shielded instrumentation cables)
" CR2010-2202 (miscellaneous corrections to safe shutdown cable fire area locations)
" CR2010-2206 (cables added to address random missing cables, miscellaneous corrections to safe shutdown cable fire area locations)
" CR2010-3383 (cables added to address random missing cables)
" CR2010-6640 (miscellaneous corrections to safe shutdown cable fire area locations)
" CR2011-0244 (cables added to address random missing cables, and cables added to address instrument loop isolation)
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" CR2011-0770 (cables added to address random missing cables, and cables added to address failure mode of multiple DC grounds)
" CR2011-0733 (miscellaneous corrections to safe shutdown cable fire locations)
" CR2011-0759 (miscellaneous corrections to safe shutdown cable fire area locations)
" CR2011-0964 (cables added to address random missing cables, and cables added to address failure mode of multiple DC grounds)
" CR2011-1007 (miscellaneous corrections to safe shutdown cable fire area locations)

The circuit analysis and cable selection methodology utilized by FCS for EA1 0-037 is based directly on the assumptions/criteria of NEI 00-01, Sections 3.3 and 3.5.

The deterministic safe shutdown analysis methodology utilized by FCS for EA10-036 is based directly on the assumptions/criteria of NEI 00-01, Sections 3.1, 3.2, 3.4, and 3.5.

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Section 5). Review of the component cable selection data sheets in the body of the analysis (Attachment 2)
provides objective evidence that this criteria is met with some exceptions, which have been documented and subsequently corrected through the FCS Condition Reports
identified above.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met.

Comments

Note that FCS engineering analysis EA-FC-97-044 and FCS engineering analysis EA10-037 will be combined into a single analysis following the transition to a NFPA 805
licensing basis.

Reference Document Doc. Details

FCS Engineering Analysis EA-FC-97-044 Section 5
Attachment 2

FCS Engineering Analysis EA10-037 Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Rer
3.3.1.2 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

In cases where the failure (including spurious actuations) of a single cable could impact more than one piece of safe shutdown
equipment, include the cable with each piece of safe shutdown equipment.

Applicabilitv

Applicable

Alignment Statement

Aligns

Comments

AUgnmenBais
Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is not explicitly identified anywhere in EA-FC-97-044; however, review of the component cable selection data sheets in the body of the analysis
(Attachment 2) does provide objective evidence that this criteria is met. The same cable ID is mapped to more than one safe shutdown component.

Engineering analysis EA1 0-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA1 0-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. The same cable ID is mapped to more than one safe shutdown component.

Reference Document
FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc. Details

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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3.3.1.3 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Electrical devices such as relays, switches and signal resistor units are considered to be acceptable isolation devices. In the case of
instrument loops, review the isolation capabilities of the devices in the loop to determine that an acceptable isolation device has been
installed at each point where the loop must be isolated so that a fault would not impact the performance of the safe shutdown
instrument function.

A1olicabiliY

Applicable

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044, Assumption 4.1, Section 5, and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 for motive and control power circuits (Section 5). Review of the component cable selection data sheets in the body
of the analysis (Attachment 2) provides objective evidence that this criteria has been met with some exceptions, as documented and corrected in FCS Condition Reports (see
Table B-2, Section 3.3.1.1).

This NEI 00-01 criteria is not explicitly identified anywhere in EA-FC-97-044 for instrumentation loops. Review of the component cable selection data sheets in the body of the
analysis (Attachment 2) provides objective evidence that this criteria has been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-
2, Section 3.3.1.1).

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA1O-037

Assumption 4.1
Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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3.3.1.4 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance
Screen out cables for circuits that do not impact the safe shutdown function of a component (i.e., annunciator circuits, space heater
circuits and computer input circuits) unless some reliance on these circuits is necessary. However, they must be isolated from the
component's control scheme in such a way that a cable fault would not impact the performance of the circuit.

AnU)licabili

Applicable

Alignment Statement

Aligns

Alianment Basis

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Section 5). Review of the component cable selection data sheets in the body of the analysis (Attachment 2)
provides objective evidence that this criteria has been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-2, Section 3.3.1.1).
Cables associated with the scheme number for a given safe shutdown component, and which cannot impact the safe shutdown function of the given safe shutdown component
are typically identified as being not required on the associated component cable selection data sheets in the body of the analysis.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. Cables associated with the scheme number for a given safe shutdown component, and which
cannot impact the safe shutdown function of the given safe shutdown component are typically identified as being not required on the associated component cable selection data
sheets in the body of the analysis.

Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc. Details

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Rer
3.3.1.5 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

For each circuit requiring power to perform its safe shutdown function, identify the cable supplying power to each safe shutdown and/or
required interlock component. Initially, identify only the power cables from the immediate upstream power source for these interlocked
circuits and components (i.e., the closest power supply, load center or motor control center). Review further the electrical distribution
system to capture the remaining equipment from the electrical power distribution system necessary to support delivery of power from
either the offsite power source or the emergency diesel generators (i.e., onsite power source) to the safe shutdown equipment. Add this
equipment to the safe shutdown equipment list. Evaluate the power cables for this additional equipment for associated circuits
concerns.

ApDlicabilitv

Applicable

Alignment Statement

Aligns

Comments

Alignment Basis

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 for identification and association of power cables to safe shutdown equipment (Section 5). Review of the
component cable selection data sheets in the body of the analysis (Attachment 2) provides objective evidence that this criteria has been met with some exceptions, as
documented and corrected in FCS Condition Reports (see Table B-2, Section 3.3.1.1). The iterative process of identifying additional support components (i.e., power supplies,
etc.) through the cable selection process as described in NEI 00-01 is not described in the FCS analysis. The development of the NFPA 805 safe shutdown model for FCS
included steps to review for the completeness of the components selected for the electrical distribution system, and other supporting systems/functions. This review is
documented in engineering analysis EA10-036.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. The iterative process of identifying additional support components (i.e., power supplies, etc.) through
the cable selection process as described in NEI 00-01 is described in the FCS analysis.
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Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc. Details

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Ref
3.3.1.6 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance
The automatic initiation logics for the credited post-fire safe shutdown systems are not required to support safe shutdown. Each system
can be controlled manually by operator actuation in the main control room or emergency control station. If operator actions outside the
MCR are necessary, those actions must conform to the regulatory requirements on manual actions. However, if not protected from the
effects of fire, the fire-induced failure of automatic initiation logic circuits must not adversely affect any post-fire safe shutdown system
function.

Applicable

Alianment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Section 5). Review of the component cable selection data sheets in the body of the analysis (Attachment 2)
provides objective evidence that this criteria has been met.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met.

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA-FC-97-044 Section 5
Attachment 2

FCS Engineering Analysis EA10-037 Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Ref
3.3.1.7 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Cabling for the electrical distribution system is a concern for those breakers that feed associated circuits and are not fully coordinated
with upstream breakers. With respect to electrical distribution cabling, two types of cable associations exist. For safe shutdown
considerations, the direct power feed to a primary safe shutdown component is associated with the primary component. For example,
the power feed to a pump is necessary to support the pump. Similarly, the power feed from the load center to an MCC supports the
MCC. However, for cases where sufficient branch-circuit coordination is not provided, the same cables discussed above would also
support the power supply. For example, the power feed to the pump discussed above would support the bus from which it is fed
because, for the case of a common power source analysis, the concern is the loss of the upstream power source and not the
connected load. Similarly, the cable feeding the MCC from the load center would also be necessary to support the load center.

A iaklic y
Applicable

Alignment Statement

Aligns

Alignment Basis
Engineering analysis EA10-036, Attachment 11:

Attachment 11 of EA10-036 provides a summary of the review of FCS electrical design calculations which address breaker/fuse coordination. These FCS calculations
demonstrate breaker/fuse coordination is maintained for the electrical distribution systems and system alignments that are analyzed in the FCS NFPA 805 at-power safe
shutdown model, the Fire PRA, and the NFPA 805 non-power operations model.

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Section 5). Review of the component cable selection data sheets in the body of the analysis (Attachment 2)
provides objective evidence that this criteria is met.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met.

Comments
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Reference Document

FCS Engineering Analysis EA10-036

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc, Details

Attachment 11

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Rf NEI 00-01 Section 3.0 Guidance

3.3.2 Associated Circuit Cables Associated Circuit Cables Appendix R, Section III.G.2, requires that separation features be provided for equipment and cables,
including associated nonsafety circuits that could prevent operation or cause maloperation due to hot shorts, open circuits, or shorts to
ground, of redundant trains of systems necessary to achieve hot shutdown. The three types of associated circuits were identified in
Reference 6.1.5 and further clarified in a NRC memorandum dated March 22, 1982 from R. Mattson to D. Eisenhut, Reference 6.1.6.
They are as follows:

- Spurious actuations
- Common power source
- Common enclosure

Cables Whose Failure May Cause Spurious Actuations
Safe shutdown system spurious actuation concerns can result from fire damage to a cable whose failure could cause the spurious
actuation/mal-operation of equipment whose operation could affect safe shutdown. These cables are identified in Section 3.3.3
together with the remaining safe shutdown cables required to support control and operation of the equipment.

Common Power Source Cables
The concern for the common power source associated circuits is the loss of a safe shutdown power source due to inadequate
breaker/fuse coordination. In the case of a fire-induced cable failure on a non-safe shutdown load circuit supplied from the safe
shutdown power source, a lack of coordination between the upstream supply breaker/fuse feeding the safe shutdown power source
and the load breaker/fuse supplying the non-safe shutdown faulted circuit can result in loss of the safe shutdown bus. This would result
in the loss of power to the safe shutdown equipment supplied from that power source preventing the safe shutdown equipment from
performing its required safe shutdown function. Identify these cables together with the remaining safe shutdown cables required to
support control and operation of the equipment. Refer to Section 3.5.2.4 for an acceptable methodology for analyzing the impact of
these cables on post-fire safe shutdown.

Common Enclosure Cables
The concern with common enclosure associated circuits is fire damage to a cable whose failure could propagate to other safe
shutdown cables in the same enclosure either because the circuit is not properly protected by an isolation device (breaker/fuse) such
that a fire-induced fault could result in ignition along its length, or by the fire propagating along the cable and into an adjacent fire area.
This fire spread to an adjacent fire area could impact safe shutdown equipment in that fire area, thereby resulting in a condition that
exceeds the criteria and assumptions of this methodology (i.e., multiple fires). Refer to Section 3.5.2.5 for an acceptable methodology
for analyzing the impact of these cables on post-fire safe shutdown.

Applicabilitv Comments

Applicable

Alignment Statement

Aligns
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Alignment Basis

Engineering analysis EA10-036, Attachment 11:

Attachment 11 of EA10-036 addresses associated circuit concerns, inclusive of common power supply failures, common enclosure failures, current transformer failures due to
open circuited secondary windings, high impedance faults - multiple high impedance faults, and high-pressure/low-pressure interface degradation.

Attachment 11 of EA10-036 also provides a summary of the associated circuits concern regarding to spurious operation and high-pressure/low-pressure interface degradation.
Cables whose failure may cause spurious actuations, inclusive of high/low pressure interfaces, are identified through the circuit analysis and cable selection processes as
described below:

Engineering analysis EA-FC-97-044, Assumption 4.3, Section 5, and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Assumption 4.3, Section 5). Review of the component cable selection data sheets in the body of the analysis
(Attachment 2) provides objective evidence that this criteria has been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-2,
Section 3.3.1.1).

Although Assumption 4.3 of EA-FC-97-044 states the following: "Fire induced multiple simultaneous cable faults are not assumed to occur, except for high/low pressure interface
components.", a review of the component cable selection data sheets in the body of the analysis was performed by FCS as part of the NFPA 805 Transition Project, and the
review did not identify any safe shutdown component for which this assumption resulted in FCS not selecting a required safe shutdown cable. This assumption is not used in the
circuit analysis and cable selection performed for the FCS NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805 non-power operations model in
engineering analysis EA10-037, and is not used in the NFPA 805 at-power safe shutdown analysis in engineering analysis EA10-036.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met.

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA10-036

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Attachment 11

Assumption 4.3
Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Ref
3.3.3 Methodology for Cable

Selection and Location

NEI 00-01 Section 3.0 Guidance

Refer to Figure 3-4 for a flowchart illustrating the various steps involved in selecting the cables necessary for performing a post-fire
safe shutdown analysis. Use the following methodology to define the cables required for safe shutdown including cables that may
cause associated circuits concerns for a post-fire safe shutdown analysis:

ARnlicabili Comments

Applicable

Alignment Statement

Not Required

Alignment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.3.3.1 Identify Circuits Required For each piece of safe shutdown equipment defined in section 3.2, review the appropriate electrical diagrams including the following
for the Operation of the documentation to identify the circuits (power, control, instrumentation) required for operation or whose failure may impact the operation
Safe Shutdown Equipment of each piece of equipment:

- Single-line electrical diagrams
- Elementary wiring diagrams
- Electrical connection diagrams
- Instrument loop diagrams.

For electrical power distribution equipment such as power supplies, identify any circuits whose failure may cause a coordination
concern for the bus under evaluation.

If power is required for the equipment, include the closest upstream power distribution source on the safe shutdown equipment list.
Through the iterative process described in Figures 3-2 and 3-3, include the additional upstream power sources up to either the offsite
or the emergency power source.

Aoolicabilitv Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Attachment 11:

Attachment 11 of EA10-036 provides a summary of the review of FCS electrical design calculations which address breaker/fuse coordination. These FCS calculations
demonstrate breaker/fuse coordination is maintained for the electrical distribution systems and system alignments that are analyzed in the FCS NFPA 805 at-power safe
shutdown model, the Fire PRA, and the NFPA 805 non-power operations model.

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 for identification and association of power, control and instrumentation cables to safe shutdown equipment
(Sections 5.1.1 through 5.1.3). Review of the component cable selection data sheets in the body of the analysis (Attachment 2) provides objective evidence that this criteria has
been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-2, Section 3.3.1.1). The iterative process of identifying additional support
components (i.e., power supplies, etc.) through the cable selection process as described in NEI 00-01 is not described in the FCS analysis. The development of the NFPA 805
safe shutdown model for FCS included steps to review for the completeness of the components selected for the electrical distribution system, and other supporting
systems/functions. This review is documented in engineering analysis EA10-036.
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Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. The iterative process of identifying additional support components (i.e., power supplies, etc.) through
the cable selection process as described in NEI 00-01 is described in the FCS analysis.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Attachment 11

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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3.3.3.2 Identify Interlocked Circuits
and Cables Whose
Spurious Operation or Mal-
operation Could Affect
Shutdown

NEI 00-01 Section 3.0 Guidance

In reviewing each control circuit, investigate interlocks that may lead to additional circuit schemes, cables and equipment. Assign to the
equipment any cables for interlocked circuits that can affect the equipment.

While investigating the interlocked circuits, additional equipment or power sources may be discovered. Include these interlocked
equipment or power sources in the safe shutdown equipment list (refer to NEI-00-01 Rev 1 Figure 3-3) if they can impact the operation
of the equipment under consideration.

ADlicabilit

Applicable

Comments

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 for identification interlocks (i.e., auxiliary contacts as input to control schemes) to safe shutdown equipment
(Sections 5.1.1 and 5.1.2.5). Review of the component cable selection data sheets in the body of the analysis (Attachment 2) provides objective evidence that this criteria has
been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-2, Section 3.3.1.1). The iterative process of identifying additional support
components (i.e., power supplies, etc.) through the cable selection process as described in NEI 00-01 is not described in the FCS analysis. The development of the NFPA 805
safe shutdown model for FCS included steps to review for the completeness of the components selected for the electrical distribution system, and other supporting
systems/functions. This review is documented in engineering analysis EA10-036.

Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. The iterative process of identifying additional support components (i.e., power supplies, etc.) through
the cable selection process as described in NEI 00-01 is described in the FCS analysis.
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Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc. Details

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4

Page B-82



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.2 Nuclear Safety Capability Circuit Analysis

NEI00-01 Rf NEI 00-01 Section 3.0 Guidance

3.3.3.3 Assign Cables to the Safe Given the criteria/assumptions defined in Section 3.3.1, identify the cables required to operate or that may result in maloperation of
Shutdown Equipment each piece of safe shutdown equipment.

Tabulate the list of cables potentially affecting each piece of equipment in a relational database including the respective drawing
numbers, their revision and any interlocks that are investigated to determine their impact on the operation of the equipment. In certain
cases, the same cable may support multiple pieces of equipment. Relate the cables to each piece of equipment, but not necessarily to
each supporting secondary component.

If adequate coordination does not exist for a particular circuit, relate the power cable to the power source. This will ensure that the
power source is identified as affected equipment in the fire areas where the cable may be damaged.

ADplicabilit Comments

Applicable

Alignment Statement

Aligns

Allanment Basis

Engineering analysis EA-FC-97-044, Section 5 and Attachment 2:

This NEI 00-01 criteria is explicitly identified in EA-FC-97-044 (Sections 5.1.1 through 5.1.3). The component cable selection data sheets in the body of the analysis (Attachment
2) provides objective evidence that this criteria has been met with some exceptions, as documented and corrected in FCS Condition Reports (see Table B-2, Section 3.3.1.1).
The information fields included on each component cable selection datasheet include the following:

• Component Number
" Component Type
" Component Name
" Component Power Supply
" Normal Position
" Desired Position
" Failed Position (loss of power)
" Cable Number
" Cable Type (typical - I, C, A, Power)
" Cable Fault Consequences (typical - LOP, LOC, SPUR, LOI, and NONE)
" Cable Required for Safe Shutdown Yes/No
" Notes
" Comments/Reference Drawings
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Engineering analysis EA10-037, Attachment 8, Section 5 and Appendix A; and engineering analysis EA10-037, Attachment 4:

This NEI 00-01 criteria is explicitly identified in Attachment 8 of EA10-037 (Section 5 and Appendix A). Review of the component cable selection data sheets in the body of the
analysis (Attachment 4) provides objective evidence that this criteria is met. The information fields included on each component cable selection datasheet include the following:

" Component ID
" Component Description
" Fire Area Location
" Motive Power Source ID
" Control Power Source ID
" Additional Power Sources
" High-Low Pressure Interface Yes/No
" Required for Hot Shutdown Active/Passive
" Required for Cold Shutdown Active/Passive
" Normal Position
• Failed Air Position
" Failed Power Position
* Hot Shutdown Position
" Cold Shutdown Position
" Fire PRA Position
• NPO (Position)
" System ID
" Cable Data
" Logic Classification
" Cable Required for Safe Shutdown Yes/No
" Cable Function (typical - Indication, Control, Power, LOC, SPO, LOI, etc.)
" Drawing Number
" Sheet Number
• Revision Number
" Remarks/Comments

Engineering analysis EA10-037, Attachment 6, provides a table of every cable required for the FCS NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805
non-power operations model. This table includes the following:

" Equipment ID
• Associated Cable ID
" Cable Function (from FACTS - i.e., power, control, or instrument)
* Fire Area
" Cable from Equipment ID)
" Cable to Equipment ID
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All of the hardcopy data described above is also maintained in a relational database (SAFE-PB).

Comments

Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

Doc, Details

Section 5
Attachment 2

Attachment 8, Section 5 and Appendix A
Attachment 4
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NEI 00-01 Re

3.5 Circuit Analysis and
Evaluation

NEI 00-01 Section 3.0 Guidance

This section on circuit analysis provides information on the potential impact of fire on circuits used to monitor, control and power safe
shutdown equipment. Applying the circuit analysis criteria will lead to an understanding of how fire damage to the cables may affect the
ability to achieve and maintain post-fire safe shutdown in a particular fire area. This section should be used in conjunction with Section
3.4, to evaluate the potential fire-induced impacts that require mitigation. Appendix R Section III.G.2 identifies the fire-induced circuit
failure types that are to be evaluated for impact from exposure fires on safe shutdown equipment. Section IllI.G.2 of Appendix R
requires consideration of hot shorts, shorts-to-ground and open circuits.

Aoli1cabiliy

Applicable

Comments

Alignment Statement

Not Required

Allgnment Basis
Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Reference Document Doc, Details
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.5.1 Criteria/Assumptions Apply the following criteria/assumptions when performing fire-induced circuit failure evaluations.

ADplicability Comments

Applicable

Alignment Statement

Not Required

Alianment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document Doc. Details
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NEI 00-01 Re NEI 00-01 Section 3.0 Guidance

3.5.1.1 Criteria/Assumptions Consider the following circuit failure types on each conductor of each unprotected safe shutdown cable to determine the potential
impact of a fire on the safe shutdown equipment associated with that conductor.

- A hot short may result from a fire-induced insulation breakdown between conductors of the same cable, a different cable or from
some other external source resulting in a compatible but undesired impressed voltage or signal on a specific conductor. A hot short
may cause a spurious operation of safe shutdown equipment.

- An open circuit may result from a fire-induced break in a conductor resulting in the loss of circuit continuity. An open circuit may
prevent the ability to control or power the affected equipment. An open circuit may also result in a change of state for normally
energized equipment. (e.g. [for BWRs] loss of power to the Main Steam Isolation Valve (MSIV) solenoid valves due to an open circuit
will result in the closure of the MSIVs). Note that RIS 2004-03 indicates that open circuits, as an initial mode of cable failures, are
considered to be of very low likelihood. The risk-informed inspection process will focus on failures with relatively high probabilities.

- A short-to-ground may result from a fire-induced breakdown of a cable insulation system, resulting in the potential on the conductor
being applied to ground potential. A short-to-ground may have all of the same effects as an open circuit and, in addition, a short-to-
ground may also cause an impact to the control circuit or power train of which it is a part.

Consider the three types of circuit failures identified above to occur individually on each conductor of each safe shutdown cable on the
required safe shutdown path in the fire area.

Aplicabiliy Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044, Section 5.1.2.2:

"Based upon the elementary or scheme drawing and the component wiring diagram, postulate the following cable faults on each cable identified on the drawing:

Open Circuit: The conductor of the circuit opens to interrupt current flow.

Short To Ground: The conductor of the circuit shorts to circuit ground (for grounded circuits only).

Hot Short: The conductor shorts to an energized conductor through a wire to wire short within the cable of concern or through a short to another circuit powered from the same
power supply. In the event of a grounded control circuit (i.e., 120 VAC control circuit for a motor operated valve), the hot short source cable does not need to be from the same
power source in order to energize the "target" conductor within the cable/component of concern. Hot shorts assume that a "live" wire shorts to a safe shutdown cable conductor,
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causing the safe shutdown circuit to energize inadvertently."

Engineering analysis EA10-037, Attachment 8, Appendix A, Section 3.0:

"The following conditions should be considered when performing cable selection:

Fire-induced cable damage may result in any one, or in a combination of the following circuit failures:

" Open circuits
" Shorts to ground
" Short circuits"

FCS engineering analyses EA-FC-97-044 and EA10-037 consider the effects of open circuits, shorts to ground, and hot shorts in the course of circuit analysis and cable
identification activities. The specific methodology used in the consideration of each circuit failure mode is discussed in detail in subsequent reference paragraphs.

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
assessments. The guidance in the procedure directs the analyst to utilize engineering analysis EA1 0-037, Attachment 8 (the procedure for post fire safe shutdown cable
identification), to evaluate circuit failures as a result of fire induced cable damage in a given fire area. The procedure for post fire safe shutdown cable identification is based on
the guidelines contained in NEI 00-01.

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA-FC-97-044 Section 5.1.2.2

FCS Engineering Analysis EA10-037 Attachment 8, Appendix A, Section 3.0

FCS Engineering Analysis EA10-036 Attachment 12
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.5.1.2 Criteria/Assumptions Assume that circuit contacts are positioned (i.e., open or closed) consistent with the normal mode/position of the safe shutdown
equipment as shown on the schematic drawings. The analyst must consider the position of the safe shutdown equipment for each
specific shutdown scenario when determining the impact that fire damage to a particular circuit may have on the operation of the safe
shutdown equipment.

Apolicabilit omments

Applicable

Alignment Statement

Aligns

Alignment Basis

The Table B-2 Nuclear Safety Performance Methodology Review performed for the Fort Calhoun NFPA 805 Transition Project has identified a potential weakness in the Fort
Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, regarding the consideration of circuit contact positions (pre and post-fire). This potential weakness
was identified in NFPA 805 Transition Project Action Item A2009-076. As closure to A2009-076, FCS performed a review of the cable selection data in Fort Calhoun Appendix R
Cable Selection engineering analysis, EA-FC-97-044, to identify and then correct, as necessary, any inadequate cable selection which had not appropriately considered the
guidance of NEI 00-01, Section 3.5.1.2, regarding the consideration of circuit contact positions (pre and post-fire). This review included a number of components that are
designed to be operated from the Main Control Room and the Primary Control Station (panels AI-179, Al-185, and AI-212) following Main Control Room evacuation. No issues
regarding the consideration of circuit contact positions (pre and post-fire) were identified from these reviews. The circuit analysis and cable selection in engineering analysis EA-
FC-97-044 has appropriately considered the guidance of NEI 00-01, Section 3.5.1.2, regarding the treatment of circuit contact positions (pre and post-fire) during the circuit
analysis and cable selection processes. Consequently, FCS has concluded that the guidance has been implemented consistent with the guidance of NEI 00-01, Section 3.5.1.2.

Engineering analysis EA10-037, Section 4.2, "Assumptions":

"Plant equipment is assumed to be in its normal expected position or condition at the onset of the fire (with the plant at power operation). In cases where the status of equipment
is indeterminate or could change as a result of expected plant conditions, worst-case initial conditions are assumed for the purpose of cable selection. The normal position for
equipment is identified in Attachment 2, "Combined Appendix R, NFPA 805 Nuclear Safety Performance Criteria, and Fire PRA Equipment List"."

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
assessments. The guidance in the procedure directs the analyst to utilize engineering analysis EA10-037, Attachment 8 (the procedure for post fire safe shutdown cable
identification), to evaluate circuit failures as a result of fire induced cable damage in a given fire area. The procedure for post fire safe shutdown cable identification is based on
the guidelines contained in NEI 00-01.

Comments
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Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

FCS Engineering Analysis EA10-036

Doc. Details

Section 4.2
Attachment 8

Attachment 12
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NEI 00-01 Rf
3.5.1.3 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Assume that circuit failure types resulting in spurious operations exist until action has been taken to isolate the given circuit from the
fire area, or other actions have been taken to negate the effects of circuit failure that is causing the spurious actuation. The fire is not
assumed to eventually clear the circuit fault. Note that RIS 2004-03 indicates that fire-induced hot shorts typically self-mitigate after a
limited period of time.

AoDlicabilitv

Applicable

Alignment Statement

Aligns

Engineering analysis EA-FC-97-044 does not provide explicit guidance or assumptions regarding the self-mitigation of circuit faults. This is an implicit assumption, as Sections
5.1.2.2 and 5.1.2.3 direct the analyst to postulate cable faults without any direction that any circuit faults should be assumed to clear eventually.

Engineering analysis EA10-037, Attachment 8, Appendix A, Section 3.0:

"The circuit analysis and cable selection performed per this procedure shall make no assumptions regarding self-healing of circuits (AC or DC), or circuits shorting to ground
after a pre-defined time has passed (AC or DC). Each postulated circuit failure shall be assumed to remain in effect until such time as a positive action has been taken by plant
personnel to mitigate the circuit failure."

Engineering analysis EA10-036, Assumption 4.2.10:

"Fire-induced circuit faults are assumed to exist until addressed by a mitigating action. The fire is not assumed to clear the circuit fault after a pre-determined period of time."

Regarding Section 3.5.1.3 of NEI 00-01, the circuit analysis and cable selection methodology utilized for the Fort Calhoun NFPA 805 Transition Project does not make any
assumptions regarding self-mitigation of fire-induced hot shorts. The Fort Calhoun NFPA 805 Transition Project assumes that circuit failure types resulting in spurious
operations exist until action has been taken to isolate the given circuit from the fire area, or other actions have been taken to negate the effects of circuit failure that is causing
the spurious actuation.

Comments
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Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

FCS Engineering Analysis EA10-036

Doc. Details

Sections 5.1.2.2 and 5.1.2.3

Attachment 8

Assumption 4.2.10
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NEI 00-01 Ref
3.5.1.4 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance
When both trains are in the same fire area outside of primary containment, all cables that do not meet the separation requirements of
Section III.G.2 are assumed to fail in their worst case configuration.

ADolicabilitv

Applicable

Alianment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Assumption 4.2.1:

"Only a single fire in a single fire area is postulated at a time. The postulated fire is assumed to affect all unprotected cables and equipment within the fire area. This assumes
that neither the fire size nor the fire intensity is known. All affected cables are assumed to fail in their worst case configuration."

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Assumption 4.2.1
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.5.1.5 Criteria/Assumptions The following guidance provides the NRC inspection focus from Bin 1 of RIS 2004-03 in order to identify any potential combinations of
spurious operations with higher risk significance. Bin 1 failures should also be the focus of the analysis; however, NRC has indicated
that other types of failures required by the regulations for analysis should not be disregarded even if in Bin 2 or 3. If Bin 1 changes in
subsequent revisions of RIS 2004-03, the guidelines in the revised RIS should be followed.

Cable Failure Modes.
For multiconductor cables testing has demonstrated that conductor-to-conductor shorting within the same cable is the most common
mode of failure. This is often referred to as "intra-cable shorting." It is reasonable to assume that given damage, more than one
conductor-to-conductor short will occur in a given cable. A second primary mode of cable failure is conductor-to-conductor shorting
between separate cables, commonly referred to as "inter-cable shorting." Inter-cable shorting is less likely than intra-cable shorting.
Consistent with the current knowledge of fire-induced cable failures, the following configurations should be considered:

A. For any individual multiconductor cable (thermoset or thermoplastic), any and all potential spurious actuations that may result from
intra-cable shorting, including any possible combination of conductors within the cable, may be postulated to occur concurrently
regardless of number. However, as a practical matter, the number of combinations of potential hot shorts increases rapidly with the
number of conductors within a given cable. For example, a multiconductor cable with three conductors (3C) has 3 possible
combinations of two (including desired combinations), while a five conductor cable (5C) has 10 possible combinations of two (including
desired combinations), and a seven conductor cable (7C) has 21 possible combinations of two (including desired combinations). To
facilitate an inspection that considers most of the risk presented by postulated hot shorts within a multiconductor cable, inspectors
should consider only a few (three or four) of the most critical postulated combinations.

B. For any thermoplastic cable, any and all potential spurious actuations that may result from intra-cable and inter-cable shorting with
other thermoplastic cables, including any possible combination of conductors within or between the cables, may be postulated to occur
concurrently regardless of number. (The consideration of thermoset cable inter-cable shorts is deferred pending additional research.)

C. For cases involving the potential damage of more than one multiconductor cable, a maximum of two cables should be assumed to
be damaged concurrently. The spurious actuations should be evaluated as previously described. The consideration of more than two
cables being damaged (and subsequent spurious actuations) is deferred pending additional research.

D. For cases involving direct current (DC) circuits, the potential spurious operation due to failures of the associated control cables
(even if the spurious operation requires two concurrent hot shorts of the proper polarity, e.g., plus-to-plus and minus-to-minus) should
be considered when the required source and target conductors are each located within the same multiconductor cable.

E. Instrumentation Circuits. Required instrumentation circuits are beyond the scope of this associated circuit approach and must meet
the same requirements as required power and control circuits. There is one case where an instrument circuit could potentially be
considered an associated circuit. If fire-induced damage of an instrument circuit could prevent operation (e.g., lockout permissive
signal) or cause maloperation (e.g., unwanted start/stop/reposition signal) of systems necessary to achieve and maintain hot shutdown,
then the instrument circuit may be considered an associated circuit and handled accordingly.
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Likelihood of Undesired Consequences

Determination of the potential consequence of the damaged associated circuits is based on the examination of specific NPP piping and
instrumentation diagrams (P&IDs) and review of components that could prevent operation or cause maloperation such as flow
diversions, loss of coolant, or other scenarios that could significantly impair the NPP's ability to achieve and maintain hot shutdown.
When considering the potential consequence of such failures, the [analyst] should also consider the time at which the prevented
operation or maloperation occurs. Failures that impede hot shutdown within the first hour of the fire tend to be most risk significant in a
first-order evaluation. Consideration of cold-shutdown circuits is deferred pending additional research.

Aelicabiliv Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Regarding Sections 3.5.1.5.A through 3.5.1.5.D of NEI 00-01, with the exception as identified below, the circuit analysis and cable selection methodology utilized for the Fort
Calhoun NFPA 805 Transition Project in engineering analyses EA10-037 and EA10-036 does not incorporate any binning process, and does not place any limit upon the number
of, or combination of concurrent circuit failures (i.e., open circuits, shorts to ground, and/or hot shorts) that are to be assumed by the analyst.

The Fort Calhoun circuit analysis and cable selection methodology does not allow the analyst to pre-screen any cable on the basis of material of construction (i.e., thermoset
versus thermoplastic), or on the basis of physical protection within the plant (i.e., the cable provided with ERFBS, or the cable is contained in dedicated metallic conduit).
However, with additional engineering review and justification, these types of features may be credited in the area-by-area review as part of the deterministic analysis.

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
assessments. The guidance in the procedure directs the analyst to utilize the guidelines contained in Section 3.5 of NEI 00-01 to evaluate circuit failures as a result of fire
induced cable damage in a given fire area.

Engineering analysis EA-FC-97-044:

Section 5.1.2.2:

"All AC circuits must consider hot shorts, shorts to ground (for grounded systems), and open circuits. All DC ungrounded circuits must consider hot shorts of positive and
negative polarity and open circuits. For high-low pressure interface components, a three phase AC hot short in the proper sequence or two DC hot shorts of the proper polarity
must be considered."

Assumption 4.3:

"Fire induced multiple, simultaneous cable faults are not assumed to occur, except for high/low pressure interface components."
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The Table B-2 Nuclear Safety Performance Methodology Review performed for the Fort Calhoun NFPA 805 Transition Project has identified a potential weakness in the Fort
Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, regarding the consideration of multiple, simultaneous cable faults. FCS has reviewed cable selection
data in Fort Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, and has concluded that the cable selection for Appendix R safe shutdown equipment did
not, in practice, result in the omission of safe shutdown cables on the basis of Assumption 4.3 of engineering analysis EA-FC-97-044.

Engineering analysis EA10-037, Attachment 8, Appendix A:

Section 3.0:

"Spurious Operation by Multiple Circuit and/or Cable Failures
Although it typically may only take one hot short to cause the spurious operation of a given component, in performing the cable selection, the analyst shall postulate whichever
number of circuit and/or cable failures is necessary to cause spurious operation of the component under review, as applicable to the specific component and circuit under
review. In other words, circuits and/or cables shall not be excluded on the basis that it requires multiple circuit/cable failures to cause a spurious operation.

3.1 Additional Guidance for the Identification of Cables and Circuits for Safe Shutdown Components for "potentially high-consequence equipment" and Appendix R
considerations for "high-low interface" equipment

• Three-phase proper polarity hot shorts on AC power systems:
Fire PRA - considers the only credible three-phase proper polarity hot short to be on "potentially high-consequence equipment" with ungrounded or thermoplastic-insulated
cables. Grounded AC systems, thermoset-insulated cables, armored cables, or cables in dedicated conduit are not to be included. Fire PRA engineers should identify "high-
consequence equipment" during component selection. (Excerpts from NUREG/CR-6850)

Appendix R - considers the only credible three-phase proper polarity hot short to be in cases involving high-low pressure interface components. In all other cases the probability
of getting a hot short on all three phases in the proper sequence so as to cause spurious operation of a motor is considered sufficiently low as to not require evaluation.
Systems/mechanical engineers should identify "high-low interface" equipment during component selection. (NEI 00-01 evaluation)

FCS methodology for both Fire PRA and Appendix R: In performing the cable selection, the analyst shall include the power cable for grounded and/or ungrounded AC circuits for
any high consequence components (for FPRA) and high low pressure interface components (For Appendix R). This conservative method of performing cable selection for FPRA
components may be resolved in the analysis phase per NUREG/CR-6850.

3.2 Additional Guidance for the Identification of Cables and Circuits for Safe Shutdown Components for "Ungrounded DC circuits"

- Compatible Polarity Multiple Hot Shorts on DC circuits
Fire PRA: Compatible polarity hot shorts for ungrounded AC and DC circuits are evaluated to be a low-likelihood event; however, sufficient data is unavailable to screen out this
particular cable failure mode from consideration. Hence, the evaluation of hot shorts should in general consider this failure mode. (Excerpts from NUREG/CR-6850)

Appendix R: For ungrounded DC circuits, if it can be shown that only two hot shorts of the proper polarity without grounding could cause spurious operation, no further evaluation
is necessary except for any cases involving Hi/Lo pressure interfaces. (Excerpts from NEI 00-01)

FCS methodology for both Fire PRA and Appendix R: In performing cable selection for DC valves, the analyst shall include the cable(s) containing the solenoid (or motor
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terminal leads) as a required cable even if the component does not require DC power for the desired safe shutdown function. This conservative method of performing cable

selection for Appendix R components may be resolved in the analysis phase per NEI 00-01."

Section 3.5:

"Spurious Signals

Spurious signals may result from fire-induced damage to safe shutdown circuits and/or cables. Spurious signal(s) could cause the spurious operation of active and/or passive
safe shutdown components. For example, a spuriously induced Safety Injection signal or Containment Isolation signal could cause a system or component to align itself in such
a manner as to adversely impact safe shutdown.

The following criteria must be considered in the spurious circuit analysis of a safe shutdown component:

3.5.1 Failure States - For consideration of spurious actuation, all possible functional failure states must be evaluated, that is, the component could be energized or de-energized
by one or more failure modes. Therefore, valves could fail open or closed; pumps could fail running or not running; electrical distribution breakers could fail open or closed.

3.5.2 Ungrounded DC Circuits - Cable selection must consider that within control cables two hot shorts of the proper polarity (from the same source) without grounding can
cause spurious operation of a component.

3.5.3 Control Signals - The spurious cable selection should address any combination of the failure modes noted in this appendix. Included in this analysis are those cables that
could negatively affect contact(s) in the control circuit being analyzed. This analysis may also result in the addition of supporting equipment logics, at which point the process of
cable selection should continue by analyzing any newly identified components.

3.5.4 Instrument Signals - (Excerpts from NUREG/CR-6850) Low voltage DC instrument circuits are typically comprised of instrument signal cables for monitoring, protection
systems, or control valve circuits (sensor to I/P converter). Shielded, grounded signal cables are typically used for these applications. Considerations in the analysis of these
circuits include:

3.5.4.1 Conductor-to-conductor shorts within an instrument signal cable or intermediate resistance grounds can produce false instrument signals that should be considered when
determining equipment responses.

3.5.4.2 If the cable design can be verified as one that employs a rugged grounded metallic shield (e.g., armor, braid, etc.), then the analysis need only consider the effects of
shorting between the conductors within the shield and shorting of the conductors to ground, i.e., the effects of shorts from external sources need not be considered."

Section 3.2 of NEI 00-01, Safe Shutdown Equipment Selection, contains the criteria/assumption 3.2.1.5 which is also relevant to the previous discussion of Instrumentation
Circuits from Section 3.5.1.5 of NEI 00-01:

"Instruments (e.g., resistance temperature detectors, thermocouples, pressure transmitters, and flow transmitters) are assumed to fail upscale, midscale, or downscale as a
result of fire damage, whichever is worse. An instrument performing a control function is assumed to provide an undesired signal to the control circuit."

Regarding Section 3.5.1.5.E of NEI 00-01, The Table B-2 Nuclear Safety Performance Methodology Review performed for the Fort Calhoun NFPA 805 Transition Project has
identified a potential weakness in the Fort Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, regarding the consideration of instrument failure modes,
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and instrumentation circuit failure modes. This potential weakness was identified in NFPA 805 Transition Project Action Item A2009-078. As closure to A2009-078, FCS
performed a review of the cable selection data in Fort Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, to identify and then correct, as necessary, any
inadequate cable selection which had not appropriately considered the guidance of NEI 00-01, Sections 3.2.1.5 and 3.5.1.5, regarding the consideration of instrument failure
modes, and instrumentation circuit failure modes. This review identified several safe shutdown valves that were not adequately cable selected and could spuriously operate due
to the instrument and instrumentation circuit failure modes. The corrected cable selection packages for the associated safe shutdown valves (LCV-101-1, LCV-101-2, PCV-103-
1, and PCV-103-2) were incorporated into engineering analysis EA10-037. (Ref. CR2010-2173)

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

FCS Engineering Analysis EA10-036

Section 5.1.2.2
Assumption 4.3

Sections 3.0 and 3.5

Attachment 12
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NEI 00-01 Rf

3.5.2 Types of Circuit Failures

NEI 00-01 Section 3.0 Guidance

Appendix R requires that nuclear power plants must be designed to prevent exposure fires from defeating the ability to achieve and
maintain post-fire safe shutdown. Fire damage to circuits that provide control and power to equipment on the required safe shutdown
path and any other equipment whose spurious operation/mal-operation could affect shutdown in each fire area must be evaluated for
the effects of a fire in that fire area. Only one fire at a time is assumed to occur. The extent of fire damage is assumed to be limited by
the boundaries of the fire area. Given this set of conditions, it must be assured that one redundant train of equipment capable of
achieving hot shutdown is free of fire damage for fires in every plant location. To provide this assurance, Appendix R requires that
equipment and circuits required for safe shutdown be free of fire damage and that these circuits be designed for the fire-induced
effects of a hot short, short-to-ground, and open circuit. With respect to the electrical distribution system, the issue of breaker
coordination must also be addressed.

This section will discuss specific examples of each of the following types of circuit failures:

- Open circuit
- Short-to-ground
- Hot short.

ADDlicabilitv Comments

Applicable

Alianment Statement

Not Required

Alianment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document

Page B-100



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.2 Nuclear Safety Capability Circuit Analysis

NEI 00 Ref
3.5.2.1 Circuit Failures Due to an

Open Circuit

NEI 00-01 Section 3.0 Guidance
This section provides guidance for addressing the effects of an open circuit for safe shutdown equipment. An open circuit is a fire-
induced break in a conductor resulting in the loss of circuit continuity. An open circuit will typically prevent the ability to control or power
the affected equipment. An open circuit can also result in a change of state for normally energized equipment. For example, a loss of
power to the main steam isolation valve (MSIV) solenoid valves [for BWRs] due to an open circuit will result in the closure of the MSIV.

NOTE: The EPRI circuit failure testing indicated that open circuits are not likely to be the initial fire-induced circuit failure mode.
Consideration of this may be helpful within the safe shutdown analysis. Consider the following consequences in the safe shutdown
circuit analysis when determining the effects of open circuits:

- Loss of electrical continuity may occur within a conductor resulting in deenergizing the circuit and causing a loss of power to, or
control of, the required safe shutdown equipment.

- In selected cases, a loss of electrical continuity may result in loss of power to an interlocked relay or other device. This loss of power
may change the state of the equipment. Evaluate this to determine if equipment fails safe.

- Open circuit on a high voltage (e.g., 4.16 kV) ammeter current transformer (CT) circuit may result in secondary damage.

Alicabilitv

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044:

Section 5.1.2.2:

Comments

"Open Circuit: The conductor of the circuit opens to interrupt current flow."

Section 5.1.2.3:

"The given or NORMAL position of the component along with the DESIRED and FAIL positions of the component will determine which cables may impact the component's ability
to perform its safe shutdown function. Components which are desired in more than one position should be analyzed in each position. Based upon the component positions
identified in calculation FC06355, "10 CFR 50 Appendix R Functional Requirements and Component Selection", each cable should be analyzed to determine the possible fault
consequences for each conductor. The possible fault consequences are as follows:

LOP Cable fault will result in loss of motive power.
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LOC Cable fault will result in loss of control capability (including loss of control power).
LOC (FO) Cable fault will result in loss of control power, failing the valve open (applicable only for safe shutdown valves).
LOC (FC) Cable fault will result in loss of control power, failing the valve closed (applicable only for safe shutdown valves).
SPUR Cable fault will spuriously operate the component to an undesired position.
LOI Cable fault will result in loss of safe shutdown indication (including loss of instrument power supply cables)."

Engineering analysis EA10-037, Attachment 8, Appendix A, Section 3.0:

"Circuit Failures Due to an Open Circuit

An open circuit is a fire-induced break in a conductor resulting in the loss of circuit continuity. An open circuit will typically prevent the ability to control or power the affected
equipment. An open circuit can also result in a change of state for normally energized equipment.

NOTE: Despite the EPRI circuit failure testing indicated that open circuits are not likely to be the initial fire-induced circuit failure mode, the EPRI testing was only done under
high temperature considerations, however the structure damage (or tray breaking as a result of a fire) were not considered. Open circuits are postulated to occur during fires.
Consider the following consequences in the safe shutdown circuit analysis when determining the effects of open circuits:

- Loss of electrical continuity may occur within a conductor resulting in de-energizing the circuit and causing a loss of power to, or control of, the required safe shutdown
equipment.
- In selected cases, a loss of electrical continuity may result in loss of power to an interlocked relay or other device. This loss of power may change the state of the equipment.
Evaluate this to determine if equipment fails safe.
- Open circuit on a high voltage (e.g. 4.16 kV) ammeter current transformer (CT) circuit may result in secondary damage."

The Fort Calhoun assessment for circuit failures due to open circuits in the secondary windings of current transformers is provided in Attachment 11, "Associated Circuits
Review", in engineering analysis EA10-036 "Fort Calhoun Station Automation and Update of Safe Shutdown Analysis". It should be noted that the Current Transformer (CT)
assessment was not previously included in the Fort Calhoun Appendix R program, but it has been added in this report to support the transition to NFPA 805.

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
assessments. The guidance in the procedure directs the analyst to utilize the guidelines contained in Section 3.5 of NEI 00-01 to evaluate circuit failures as a result of fire
induced cable damage in a given fire area.

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA-FC-97-044 Sections 5.1.2.2 and 5.1.2.3

FCS Engineering Analysis EA10-037 Attachment 8, Appendix A, Section 3.0

FCS Engineering Analysis EA10-036 Attachments 11 and 12
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NEI00-01 Ref
3.5.2.2 Circuit Failures Due to a

Short-to-Ground

NEI 00-01 Section 3.0 Guidance

This section provides guidance for addressing the effects of a short-to-ground on circuits for safe shutdown equipment. A short-to-
ground is a fire-induced breakdown of a cable insulation system resulting in the potential on the conductor being applied to ground
potential. A short-to-ground can cause a loss of power to or control of required safe shutdown equipment. In addition, a short-to-ground
may affect other equipment in the electrical power distribution system in the cases where proper coordination does not exist. Consider
the following consequences in the post-fire safe shutdown analysis when determining the effects of circuit failures related to shorts-to-
ground:

- A short to ground in a power or a control circuit may result in tripping one or more isolation devices (i.e. breaker/fuse) and causing a
loss of power to or control of required safe shutdown equipment.

- In the case of certain energized equipment such as HVAC dampers, a loss of control power may result in loss of power to an
interlocked relay or other device that may cause one or more spurious operations.

ADnlicabilitv

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044:

Section 5.1.2.2:

"Short To Ground: The conductor of the circuit shorts to circuit ground (for
grounded circuits only)."

Section 5.1.2.3:

"The given or NORMAL position of the component along with the DESIRED and FAIL positions of the component will determine which cables may impact the component's ability
to perform its safe shutdown function. Components which are desired in more than one position should be analyzed in each position. Based upon the component positions
identified in calculation FC06355, "10 CFR 50 Appendix R Functional Requirements and Component Selection", each cable should be analyzed to determine the possible fault
consequences for each conductor. The possible fault consequences are as follows:

LOP Cable fault will result in loss of motive power.
LOC Cable fault will result in loss of control capability (including loss of control power).
LOC (FO) Cable fault will result in loss of control power, failing the valve open (applicable only for safe shutdown valves).
LOC (FC) Cable fault will result in loss of control power, failing the valve closed (applicable only for safe shutdown valves).

Page B-103



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.2 Nuclear Safety Capability Circuit Analysis

SPUR Cable fault will spuriously operate the component to an undesired position.
LOI Cable fault will result in loss of safe shutdown indication (including loss of instrument power supply cables)."

Table B-2 Nuclear Safety Performance Methodology Review performed for the Fort Calhoun NFPA 805 Transition Project has identified a potential weakness in the Fort Calhoun
Appendix R Cable Selection engineering analysis, EA-FC-97-044, regarding the consideration for multiple DC grounds. This potential weakness was identified in NFPA 805
Transition Project Action Items A2009-057, A2009-058, A2009-077, and A2009-128. As closure to A2009-077, FCS performed a review of the cable selection data in Fort
Calhoun Appendix R Cable Selection engineering analysis, EA-FC-97-044, to identify and then correct, as necessary, any inadequate cable selection that previously did not
consider multiple DC grounds. This review identified a number of DC control circuits for various safe shutdown components that were not adequately cable selected and could
lose DC control power due to multiple DC grounds. The corrected cable selection packages (CH-1A, CH-1 B, EE-57, FW-10, FW-4A, FW-4B, FW-4C, FW-54, RC-3A, RC-3B,
RC-3C, RC-3D, SI-1A, SI-1B, SI-2C, and YCV-1045) for the associated safe shutdown components were incorporated into engineering analysis EA10-037. (Ref. CR2009-271 1,
CR2011-0770, and CR2011-0964)

Engineering analysis EA10-037, Attachment 8, Appendix A, Section 3.0:

"Circuit Failures Due to a Short-to-Ground

A short-to-ground is a fire-induced breakdown of a cable insulation system resulting in the potential on the conductor being applied to ground potential. A short-to-ground can
cause a loss of power to or control of required safe shutdown equipment. In addition, a short-to-ground
may affect other equipment in the electrical power distribution system in the cases where proper coordination does not exist.

Consider the following consequences in the post-fire safe shutdown analysis when determining the effects of circuit failures related to shorts-to-ground:

- A short to ground in a power or a control circuit may result in tripping one or more isolation devices (i.e. breaker/fuse) and causing a loss of power to or control of required safe
shutdown equipment.
- In the case of certain energized equipment such as HVAC dampers, a loss of control power may result in loss of power to an interlocked relay or other device that may cause
one or more spurious operations.

Short-to-Ground on Grounded Circuits
Typically, in the case of a grounded circuit, a short-to-ground on any part of the circuit would present a concern for tripping the circuit isolation device thereby causing a loss of
control power.

Short-to-Ground on Ungrounded Circuits
In the case of an ungrounded circuit, postulating only a single short-to-ground on any part of the circuit may not result in tripping the circuit isolation device. Another short-to-
ground on the circuit or another circuit from the same source would need to exist to cause a loss of control power to the circuit. Multiple grounds in ungrounded systems should
always be
assumed."

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
assessments. The guidance in the procedure directs the analyst to utilize the guidelines contained in Section 3.5 of NEI 00-01 to evaluate circuit failures as a result of fire
induced cable damage in a given fire area.
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Comments

Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

FCS Engineering Analysis EA10-036

Doc. Details

Sections 5.1.2.2 and 5.1.2.3

Attachment 8, Appendix A, Section 3.0

Attachment 12
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NEI 00-01 Rif NEI 00-01 Section 3.0 Guidance

3.5.2.3 Circuit Failures Due to a This section provides guidance for analyzing the effects of a hot short on circuits for required safe shutdown equipment. A hot short is
Hot Short defined as a fire induced insulation breakdown between conductors of the same cable, a different cable or some other external source

resulting in an undesired impressed voltage on a specific conductor. The potential effect of the undesired impressed voltage would be
to cause equipment to operate or fail to operate in an undesired manner.

Consider the following specific circuit failures related to hot shorts as part of the post-fire safe shutdown analysis:

- A hot short between an energized conductor and a de-energized conductor within the same cable may cause a spurious actuation of
equipment. The spuriously actuated device (e.g., relay) may be interlocked with another circuit that causes the spurious actuation of
other equipment. This type of hot short is called a conductor-to-conductor hot short or an internal hot short.

- A hot short between any external energized source such as an energized conductor from another cable (thermoplastic cables only)
and a de-energized conductor may also cause a spurious actuation of equipment. This is called a cable-to-cable hot short or an
external hot short. Cable-to-cable hot shorts between thermoset cables are not postulated to occur pending additional research.

ADolicabilit Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA-FC-97-044:

Section 5.1.2.2:

"Hot Short: The conductor shorts to an energized conductor through a wire to wire short within the cable of concern or through a short to another circuit powered from the same
power supply. In the event of a grounded control circuit (i.e., 120 VAC control circuit for a motor operated valve), the hot short source cable does not need to be from the same
power source in order to energize the "target" conductor within the cable/component of concern. Hot shorts assume that a "live" wire shorts to a safe shutdown cable conductor,
causing the safe shutdown circuit to energize inadvertently."

Section 5.1.2.3:

"The given or NORMAL position of the component along with the DESIRED and FAIL positions of the component will determine which cables may impact the component's ability
to perform its safe shutdown function. Components which are desired in more than one position should be analyzed in each position. Based upon the component positions
identified in calculation FC06355, "10 CFR 50 Appendix R Functional Requirements and Component Selection", each cable should be analyzed to determine the possible fault
consequences for each conductor. The possible fault consequences are as follows:
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LOP Cable fault will result in loss of motive power.
LOC Cable fault will result in loss of control capability (including loss of control power).
LOC (FO) Cable fault will result in loss of control power, failing the valve open (applicable only for safe shutdown valves).
LOC (FC) Cable fault will result in loss of control power, failing the valve closed (applicable only for safe shutdown valves).
SPUR Cable fault will spuriously operate the component to an undesired position.
LOI Cable fault will result in loss of safe shutdown indication (including loss of instrument power supply cables)."

Engineering analysis EA10-037, Attachment 8, Appendix A, Section 3.0:

"A hot short is defined as a fire-induced insulation breakdown between conductors of the same cable, a different cable or some other external source resulting in an undesired
impressed voltage on a specific conductor. A potential effect of the undesired impressed voltage would be to cause equipment to operate or fail to operate in an undesired
manner.

Consider the following specific circuit failures related to hot shorts as part of the post-fire safe shutdown analysis:

- Revision 2 of NEI 00-01 identifies that for components important to safe shutdown, the duration of a hot short may be limited to 20 minutes, and that after 20 minutes the hot
short may be assumed to go to ground. However, the NRC does not endorse this assumption for DC circuits (see NRC Regulatory Guide 1.189, section 5.3), accordingly
induced fire failure on DC circuits should be considered with no failure time limit.
• A hot short between an energized conductor and a de-energized conductor within the same cable may cause a spurious actuation of equipment. The spuriously actuated
device (e.g., relay) may be interlocked with another circuit that causes the spurious actuation of other equipment. This type of hot short is called a conductor-to-conductor hot
short, an internal hot short, or an intra-cable short.
- A hot short between any external energized source such as an energized conductor from another cable and a de-energized conductor may also cause a spurious actuation of
equipment. This is called a cable-to-cable hot short, an external hot short, or an inter-cable short.

The circuit analysis and cable selection performed per this procedure shall make no assumptions regarding self-healing of circuits (AC or DC), or circuits shorting to ground after
a pre-defined time has passed (AC or DC). Each postulated circuit failure shall be assumed to remain in effect until such time as a positive action has been taken by plant
personnel to mitigate the circuit failure.

A Hot Short on Grounded Circuits
A short-to-ground is a more likely failure mode for a grounded control circuit. A short-to-ground as described above would result in de-energizing the circuit. This would further
reduce the likelihood for the circuit to change the state of the equipment either from a control switch or due to a hot short. Nevertheless, a hot short still needs to be considered.

A Hot Short on Ungrounded Circuits
In the case of an ungrounded circuit, a single hot short may be sufficient to cause a spurious operation. A single hot short can cause a spurious operation if the hot short comes
from a circuit from the positive leg of the same ungrounded source as the affected circuit.

In performing the cable selection, the analyst shall not exclude any cables from being required based upon the likelihood of external hot shorts due to cable insulation properties
(i.e., the RIS 2004-03 criteria for thermoset versus thermoplastic insulated cables), or due to the fact that a cable may be routed in a dedicated conduit, or otherwise protected
(i.e., wrapped or embedded raceways)."

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment), provides guidance for performing individual fire area
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assessments. The guidance in the procedure directs the analyst to utilize the guidelines contained in Section 3.5 of NEI 00-01 to evaluate circuit failures as a result of fire
induced cable damage in a given fire area.

Comments

Reference Document

FCS Engineering Analysis EA-FC-97-044

FCS Engineering Analysis EA10-037

FCS Engineering Analysis EAI0-036

Doc, Details

Sections 5.1.2.2 and 5.1.2.3

Attachment 8, Appendix A, Section 3.0

Attachment 12
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.5.2.4 Circuit Failures Due to The evaluation of associated circuits of a common power source consists of verifying proper coordination between the supply
Inadequate Circuit breaker/fuse and the load breakers/fuses for power sources that are required for safe shutdown. The concern is that, for fire damage to
Coordination a single power cable, lack of coordination between the supply breaker/fuse and the load breakers/fuses can result in the loss of power

to a safe shutdown power source that is required to provide power to safe shutdown equipment.

A coordination study should demonstrate the coordination status for each required common power source. For coordination to exist,
the time-current curves for the breakers, fuses and/or protective relaying must demonstrate that a fault on the load circuits is isolated
before tripping the upstream breaker that supplies the bus. Furthermore, the available short circuit current on the load circuit must be
considered to ensure that coordination is demonstrated at the maximum fault level.

The methodology for identifying potential associated circuits of a common power source and evaluating circuit coordination cases of
associated circuits on a single circuit fault basis is as follows:

- Identify the power sources required to supply power to safe shutdown equipment.

- For each power source, identify the breaker/fuse ratings, types, trip settings and coordination characteristics for the incoming source
breaker supplying the bus and the breakers/fuses feeding the loads supplied by the bus.

- For each power source, demonstrate proper circuit coordination using acceptable industry methods.

- For power sources not properly coordinated, tabulate by fire area the routing of cables whose breaker/fuse is not properly coordinated
with the supply breaker/fuse. Evaluate the potential for disabling power to the bus in each of the fire areas in which the associated
circuit cables of concern are routed and the power source is required for safe shutdown. Prepare a list of the following information for
each fire area:

- Cables of concern.
- Affected common power source and its path.
- Raceway in which the cable is enclosed.
- Sequence of the raceway in the cable route.
- Fire zone/area in which the raceway is located.

For fire zones/areas in which the power source is disabled, the effects are mitigated by appropriate methods.

- Develop analyzed safe shutdown circuit dispositions for the associated circuit of concern cables routed in an area of the same path
as required by the power source. Evaluate adequate separation based upon the criteria in Appendix R, NRC staff guidance, and plant
licensing bases.
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Ap~licabili• Comments

Applicable

Alionment Statement

Aligns

Alignment Basis

The Fort Calhoun assessment for circuit failures due to inadequate circuit coordination is provided in Attachment 11, "Associated Circuits Review", in engineering analysis EA10-
036, "Fort Calhoun Station Automation and Update of Safe Shutdown Analysis".

Calculation FC05188, Section 1.0:

"The purpose of this calculation is to determine the short circuit contribution to the 120Vac Instrument Buses via inverters. Also, this calculation evaluates the available short
circuit current at several levels downstream of the instrument buses with respect to their associated protective devices' trip settings. Short circuit calculations are performed on
the four CQE inverter systems A, B, C, D, EE-8T and EE-8U and two non-CQE inverter systems 1 and 2. Coordination studies are conducted to ensure that the protective
devices in each inverter system are properly coordinated against the postulated short circuit faults."

FC05188 demonstrates selective circuit coordination for the vital 120 VAC electrical distribution network, down to the branch fuses.

Engineering analysis EA-FC-91-084, Section 2.0:

"This Breaker/Fuse Coordination Study shall encompass all electrical buses at the station as shown on reference 3.2.1, namely 4160 V and 480V switchgear, 480V MCCs, 120
VAC 1 C3A & 1 C4A buses, and the 125 VDC buses. The associated protective devices for each bus will be identified and modeled in CAPTOR. Short circuit and breaker/fuse
coordination for 120 VAC instrument buses are analyzed and documented in Calculation FC05188 (Ref. 3.1.1) and are not included in this analysis. The operation of protective
devices is established from the graphic representation of the time-current characteristic curves (TCC) for these devices. By plotting these TCCs on a common graph, the
relationship of the characteristics among the protective devices is immediately apparent. Potential trouble spots such as overlapping of curves or unnecessarily long time
intervals between devices will be revealed.

Each bus shall have protective device characteristic curves generated containing upstream overcurrent protective devices and the largest branch circuit protective device. The
largest branch circuit protective device is defined as the device whose characteristic curve has the highest current clearing time of all the branch circuits off of that bus. These
TCCs will be plotted on one drawing."

Engineering analysis EA-FC-91-084 demonstrates selective circuit coordination for the vital 4kV, 480V, and 125 VDC electrical distribution network, down to the branch fuses.

Comments
Attachment 11 of EA10-036 refers to FCS calculation FC05188 and FCS engineering analysis EA-FC-91-084 regarding the acceptability of circuit coordination.
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Reference Document

FCS Calculation FC05188

FCS Engineering Analysis EA-FC-91-084

FCS Engineering Analysis EA10-036

Doc. Details

Section 1.0

Section 2.0

Attachment 11
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NEI 00-01 Ref
3.5.2.5 Circuit Failures Due to

Common Enclosure
Concerns

NEI 00-01 Section 3.0 Guidance

The common enclosure associated circuit concern deals with the possibility of causing secondary failures due to fire damage to a
circuit either whose isolation device fails to isolate the cable fault or protect the faulted cable from reaching its ignition temperature, or
the fire somehow propagates along the cable into adjoining fire areas.

The electrical circuit design for most plants provides proper circuit protection in the form of circuit breakers, fuses and other devices
that are designed to isolate cable faults before ignition temperature is reached. Adequate electrical circuit protection and cable sizing
are included as part of the original plant electrical design maintained as part of the design change process. Proper protection can be
verified by review of as-built drawings and change documentation. Review the fire rated barrier and penetration designs that preclude
the propagation of fire from one fire area to the next to demonstrate that adequate measures are in place to alleviate fire propagation
concerns.

A Dolicabilit~

Applicable

Alignment Statement

Aligns

Alignment Basis
The Fort Calhoun assessment for circuit failures due to common enclosure concerns is provided in Attachment 11, "Associated Circuits Review", in engineering analysis EA10-
036, "Fort Calhoun Station Automation and Update of Safe Shutdown Analysis".

Comments

Reference Document

FCS Engineering Analysis EA10-036

Doc. Details

Attachment 11
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FCS NFPA 805 Transition Report

Physical location of equipment and cables shall be identified.

NEI 00-01 Re

3.3.3.4 Identify Routing of Cables

NEI 00-01 Section 3.0 Guidance

Identify the routing for each cable including all raceway and cable endpoints. Typically, this information is obtained from joining the list
of safe shutdown cables with an existing cable and raceway database.

ADnlicabilitv

Applicable

Alignment Statement

Aligns

Comments

Fort Calhoun Automated Cable Tracking System (FACTS)

Cable routing information is maintained in the Fort Calhoun Automated Cable Tracking System (FACTS). This information includes the following:

" Cable ID
" Origin (from Equipment ID)
" Destination (to Equipment ID)
" Routing (raceway sections)

Comments

Reference Document Doc. Details
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.3.3.5 Identify Location of Identify the fire area location of each raceway and cable endpoint identified in the previous step and join this information with the cable
Raceway and Cables by routing data. In addition, identify the location of field-routed cable by fire area. This produces a database containing all of the cables
Fire Area requiring fire area analysis, their locations by fire area, and their raceway.

AoliCabilitv Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-037, Attachment 9, Section 5; and engineering analysis EA10-037, Attachment 6 and Attachment 7:

The FCS Appendix R and NFPA 805 safe shutdown analyses both assign fire area locations directly to safe shutdown equipment and safe shutdown cables. Neither the
Appendix R nor the NFPA 805 analyses maintain the relationships between safe shutdown cables and their associated raceways and cable endpoints, or the fire area location
for the cable raceways and cable endpoints.

The assignment of fire area locations to each safe shutdown cable includes the fire area(s) of the cable via raceway sections, conduits, and the fire areas of the cable to and
from destination equipment. The cable raceway via sections and the cable to and from destination equipment is provided by the FCS Automated Cable Tracking System
(FACTS).

The assignment of fire area locations to safe shutdown equipment and safe shutdown cables involves use of the plant fire area partitioning boundary drawings, and plant conduit
and raceway sections plan layout drawings. The general process involves tracing the cable from origin to destination on the plant conduit and raceway sections plan layout
drawings and then assigning fire areas to the cable based on the aforementioned plant fire area partitioning boundary drawings. A similar process is utilized for safe shutdown
equipment, which may also be supplemented by other controlled plant documents and/or walkdowns for nonelectrical plant equipment (i.e., manual valves, etc.).

For new safe shutdown cables added to support the Fire PRA and NFPA 805, the documentation associated with this process is maintained on cable fire area location data
sheets as Attachment 5 to engineering analysis EA10-037.

For the legacy Appendix R cables that were previously assigned fire area locations in FCS engineering analysis, EA-FC-97-044, there is no documentation associated with this
process. However, the NFPA 805 Transition Project included Task 4.6 and Task 4.7 to verify the accuracy of the legacy Appendix R safe shutdown cable fire area location data.
Task 4.6 was a sampling study performed by FCS to verify the fire area locations from EA-FC-97-044 for approximately 200 of the 2000 legacy Appendix R safe shutdown
cables. Task 4.6 was documented in Letter from Westinghouse Electric Company (G. D. Auld) to OPPD (J. Mcmanis), "Omaha Public Power District, Fort Calhoun Station,
NFPA 805 Fire PRA, NFPA 805 - Task 4.6 Sample Cable/Raceway Fire Area Location," dated July 27, 2009 (CFTC-09-56). The results of Task 4.6 were used to define the
scope of Task 4.7, based on informed decisions to not verify the fire area locations for some cables (i.e., excluding cables contained entirely within the Containment, Main
Control Room/Cable Spreading Room, Intake Structure, cable of less than 15 feet in length, etc.). Task 4.7 was performed by FCS personnel to verify the fire area locations
from EA-FC-97-044 for a significant remainder of the legacy Appendix R safe shutdown cables. Task 4.7 was documented in Fort Calhoun engineering change EC50655,
Revision 0, "FACTS Enhancements Identified During NFPA 805". The verifications performed for Task 4.6 and Task 4.7 were documented similarly to the cable location data
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sheets contained in this report. Safe shutdown cables that were found to require fire area location changes as the result of Task 4.6 and Task 4.7 were tracked through the FCS
condition report process. (Ref. Task 4.6 - CR2010-2206; and Task 4.7 - CR2010-2202, CR2010-6640, CR2011-0733, CR2011-0759, and CR2011-1007)

Engineering analysis EA10-037, Attachment 6, provides a table of every cable required for the FCS NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805
non-power operations model. This table includes the following:

• Equipment ID
• Associated Cable ID
• Cable Function (from FACTS - i.e., power, control, or instrument)
" Fire Area
" Cable from Equipment ID)
• Cable to Equipment ID

Engineering analysis EA10-037, Attachment 7, provides a table of every cable analyzed in the FCS NFPA 805 at-power safe shutdown model, the Fire PRA, and the NFPA 805
non-power operations model. This table includes the following:

" Equipment ID
" Associated Cable ID
" Cable Function (from FACTS - i.e., power, control, or instrument)
" Fire Area
• Cable from Equipment ID)
" Cable to Equipment ID

All of the hardcopy data described above is also maintained in a relational database (SAFE-PB).

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-037 Attachment 9, Section 5
Attachment 6
Attachment 7

Westinghouse Letter CFTC-09-56

FCS Engineering Change EC50655

Page B-115



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.4 Fire Area Assessment

An engineering analysis shall be performed in accordance with the requirements of Section 2.3 for each fire area to determine the effects of fire or fire suppression activities on
the ability to achieve the nuclear safety performance criteria of Section 1.5. See Chapter 4 for methods of achieving these performance criteria (performance-based or
deterministic).

NEI00-01 Rf
3.4 Fire Area Assessment and

Compliance Strategies

NEI 00-01 Section 3.0 Guidance
By determining the location of each component and cable by fire area and using the cable to equipment relationships described above,
the affected safe shutdown equipment in each fire area can be determined. Using the list of affected equipment in each fire area, the
impacts to safe shutdown systems, paths and functions can be determined. Based on an assessment of the number and types of these
impacts, the required safe shutdown path for each fire area can be determined. The specific impacts to the selected safe shutdown
path can be evaluated using the circuit analysis and evaluation criteria contained in Section 3.5 of this document. Having identified all
impacts to the required safe shutdown path in a particular fire area, this section provides guidance on the techniques available for
individually mitigating the effects of each of the potential impacts.

ADlicability Comments

Applicable

Alianment Statement

Not Required

Alianment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document
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NEI00-01 Ref
3.4.1 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

The following criteria and assumptions apply when performing fire area compliance assessment to mitigate the consequences of the
circuit failures identified in the previous sections for the required safe shutdown path in each fire area.

Applicabilitv

Applicable

Alignment Statement

Not Required

Alignment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document
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NEI 00-01 Ref
3.4.1.1 Criteria/Assumptions

ADRlicability

Applicable

Alianment Statement

Aligns

NEI 00-01 Section 3.0 Guidance

Assume only one fire in any single fire area at a time.

Comments

Alianment Basis
Engineering analysis EA10-036, Assumption 4.2.1:

"Only a single fire in a single fire area is postulated at a time. The postulated fire is assumed to affect all unprotected cables and equipment within the fire area. This assumes
that neither the fire size nor the fire intensity is known. All affected cables are assumed to fail in their worst case configuration."

Comments

Reference Document
FCS Engineering Analysis EA10-036

Doc, Details

Assumption 4.2.1
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NE0I0 Ref
3.4.1.2 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Assume that the fire may affect all unprotected cables and equipment within the fire area. This assumes that neither the fire size nor
the fire intensity is known. This is conservative and bounds the exposure fire that is required by the regulation.

AD~licabilit

Applicable

Alianment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Assumption 4.2.1:

"Only a single fire in a single fire area is postulated at a time. The postulated fire is assumed to affect all unprotected cables and equipment within the fire area. This assumes
that neither the fire size nor the fire intensity is known. All affected cables are assumed to fail in their worst case configuration."

Comments

Reference Document

FCS Engineering Analysis EA10-036

Doc. Details
Assumption 4.2.1
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.4.1.3 Criteria/Assumptions Address all cable and equipment impacts affecting the required safe shutdown path in the fire area. All potential impacts within the fire
area must be addressed. The focus of this section is to determine and assess the potential impacts to the required safe shutdown path
selected for achieving post-fire safe shutdown and to assure that the required safe shutdown path for a given fire area is properly
protected.

Aoolicabilit Comments

Applicable

Alignment Statement

Aligns with Intent

Alignment Basis

Engineering analysis EA10-036, Section 4.10:

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment) describes the guidelines utilized to perform the automated
deterministic fire area analysis using SAFE-PB software tool.

"The analysis is typically performed through an iterative process, with each iteration postulating a full area burn fire in the associated plant fire area. The analyst is to initially
assume that all of the fire affected equipment in the fire area fails to the worst case position or status. In the initial iteration, the full area burn fails all of the safe shutdown cables
and equipment located within the analyzed area. Consequently, other safe shutdown equipment also fail based on the logical associations to the directly fire affected equipment
and cables, which in turn may fail other equipment, systems, and performance goals in the safe shutdown model. The safe shutdown model includes plant components whose
fire induced spurious operation, alone, or in combination, could be adverse to one or more success paths associated with each performance goal, as applicable. As a result of
the initial full area burn analysis in SAFE-PB, the analyst is provided with all of the potentially fire affected safe shutdown paths, systems, equipment, and cables in the analyzed
fire area.

To resolve the deterministic analysis for each fire area, the analyst first reviews the initial area results to determine the least affected electrical distribution and mechanical
support systems, and then identifies the key equipment and cable failures associated with these electrical distribution and mechanical support systems that must be addressed
to recover a least one train of these systems. These key failures are further analyzed to determine the true nature of the fire impact, which are then documented as SAFE-PB
equipment resolutions and/or SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area
burn analysis (second iteration) for the associated area to demonstrate that at least one train of electrical distribution and mechanical support systems is recovered. In the
second and any subsequent iterations of the full area burn analysis, the equipment and/or cables provided with SAFE-PB resolutions for the area (resolutions are area specific)
are not blocked as failures, and do not contribute to the failure of any logically associated equipment, systems, and performance goals.

The analyst then reviews the fire area results again to identify least affected safe shutdown paths and their associated systems and equipment, and then identifies the key
equipment and cable failures associated with these safe shutdown paths and their associated systems and equipment that must be addressed to demonstrate deterministic
compliance. These key failures are further analyzed to determine the true nature of the fire impact, which are then also documented as SAFE-PB equipment resolutions and/or
SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area burn analysis (third iteration)
for the associated fire area to demonstrate that at least one safe shutdown success path is recovered for each performance goal. These iterations continue, as necessary, until
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the analyst has successfully demonstrated that at least one safe shutdown success path is recovered for each performance goal.

The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable.

The text associated with each SAFE-PB cable resolution may typically include a description of:

(1) compliance based upon the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable
(2) the justification for why the cable is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805, or
(3) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2).

This process does not require the analyst to address every safe shutdown equipment and/or cable failure in the area. The analyst is only required to address the minimum set of
fire affected safe shutdown equipment and/or cable to demonstrate the availability of one safe shutdown success path for each performance goal, based on the possible
combinations allowed through logical safe shutdown model in SAFE-PB."

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA10-036 Section 4.10

Page B-121



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.4 Fire Area Assessment

3.4.1.4 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Use manual actions where appropriate to achieve and maintain postfire safe shutdown conditions in accordance with NRC
requirements.

Applicabilitv

Applicable

Comments

Alignment Statement

Aligns

Alianment Basis
Engineering analysis EA10-036, Section 4.10:

"The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable.

The text associated with each SAFE-PB cable resolution may typically include a description of:

(1) compliance based upon the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable
(2) the justification for why the cable is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805, or
(3) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2)."

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Section 4.10
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NEI 00-01 Re NEI 00-01 Section 3.0 Guidance

3.4.1.5 Criteria/Assumptions Where appropriate to achieve and maintain cold shutdown within 72 hours, use repairs to equipment required in support of post-fire
shutdown.

ADDlicabilitv Comments

Applicable

Alignment Statement

Aligns with Intent

Aligonment Basis

Engineering analysis EAI0-036:

Assumption 4.2.7:
"Appendix R post-fire safe shutdown analysis assumes a 72-hour coping period starting with a reactor scram/trip. Under the NFPA 805 Performance-Based Standard, the
nuclear safety goal is to provide reasonable assurance that a fire will not prevent the plant from maintaining the fuel in a safe and stable condition. Consequently, the analysis
can demonstrate that the plant can be maintained in hot shutdown until such time that plant systems can be recovered for transition to cold shutdown. Fire-induced impacts that
provide no adverse consequences to achieving and maintaining hot shutdown need not be included in the post-fire safe shutdown analysis. At least one train can be repaired or
made operable using onsite capability to achieve cold shutdown.

The objective of safe and stable plant operations as defined for the FCS NFPA 805 NSPC analysis is to achieve and maintain Mode 3 (Hot Shutdown Condition) for a 24-hour
coping time with the minimum shift operating staff, and to maintain Mode 3 (Hot Shutdown Condition) thereafter as supplemented with the assistance of the FCS Emergency
Response Organization, etc. Safe and stable plant operation as defined for the FCS NFPA 805 NSPC analysis does not require the plant to achieve and maintain cold
shutdown. However, it is noted that the FCS NFPA 805 NSPC analysis has maintained, from the FCS 10 CFR 50 Appendix R analysis, the analysis of cold shutdown capability,
including the transition phase from Mode 3 (Hot Shutdown Condition) to cold shutdown, and the achievement and maintenance of cold shutdown. The fire area strategies for the
transition to cold shutdown, and cold shutdown strategies include operator manual actions and repairs as actions to mitigate fire damage, where appropriate. These strategies,
inclusive of repairs and operator manual actions, are not identified as Variances from the Deterministic Requirements of NFPA 805 (VFDRs)."

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA10-036 Assumption 4.2.7

Page B-123



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.4 Fire Area Assessment

NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.4.1.6 Criteria/Assumptions Appendix R compliance requires that one train of systems necessary to achieve and maintain hot shutdown conditions from either the
control room or emergency control station(s) is free of fire damage (III.G.l.a). When cables or equipment, including associated circuits,
are within the same fire area outside primary containment and separation does not already exist, provide one of the following means of
separation for the required safe shutdown path(s):

- Separation of cables and equipment and associated nonsafety
circuits of redundant trains within the same fire area by a fire
barrier having a 3-hour rating (IllI.G.2.a)

- Separation of cables and equipment and associated nonsafety circuits of redundant trains within the same fire area by a horizontal
distance of more than 20 feet with no intervening combustibles or fire hazards. In addition, fire detectors and an automatic fire
suppression system shall be installed in the fire area (IlI.G.2.b).

- Enclosure of cable and equipment and associated non-safety circuits of one redundant train within a fire area in a fire barrier having a

one-hour rating. In addition, fire detectors and an automatic fire suppression system shall be installed in the fire area (IIl.G.2.c).

For fire areas inside noninerted containments, the following additional options are also available:

- Separation of cables and equipment and associated nonsafety circuits of redundant trains by a horizontal distance of more than 20
feet with no intervening combustibles or fire hazards
(lll.G.2.d);

- Installation of fire detectors and an automatic fire suppression system in the fire area (lII.G.2.e); or

- Separation of cables and equipment and associated non-safety circuits of redundant trains by a noncombustible radiant energy shield
(IIl.G.2.f).

Use exemptions, deviations and licensing change processes to satisfy the requirements mentioned above and to demonstrate
equivalency depending upon the plant's license requirements.

ADlicabilit Comments

Applicable

Alignment Statement

Aligns

Alianment Basis

Engineering analysis EA10-036, Definition 4.3.3:
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"Deterministic Compliance - The deterministic compliance requirements of NFPA 805 Chapter 4 follow:

"4.2.3 Deterministic Approach. This section shall provide deterministic methods to meet the nuclear safety performance criteria described in Section 1.5.

4.2.3.1 One success path of required cables and equipment to achieve and maintain the nuclear safety performance criteria without the use of recovery actions shall be
protected by the requirements specified in either 4.2.3.2, 4.2.3.3, or 4.2.3.4, as applicable. Use of recovery actions to demonstrate availability of a success path for the nuclear
safety performance criteria automatically shall imply use of the performance-based approach as outlined in 4.2.4.

4.2.3.2 One success path of required cables and equipment shall be located in a separate area having boundaries consisting of fire barriers with a minimum fire resistance rating
of 3 hours. Every opening in the fire barriers forming these boundaries shall be protected with passive fire protection features having a fire-resistive rating equivalent to the fire
barrier. Exception: Fire resistance rating, if any, of exterior walls shall be determined by a fire hazard analysis.

4.2.3.3 Where required cables or equipment of redundant success paths of systems necessary to achieve and maintain the nuclear safety performance criteria are located within
the same fire area outside of primary containment, one of the following means of ensuring that at least one success path is free of fire damage shall be provided.

1. Separation of required cables and equipment of redundant success paths by a fire barrier having a 3-hour fire resistance rating. Enclosure of cable and equipment and
associated non-safety circuits of a redundant success path in a fire barrier or ERFBS having a 3-hour fire resistance rating.
2. Separation of required cables and equipment of redundant success paths by a horizontal distance of more than 20 ft (6.1 m) with no intervening combustible materials or fire
hazards. In addition, automatic fire detectors and an automatic fire suppression system shall be installed throughout the fire area.
3. Enclosure of cable and equipment and associated nonsafety circuits of one redundant success path in a fire barrier or ERFBS having a 1-hour fire resistance rating. In
addition, automatic fire detectors and an automatic fire suppression system shall be installed throughout the fire area.

4.2.3.4 Inside non-inerted containments one of the fire protection means specified in 4.2.3.3 or one of the following fire protection means shall be provided:

1. Separation of required cables and equipment of redundant success paths by a horizontal distance of more than 20 ft (6.1 m) with no intervening combustibles or fire hazards.
2. Separation of required cables and equipment of redundant success paths by a noncombustible radiant energy shield. These assemblies shall be capable of withstanding a
minimum 1/2-hour fire exposure when tested in accordance with NFPA 251, Standard Methods of Tests of Fire Endurance of Building Construction and Materials.
3. Installation of automatic fire detectors and an automatic fire suppression system throughout the fire area.""

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Definition 4.3.3
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NEI 00-01 Ref
3.4.1.7 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Consider selecting other equipment that can perform the same safe shutdown function as the impacted equipment. In addressing this
situation, each equipment impact, including spurious operations, is to be addressed in accordance with regulatory requirements and
the NPP's current licensing basis.

A2olicabilio Comments

Applicable

Alignment Statement

Aligns with Intent

Alignment Basis

Engineering analysis EA10-036, Attachments 1 and 5:

Attachment 1 of EA10-036 provides a written description of the FCS NFPA 805 NSPC performance goals, systems, and equipment that constitute the NFPA 805 NSPC model.
The attachment also identifies the plant equipment that has been modeled based on the potential for adverse impact to safe and stable plant operation resulting from one or
more spurious operation. The selection of FCS plant systems and equipment was developed with input from plant emergency operating procedures EOP-00 and EOP-20 to
obtain a reasonable balance between the number of potential success paths and the overall complexity of the model.

Attachment 5 of EA10-036 includes logic diagrams that represent the FCS NFPA 805 NSPC performance goals, systems, and equipment that constitute the NFPA 805 NSPC
model.

Reference Document

FCS Engineering Analysis EA10-036

Doc. Details
Attachments 1 and 5

FCS Emergency Operating Procedure EOP-00

FCS Emergency Operating Procedure EOP-20
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NEI 00-01 Ref
3.4.1.8 Criteria/Assumptions

NEI 00-01 Section 3.0 Guidance

Consider the effects of the fire on the density of the fluid in instrument tubing and any subsequent effects on instrument readings or
signals associated with the protected safe shutdown path in evaluating postfire safe shutdown capability. This can be done
systematically or via procedures such as Emergency Operating Procedures.

Aglicabilit

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Attachment 10, Section 1.0:

"This analysis has been performed to address the potential adverse impact from fire exposure to instrument tubing sense lines for process instruments which are required to
support the NFPA 805 NSPC.

The heating of instrument tubing sense lines from fire exposure has been postulated to cause erratic or erroneous signals from the associated process instrument.

Consistent with NFPA 805, 2001 Edition, Section B.2.1.(e) and NEI 00-01, Revision 2, Section 3.2.1.2, fire exposure to instrument tubing sense lines has also been postulated to
cause failure of the associated pressure boundary for instrument tubing sense lines that are constructed with heat
sensitive brazed or soldered connections.

The following discussion addresses the adequacy of instrument sensing lines for support of the deterministic NFPA 805 Nuclear Safety Performance Criteria (NSPC) Safe
Shutdown Analysis (SSA). This evaluation covers the sensing line from the point where it "taps" into the process to the transmitter. The remainder of the instrument loop is
covered by the NFPA 805 NSPC cable analysis. This will ensure that process monitoring instrumentation credited for NFPA 805 safe shutdown will be available to provide
operations personnel with the necessary indications during
safe shutdown, and that potentially adverse spurious instrument signals resulting from fire exposure to instrument sensing lines is adequately considered in the NFPA 805 NSPC
SSA, as applicable. This applies to both safe shutdown performed from within and from outside the Main Control Room."

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Attachment 10, Section 1.0
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NFPA 805 Section: 2.4.2.4 Fire Area Assessment

NEI 00-01 Re

3.4.2 Methodology for Fire Area
Assessment

NEI 00-01 Section 3.0 Guidance

Refer to Figure 3-5 for a flowchart illustrating the various steps involved in performing a fire area assessment.

Use the following methodology to assess the impact to safe shutdown and demonstrate Appendix R compliance:

AR12licabilit Comments

Applicable

Alignment Statement

Not Required

Alignment Basis

Generic paragraph. Detailed alignment discussed in subsequent reference paragraphs.

Comments

Reference Document
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.4.2.1 Identify the Affected Identify the safe shutdown cables, equipment and systems located in each fire area that may be potentially damaged by the fire.
Equipment by Fire Area Provide this information in a report format. The report may be sorted by fire area and by system in order to understand the impact to

each safe shutdown path within each fire area (see Attachment 5 for an example of an Affected Equipment Report).

ARDlicabili Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Section 4.10:

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment) describes the guidelines utilized to perform the automated
deterministic fire area analysis using SAFE-PB software tool.

"The analysis is typically performed through an iterative process, with each iteration postulating a full area burn fire in the associated plant fire area. The analyst is to initially
assume that all of the fire affected equipment in the fire area fails to the worst case position or status. In the initial iteration, the full area burn fails all of the safe shutdown cables
and equipment located within the analyzed area. Consequently, other safe shutdown equipment also fail based on the logical associations to the directly fire affected equipment
and cables, which in turn may fail other equipment, systems, and performance goals in the safe shutdown model. The safe shutdown model includes plant components whose
fire induced spurious operation, alone, or in combination, could be adverse to one or more success paths associated with each performance goal, as applicable. As a result of
the initial full area burn analysis in SAFE-PB, the analyst is provided with all of the potentially fire affected safe shutdown paths, systems, equipment, and cables in the analyzed
fire area."

Engineering analysis EA10-036, Attachment 8:

Engineering analysis EA10-036, Attachment 8, "Compliance Strategy by Fire Area" documents the NFPA 805 NSPC compliance strategy for each fire area. This attachment
includes the SAFE-PB equipment and cable resolutions, where applicable, that identify the justification or mitigating actions proposed for achieving safe shutdown. An overall
summary of the NFPA 805 NSPC compliance strategy is also provided in Attachment 8 for each fire area. The attachment also includes the SAFE-PB output reports for each fire
area, inclusive of the final iteration full area burn. This includes a listing of all safe shutdown equipment and cables in each fire area.

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Section 4.10
Attachment 8
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NEI 00-01 Ref
3.42.2 Determine the Shutdown

Paths Least Impacted By a
Fire in Each Fire Area

NEI 00-01 Section 3.0 Guidance

Based on a review of the systems, equipment and cables within each fire area, determine which shutdown paths are either unaffected
or least impacted by a postulated fire within the fire area. Typically, the safe shutdown path with the least number of cables and
equipment in the fire area would be selected as the required safe shutdown path. Consider the circuit failure criteria and the possible
mitigating strategies, however, in selecting the required safe shutdown path in a particular fire area. Review support systems as a part
of this assessment since their availability will be important to the ability to achieve and maintain safe shutdown. For example, impacts
to the electric power distribution system for a particular safe shutdown path could present a major impediment to using a particular path
for safe shutdown. By identifying this early in the assessment process, an unnecessary amount of time is not spent assessing impacts
to the frontline systems that will require this power to support their operation.

Based on an assessment as described above, designate the required safe shutdown path(s) for the fire area. Identify all equipment not
in the safe shutdown path whose spurious operation or mal-operation could affect the shutdown function. Include these cables in the
shutdown function list. For each of the safe shutdown cables (located in the fire area) that are part of the required safe shutdown path
in the fire area, perform an evaluation to determine the impact of a fire-induced cable failure on the corresponding safe shutdown
equipment and, ultimately, on the required safe shutdown path.

When evaluating the safe shutdown mode for a particular piece of equipment, it is important to consider the equipment's position for
the specific safe shutdown scenario for the full duration of the shutdown scenario. It is possible for a piece of equipment to be in two
different states depending on the shutdown scenario or the stage of shutdown within a particular shutdown scenario. Document
information related to the normal and shutdown positions of equipment on the safe shutdown equipment list.

Aomlicabillit Comments

Applicable

Alignment Statement

Aligns

Aligunment Basis

Engineering analysis EA10-036, Section 4.10:

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment) describes the guidelines utilized to perform the automated
deterministic fire area analysis using SAFE-PB software tool.

"The analysis is typically performed through an iterative process, with each iteration postulating a full area burn fire in the associated plant fire area. The analyst is to initially
assume that all of the fire affected equipment in the fire area fails to the worst case position or status. In the initial iteration, the full area burn fails all of the safe shutdown cables
and equipment located within the analyzed area. Consequently, other safe shutdown equipment also fail based on the logical associations to the directly fire affected equipment
and cables, which in turn may fail other equipment, systems, and performance goals in the safe shutdown model. The safe shutdown model includes plant components whose
fire induced spurious operation, alone, or in combination, could be adverse to one or more success paths associated with each performance goal, as applicable. As a result of
the initial full area burn analysis in SAFE-PB, the analyst is provided with all of the potentially fire affected safe shutdown paths, systems, equipment, and cables in the analyzed
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fire area.

To resolve the deterministic analysis for each fire area, the analyst first reviews the initial area results to determine the least affected electrical distribution and mechanical
support systems, and then identifies the key equipment and cable failures associated with these electrical distribution and mechanical support systems that must be addressed
to recover a least one train of these systems. These key failures are further analyzed to determine the true nature of the fire impact, which are then documented as SAFE-PB
equipment resolutions and/or SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area
burn analysis (second iteration) for the associated area to demonstrate that at least one train of electrical distribution and mechanical support systems is recovered. In the
second and any subsequent iterations of the full area burn analysis, the equipment and/or cables provided with SAFE-PB resolutions for the area (resolutions are area specific)
are not blocked as failures, and do not contribute to the failure of any logically associated equipment, systems, and performance goals.

The analyst then reviews the fire area results again to identify least affected safe shutdown paths and their associated systems and equipment, and then identifies the key
equipment and cable failures associated with these safe shutdown paths and their associated systems and equipment that must be addressed to demonstrate deterministic
compliance. These key failures are further analyzed to determine the true nature of the fire impact, which are then also documented as SAFE-PB equipment resolutions and/or
SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area burn analysis (third iteration)
for the associated fire area to demonstrate that at least one safe shutdown success path is recovered for each performance goal. These iterations continue, as necessary, until
the analyst has successfully demonstrated that at least one safe shutdown success path is recovered for each performance goal.

The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable.

The text associated with each SAFE-PB cable resolution may typically include a description of:

(1) compliance based upon the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable
(2) the justification for why the cable is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805, or
(3) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2).

This process does not require the analyst to address every safe shutdown equipment and/or cable failure in the area. The analyst is only required to address the minimum set of
fire affected safe shutdown equipment and/or cable to demonstrate the availability of one safe shutdown success path for each performance goal, based on the possible
combinations allowed through logical safe shutdown model in SAFE-PB."
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Reference Document

FCS Engineering Analysis EA10-036

Doc. Details

Section 4.10
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.4.2.3 Determine Safe Shutdown Using the circuit analysis and evaluation criteria contained in Section 3.5 of this document, determine the equipment that can impact
Equipment Impacts safe shutdown and that can potentially be impacted by a fire in the fire area, and what those possible impacts are.

ADolicabilitv Comments

Applicable

Alianment Statement

Aligns

Alianment Basis

Engineering analysis EA10-036, Section 4.10:

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment) describes the guidelines utilized to perform the automated
deterministic fire area analysis using SAFE-PB software tool.

"The analysis is typically performed through an iterative process, with each iteration postulating a full area burn fire in the associated plant fire area. The analyst is to initially
assume that all of the fire affected equipment in the fire area fails to the worst case position or status. In the initial iteration, the full area burn fails all of the safe shutdown cables
and equipment located within the analyzed area. Consequently, other safe shutdown equipment also fail based on the logical associations to the directly fire affected equipment
and cables, which in turn may fail other equipment, systems, and performance goals in the safe shutdown model. The safe shutdown model includes plant components whose
fire induced spurious operation, alone, or in combination, could be adverse to one or more success paths associated with each performance goal, as applicable. As a result of
the initial full area burn analysis in SAFE-PB, the analyst is provided with all of the potentially fire affected safe shutdown paths, systems, equipment, and cables in the analyzed
fire area.

To resolve the deterministic analysis for each fire area, the analyst first reviews the initial area results to determine the least affected electrical distribution and mechanical
support systems, and then identifies the key equipment and cable failures associated with these electrical distribution and mechanical support systems that must be addressed
to recover a least one train of these systems. These key failures are further analyzed to determine the true nature of the fire impact, which are then documented as SAFE-PB
equipment resolutions and/or SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area
burn analysis (second iteration) for the associated area to demonstrate that at least one train of electrical distribution and mechanical support systems is recovered. In the
second and any subsequent iterations of the full area burn analysis, the equipment and/or cables provided with SAFE-PB resolutions for the area (resolutions are area specific)
are not blocked as failures, and do not contribute to the failure of any logically associated equipment, systems, and performance goals.

The analyst then reviews the fire area results again to identify least affected safe shutdown paths and their associated systems and equipment, and then identifies the key
equipment and cable failures associated with these safe shutdown paths and their associated systems and equipment that must be addressed to demonstrate deterministic
compliance. These key failures are further analyzed to determine the true nature of the fire impact, which are then also documented as SAFE-PB equipment resolutions and/or
SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area burn analysis (third iteration)
for the associated fire area to demonstrate that at least one safe shutdown success path is recovered for each performance goal. These iterations continue, as necessary, until
the analyst has successfully demonstrated that at least one safe shutdown success path is recovered for each performance goal.

Page B-133



Omaha Public Power District FCS NFPA 805 Transition Report

Table B-2 Nuclear Safety Capability Assessment
Methodology Review

NFPA 805 Section: 2.4.2.4 Fire Area Assessment

The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable."

With respect to item (1) above, engineering analysis EA10-036, Attachment 12, Section 6.2:

"The guidelines contained in Section 3.5, "Circuit Failure Analysis and Evaluation", of Nuclear Energy Institute, NEI 00-01, "Guidance for Post-Fire Safe Shutdown Circuit
Analysis", Revision 2, May 2009, shall be utilized to evaluate circuit failures as a result of fire induced cable damage in a given fire area."

Comments

Reference Document Doc. Details

FCS Engineering Analysis EA10-036 Section 4.10
Attachment 12, Section 6.2
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3.4.2.4 Develop a Compliance
Strategy or Disposition to
Mitigate the Effects Due to
Fire Damage to Each
Required Component or
Cable

NEI 00-01 Section 3.0 Guidance

The available deterministic methods for mitigating the effects of circuit failures are summarized as follows (see Figure 1-2):

- Provide a qualified 3-hour fire rated barrier.
- Provide a 1-hour fire rated barrier with automatic suppression and detection.
- Provide separation of 20 feet or greater with automatic suppression and detection and demonstrate that there are no intervening
combustibles within the 20 foot separation distance.
- Reroute or relocate the circuit/equipment, or perform other modifications to resolve vulnerability.
- Provide a procedural action in accordance with regulatory requirements.
- Perform a cold shutdown repair in accordance with regulatory requirements.
- Identify other equipment not affected by the fire capable of performing the same safe shutdown function.
- Develop exemptions, deviations, Generic Letter 86-10 evaluation or fire protection design change evaluations with a licensing change
process.

Additional options are available for non-inerted containments as described in 10 CFR 50 Appendix R section IIl.G.2.d, e and f.

ADplicabilit Comments

Applicable

Alignment Statement

Aligns with Intent

AlignmetBasLi
Engineering analysis EA10-036, Section 4.10:

Engineering analysis EA10-036, Attachment 12 (the procedure for review and update of the fire area assessment) describes the guidelines utilized to perform the automated
deterministic fire area analysis using SAFE-PB software tool.

"The analysis is typically performed through an iterative process, with each iteration postulating a full area burn fire in the associated plant fire area. The analyst is to initially
assume that all of the fire affected equipment in the fire area fails to the worst case position or status. In the initial iteration, the full area burn fails all of the safe shutdown cables
and equipment located within the analyzed area. Consequently, other safe shutdown equipment also fail based on the logical associations to the directly fire affected equipment
and cables, which in turn may fail other equipment, systems, and performance goals in the safe shutdown model. The safe shutdown model includes plant components whose
fire induced spurious operation, alone, or in combination, could be adverse to one or more success paths associated with each performance goal, as applicable. As a result of
the initial full area burn analysis in SAFE-PB, the analyst is provided with all of the potentially fire affected safe shutdown paths, systems, equipment, and cables in the analyzed
fire area.

To resolve the deterministic analysis for each fire area, the analyst first reviews the initial area results to determine the least affected electrical distribution and mechanical
support systems, and then identifies the key equipment and cable failures associated with these electrical distribution and mechanical support systems that must be addressed
to recover a least one train of these systems. These key failures are further analyzed to determine the true nature of the fire impact, which are then documented as SAFE-PB
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equipment resolutions and/or SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area
burn analysis (second iteration) for the associated area to demonstrate that at least one train of electrical distribution and mechanical support systems is recovered. In the
second and any subsequent iterations of the full area burn analysis, the equipment and/or cables provided with SAFE-PB resolutions for the area (resolutions are area specific)
are not blocked as failures, and do not contribute to the failure of any logically associated equipment, systems, and performance goals.

The analyst then reviews the fire area results again to identify least affected safe shutdown paths and their associated systems and equipment, and then identifies the key
equipment and cable failures associated with these safe shutdown paths and their associated systems and equipment that must be addressed to demonstrate deterministic
compliance. These key failures are further analyzed to determine the true nature of the fire impact, which are then also documented as SAFE-PB equipment resolutions and/or
SAFE-PB cable resolutions. Upon having identified the analysis resolutions and inputting them into SAFE-PB, the analyst re-performs the full area burn analysis (third iteration)
for the associated fire area to demonstrate that at least one safe shutdown success path is recovered for each performance goal. These iterations continue, as necessary, until
the analyst has successfully demonstrated that at least one safe shutdown success path is recovered for each performance goal.

The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable.

The text associated with each SAFE-PB cable resolution may typically include a description of:

(1) compliance based upon the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable
(2) the justification for why the cable is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805, or
(3) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2).

This process does not require the analyst to address every safe shutdown equipment and/or cable failure in the area. The analyst is only required to address the minimum set of
fire affected safe shutdown equipment and/or cable to demonstrate the availability of one safe shutdown success path for each performance goal, based on the possible
combinations allowed through logical safe shutdown model in SAFE-PB."

Comments

Reference Document Doc, Details

FCS Engineering Analysis EA10-036 Section 4.10
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NEI 00-01 Ref NEI 00-01 Section 3.0 Guidance

3.4.2.5 Document the Compliance Assign compliance strategy statements or codes to components or cables to identify the justification or mitigating actions proposed for
Strategy or Disposition achieving safe shutdown. The justification should address the cumulative effect of the actions relied upon by the licensee to mitigate a
Determined to Mitigate the fire in the area. Provide each piece of safe shutdown equipment, equipment not in the path whose spurious operation or mal-operation
Effects Due to Fire could affect safe shutdown, and/or cable for the required safe shutdown path with a specific compliance strategy or disposition. Refer
Damage to Each Required to Attachment 6 for an example of a Fire Area Assessment Report documenting each cable disposition.
Component or Cable

Api~licabilil Comments

Applicable

Alignment Statement

Aligns

Alignment Basis

Engineering analysis EA10-036, Attachment 8:

Engineering analysis EA10-036, Attachment 8, "Compliance Strategy by Fire Area" documents the NFPA 805 NSPC compliance strategy for each fire area. This attachment
includes the SAFE-PB equipment and cable resolutions, where applicable, that identify the justification or mitigating actions proposed for achieving safe shutdown. An overall
summary of the NFPA 805 NSPC compliance strategy is also provided in Attachment 8 for each fire area. The attachment also includes the SAFE-PB output reports for each fire
area, inclusive of the final iteration full area burn. This includes a listing of all safe shutdown equipment and cables in each fire area.

Engineering analysis EA10-036, Section 4.10:

"The text associated with each SAFE-PB equipment resolution may typically include a description of:

(1) the justification for why a specific cable or supporting component failure is non-consequential to the safe shutdown function of the component (i.e., NFPA 805, Section
4.2.3.2),
(2) a proposed recovery action without prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(3) a credited recovery action with prior NRC approval (for subsequent analysis using the performance based Risk Evaluation process per NFPA 805, Section 4.2.4),
(4) the justification for why the subject equipment is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805,
(5) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2), or
(6) compliance based upon meeting the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable.

The text associated with each SAFE-PB cable resolution may typically include a description of:

(1) compliance based upon the deterministic separation requirements of NFPA 805, Sections 4.2.3.3 or 4.2.4.4, as applicable
(2) the justification for why the cable is considered to be deterministically compliant based on a prior NRC approval that is being transitioned forward to NFPA 805, or
(3) a proposed plant modification to achieve deterministic compliance (i.e., NFPA 805, Section 4.2.3.2).
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This process does not require the analyst to address every safe shutdown equipment and/or cable failure in the area. The analyst is only required to address the minimum set of
fire affected safe shutdown equipment and/or cable to demonstrate the availability of one safe shutdown success path for each performance goal, based on the possible
combinations allowed through logical safe shutdown model in SAFE-PB."

Reference Document
FCS Engineering Analysis EA10-036

Doc. Details

Section 4.10
Attachment 8
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H. NFPA 805 Frequently Asked Question Summary Table

2 Pages Attached

Note: The NFPA 805 FAQ process will continue through the transition of non-pilot
NFPA 805 transition plants. Final closure of the FAQs will occur when RG 1.205, which
endorses the new revision of NEI 04-02, is approved by the NRC. It is expected that
additional FAQs will be written and existing FAQs will be revised as the Pilot Plant
process continues.

OPPD intends to utilize guidance from FAQ 10-0059, Monitoring Program, Revision 1,
for the development and implementation of the FCS NFPA 805 monitoring program
when the FAQ is approved by the NRC. Development and implementation of the NFPA
805 monitoring program for FCS will be completed as part of LAR implementation. (See
Attachment S). OPPD does not regard this as being a deviation from the approved
guidance.

OPPD has utilized guidance from a draft version of FAQ 08-0050, "Non-Suppression
Probability," dated May 30, 2008. This draft version of the FAQ was implemented
because it was the most current version when the relevant OPPD task was initiated.
The more recent version of FAQ 08-0050 is documented in NUREG/CR-6850
Supplement 1, issued September 2010. This version has been reviewed, and it is
qualitatively judged that implementation of the more current version will not impact the
conclusions of this NFPA 805 LAR. This judgment is primarily based on the low
frequency of fire events in which the FCS FPRA primarily credits manual suppression
(i.e., scenarios leading to hot gas layer formation).
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This table includes the approved FAQs that have not been incorporated into the current
endorsed revision of NEI 04-02 and utilized in this submittal:

Table H-1 - NEI 04-02 FAQs Utilized in LAR Submittal

No.

06-0008

06-0022

Rev.

9

3

07-0030

07-0032

07-0035

07-0038

07-0039

07-0040

07-0042

08-0043

08-0044

08-0046

08-0047

08-0048

08-0049

08-0050

08-0051

08-0052

07-0054*

09-0056

Title

NFPA 805 Fire Protection
Engineering Evaluations

Identify a list of typical flame
propagation tests which are
considered acceptable.

Risk of Recovery Actions

10 CFR 50.48(a) and GDC 3
clarification

Bus Duct counting guidance for
High Energy Arcing Faults

Lessons learned for MSOs

Provide update of NEI 04-02 B-2
and B-3 Processes

Clarification on Non-Power
Operations

Vented Cabinets

Cabinet Fire Location

Large Oil Fires

Incipient Fire Detection

Spurious Operation Probability

Fire Ignition Frequency

Cable Tray Fires

Non Suppression Probability

Hot Short Duration

Transient Fire Size

Demonstrating Compliance with
Chapter 4

Radioactive Release Criteria

FAQ Ref.

ML090560170

ML090830220

ML103090602

ML081300697

ML091610189

ML103090608

ML091420138

ML082070249

ML080230438
ML091460350

ML083540152
ML091470266

ML081200099
ML091540179

ML081200120
ML093220197

ML082770662

ML081200291

ML092180383

ML081200309
ML091470242

ML081200318
ML092510044

ML083400188
ML100820346

ML081500500
ML091590505

ML103510379

ML102810600

Closure
Memo

ML073380976

M1091240278

ML110070485

ML081400292

ML091620572

ML110140242

ML091320068

ML082200528

ML092110537

ML092120448

ML092110516

ML093220426

ML082950750

ML092190457

ML092100274

ML092190555

ML100900052

ML092120501

ML110140183

ML102920405
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Table H-1 - NEI 04-02 FAQs Utilized in LAR Submittal

Closure
No. Rev. Title FAQ Ref. Memo

08-0057 3 Safe Shutdown Strategy ML100330863 ML100960568
*Note: The FAQ submittal number was 08-0054 but the NRC closure memo for the FAQ was listed as 07-0054.
07-0054 was used to be consistent with the Closure Memo.
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I. Definition of Power Block

3 Pages Attached
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The structures in the owner controlled area were evaluated to determine those that are
required to meet the nuclear safety performance criteria and/or the radioactive release
performance criteria as described in Section 1.5 of NFPA 805.

For the purposes of establishing the structures included in the
program in accordance with 10CFR50.48(c) and NFPA 805,
structures listed in the following table are considered to be part
based on the application of the preceding evaluation criteria.

FCS fire protection
the buildings and

of the power block

Table I-1 - Power Block Definition

Power Block Structures Fire Area(s)

Containment 30

(structure screened in to meet the nuclear safety
and radioactive release performance criteria)

Auxiliary Building 1, 2, 3, 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8, 6-9,

(structure screened in to meet the nuclear safety 9, 10, 13, 16, 19, 20-1, 20-2, 20-3, 20-4, 20-5,

and radioactive release performance criteria) 20-6, 20-7, 20-7ROOF, 23, 24, 28, 32, 33, 34A,
34B-1, 34C, 35A, 35B, 36A, 36B, 36C, 37, 38,
40, 41,42,43

Turbine Building 46

(structure screened in to meet only the nuclear
safety performance criteria)

Radwaste Processing Building RW

(structure screened in to meet only the radioactive
release performance criteria)

Intake Structure Building 31

(structure screened in to meet only the nuclear
safety performance criteria)

Transformer Yard area including 161/4kV 47
transformers T1A-3 and T1A-4 and their disconnect
switches, DS-T1A-3 and DS-T1A-4, the overhead
161 kV transmission lines from T1A-3 and T1A-4 to
the 161kV substation #1251, the 4kV bus ducts
from T1A-3 and T1A-4 into the aux building [4kV
swgr. rooms], and breakers 1251-110 and 1251-
111 at 161 kV substation #1251. Including terminal
boxes PB-127T, PB-128T, and PB-129T; including
the manholes and underground ducts for the raw
water system cables from the auxiliary building to
the intake structure; including the manholes and
underground ducts for the 161 kV substation #1251
cables from the auxiliary building up to the
substation #1251 control building in the switchyard

(structure screened in to meet only the nuclear
safety performance criteria)
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Excluded Structures

The following structures have been screened out with respect to the radioactive release
performance criteria; however, each structure contains a limited number of NSCA
cables and/or components. These structures are not considered to be power block
buildings and have been excluded from the scope of the Chapter 3 Fundamental
Elements review, EA10-062, with the justifications as provided below. These structures
are separated from adjacent power block buildings by 3-hour walls or at least 50 feet of
open space. Where less than 50 feet of open space to adjacent power block buildings
exists and 3-hour walls are not provided, engineering analyses are referenced that
justify the acceptability of the walls as installed.

" The substation #1251 control building (located within fire area 47) is excluded
from the power block on the basis that it contains only cables, protective relaying,
and associated 125VDC power supply equipment associated with maintaining
161kV offsite power. Although 161kV offsite power is included in the NSCA as a
potential success path for the supply of electrical power to 4kV switchgear 1A3
and/or 1A4, this non-safety related power source is not relied upon in the NSCA
for any fire event occurring within the substation #1251 control building (or within
fire area 47). There is at least 50 feet of open space between the substation
#1251 control building and any adjacent power block buildings.

" The service building (NFPA 805 fire area 45; the combination of legacy fire areas
45, 48, and 49 as identified for the service building in EA-FC-97-001) is excluded
from the power block on the basis that it contains only the fuel oil transfer pump
(and its associated power cable) for diesel driven AFW pump, FW-54. Although
FW-54 is included in the NSCA as a potential success path for AFW, this non-
safety related pump is not relied upon in the NSCA for any fire event occurring
within the service building, or any fire event occurring within 50 feet of the service
building in the adjacent yard areas or within the turbine building. The 2-hr wall to
the turbine building is acceptable per EA-FC-96-015.

The following structures have been screened out with respect to the nuclear safety
performance criteria; however, each contains radioactive material. These structures are
not considered to be power block buildings and have been excluded from the scope of
the Chapter 3 Fundamental Elements review, EA1 0-062, with the justification below.

These structures have been included in the review for radioactive release, EA10-043,
and the potential radioactive release from each of these structures has been determined
to be below the exposure dose limits of 10 CFR 20, or inconsequential. These
structures are separated from adjacent power block buildings by 3-hour walls or at least
50 feet of open space. Where less than 50 feet of open space to adjacent power block
buildings exists and 3-hour walls are not provided, engineering analyses are referenced
that justify the acceptability of the walls as installed.

* Maintenance shop extension, fire area YD (2-hr wall to turbine building,
acceptable per EA-FC-96-015)

" Chemistry and radiation protection building, fire area C/RP (3-hr wall to auxiliary
building)
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" Old warehouse, fire area YD (no power block structures within 50 ft)

" Training center, fire area YD (no power block structures within 50 ft)

" Original steam generator storage facility (OSGSF), no fire area assigned (no
power block structures within 50 ft)

The following structures are excluded from the power block on the basis that they are
not required to meet either the nuclear safety performance criteria or the radioactive
release performance criteria as described in Section 1.5 of NFPA 805. These
structures are separated from adjacent power block buildings by 3-hour walls or at least
50 feet of open space. Where less than 50 feet of open space to adjacent power block
buildings exists and 3-hour walls are not provided, engineering analyses are referenced
that justify the acceptability of the walls as installed.

* Maintenance shop, fire area YD (2-hr wall to turbine building, acceptable per EA-
FC-96-015)

" Technical support center, fire area TSC (3-hr wall to auxiliary building, 2-hr wall
to turbine bldg, acceptable per EA-FC-96-015)

* Office/cafeteria building, fire area YD (interfaces only with C/RP and
maintenance shop, which are non-power block buildings that are adequately
separated from power block buildings as identified)

" Security building, fire area YD (no power block structures within 50 ft)

" Fabrication shop, fire area YD (no power block structures within 50 ft)

" Warehouse, fire area YD (no power block structures within 50 ft)

* Administration building, fire area YD (no power block structures within 50 ft)

" 345kV switchyard, fire area YD (no power block structures within 50 ft)

* Independent spent fuel storage installation (ISFSI) (no power block structures
within 50 ft)

" The ISFSI is a separately licensed facility and is excluded from the power block.
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J. Fire Modeling V&V

2 Pages Attached
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Table J-1: Verification and Validation Discussion for Fire Models Applied to the FCS FPRA

Calculation Application V & V Basis Discussion

FC07822 Algebraic equations NUREG-1824 The technical bases for these models are documented in
FC07823 implemented by the NRC Fire NUREG-1805 and the EPRI Fire-Induced Vulnerability

Dynamics Tools and the EPRI Evaluation methodology.
Fire-Induced Vulnerability
Evaluation methodology were NUREG-1824 documents an extensive verification and
used to characterize flame validation of these equations, which compared model
radiation, flame height, plume, predictions with a variety of experimental data. This study
ceiling jet, and hot gas layer for concluded that, when used within their range of applicability,
various ignition source types the subject models generally provide either realistic or
and heat release rates. These conservatively biased predictions of flame radiation, flame
calculations were primarily height, plume temperature, ceiling jet temperature, and hot
performed to identify zones of gas layer temperature.
influence, calculate severity
factors, and determine times to These models have been applied within their range of
target damage in support of applicability to the FCS FPRA, and this has been confirmed
non-suppression probability by the Peer Review.
calculation.

In conclusion, the FCS FPRA application of the underlying
equations of the NRC Fire Dynamics Tools and the EPRI Fire
Induced Vulnerability Evaluation is considered appropriate,
within the range of model applicability, and adequately
verified and validated.
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Table J-1: Verification and Validation Discussion for Fire Models Applied to the FCS FPRA

Calculation Application V & V Basis Discussion

FC07824 The NIST Fire Dynamics NUREG-1824 The technical bases for this model are documented in NIST
Simulator (FDS) Version 5 was
used to assess main control
room habitability during fire
events. Specifically, this model
was used to predict
temperature, heat flux, and
visibility at various spatial
locations within the control
room for a variety of fire
scenarios and sizes.

Special Publication 1018-5 Fire Dynamics Simulator (Version
5) Technical Reference Guide.

NUREG-1824 documents an extensive verification and
validation of aDS, which compared model predictions with a
variety of experimental data. This study concluded that,
when used within its range of applicability, the subject model
generally provided hot gas layer temperature predictions
within the experimental uncertainty. The study concluded
that target heat flux was generally predicted within
experimental uncertainty, but application warrants some
caution when targets are located very near to the flame.
Note that the FbS application does not rely on the model to
predict heat fluxes very close to the flame. Finally, the study
noted that FIDS tended to over-predict smoke concentration,
and this effect was especially pronounced for the closed-door
tests (note that the FCS main control room uses forced
ventilation, but is otherwise relatively sealed with closed
doors). It is therefore likely that the FDS model predictions of
FOS main control room visibility, which was a major
contributor to MCR abandonment, are conservative.

Note that the NRC V&V in NUREG-1824 focuses on FIDS
Version 4, and OPPD applied Version 5 to the FCS FPRA.
While the NRC V&V conclusions are expected to remain valid
for Version 5, OPPD has performed its own V&V on Version
5 to provide further confidence in the model.

FDS has been applied within its range of applicability to the
FCS FPRA, and this has been confirmed by the Peer
Review.

In conclusion, the FCS FPRA application of FDS is
considered appropriate, within the range of model
applicability, and adequately verified and validated.
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L. NFPA 805 Chapter 3 Requirements for Approval
(10 CFR 50.48(c)(2)(vii))

14 Pages Attached
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Approval Request 1

NFPA 805 Section 3.3.1.2(1)

NFPA 805 Section 3.3.1.2(1) states:

"Wood used within the power block shall be listed pressure-impregnated or
coated with a listed fire-retardant application.

Exception: Cribbing timbers 6 in. by 6 in. (15. 2 cm by 15.2 cm) or larger shall not
be required to be fire-retardant treated."

All wood products purchased for use at FCS, with the exception of dunnage, are
required to be treated with a fire retardant. However, commonly available equipment
such as hand tools, which can contain wooden components, is not typically available
with fire retardant wood components and is used within the power block.

Basis for Request:

The basis for the approval request of this deviation is:

, The wood components in this equipment represent a minimal amount of the
overall wood utilized in the plant and, as such, do not present a significant
combustible material load or fire hazard.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The presence of commonly available equipment such as hand tools, which can contain
wooden components such as handles, does not affect nuclear safety as the magnitude
of the added combustible material is insignificant compared to the total fire load in the
area. Therefore, there is no impact on the nuclear safety performance criteria.

The use of the aforementioned equipment has no impact on the radiological release
performance criteria.

Safety Margin and Defense-in-Depth:

The introduction of untreated wood to commonly available equipment such as hand
tools is minimal and therefore, the safety margin inherent in the analysis for the fire
event has been preserved.

The untreated wood that makes up parts of certain hand tools and other commonly
available equipment does not impact fire protection defense-in-depth. The introduction
of these hand tools that contain portions of untreated wood does not directly result in
compromising automatic or manual fire suppression functions. If quantities of untreated
wood from the commonly used equipment are introduced that may challenge any
elements of the fire protection program, appropriate compensatory measures would be
identified during the modification review process.
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Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

" Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

" Maintains safety margins; and

" Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Approval Request 2

NFPA 805 Section 3.3.1.2(3)

NFPA 805 Section 3.3.1.2(3) states:

"Waste, debris, scrap, packing materials, or other combustibles shall be removed
from an area immediately following the completion of work or at the end of the
shift, whichever comes first."

Step 5.2.11..B of Standing Order SO-G-91 Revision 25, "Control and Transportation of
Combustible Materials," requires transient combustibles to be removed from the work
area as soon as possible following completion of the activity. A significant portion of
transient combustible material at FCS consists of temporary scaffolding that is
constructed in place or combustible equipment/supplies that are not easily relocated
due to size, weight or bulk.

Basis for Request:

The basis for the approval request of this deviation is:

* It would be unrealistic to expect material of this nature to be removed from the
work area at the end of each shift. To do so would have a significant impact on
the ability to perform required maintenance activities in a timely manner.

* Highly combustible material, such as packing material, is required to be removed
from the unpacking area as soon as practical following unpacking or placed in
metal containers with tight-fitting self-closing metal covers.

" Appropriate compensatory measures (typically an hourly fire watch) are put in
place if the amount of transient combustible material in an area exceeds that
assumed and analyzed in the Fire Hazards Analysis.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The presence of temporary scaffolding that is constructed in place or combustible
equipment/supplies that are not easily relocated due to size, weight or bulk, does not
affect nuclear safety as the amount of combustibles is generally within the permissible
transient fire load. When the quantity of combustibles exceeds the permissible limits, a
fire watch is put in place. Therefore, there is no impact on the nuclear safety
performance criteria.

Temporary scaffolding that is constructed in place or combustible equipment/supplies
that are not easily relocated due to size, weight or bulk, have no impact on the
radiological release performance criteria.

Safety Margin and Defense-in-Depth:

The quantity of temporary scaffolding that is constructed in place or combustible
equipment/supplies that are not easily relocated due to size, weight or bulk, is reviewed
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with special precautions or compensatory measures identified as necessary put in place
in order to minimize fire risk. Therefore, the safety margin inherent in the analysis for the
fire event has been preserved.

The introduction of temporary scaffolding that is constructed in place or combustible
equipment/supplies that are not easily relocated due to size, weight or bulk, does not
impact fire protection defense-in-depth. The introduction of these materials does not
directly result in compromising automatic or manual fire suppression functions. If
quantities of the above stated materials are introduced that may challenge any elements
of the fire protection program, appropriate compensatory measures would be identified
during the modification review process.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

" Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

" Maintains safety margins; and

* Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Approval Request 3

NFPA 805 Section 3.3.5.1

NFPA 805 Section 3.3.5.1 states:

"Wiring above suspended ceiling shall be kept to a minimum. Where installed,
electrical wiring shall be listed for plenum use, routed in armored cable, routed in
metallic conduit, or routed in cable trays with solid metal top and bottom covers."

There are no significant amounts of wiring above suspended or dropped ceilings, and
most of the wiring and cabling that is installed above the suspended or dropped ceiling
is in conduit and/or is IEEE-383 qualified. However, some of the wiring installed above
the suspended ceilings in the control room and personnel complex area does not
comply with the requirements of this code section. The wiring in these locations that is
not approved for plenum use and not installed in conduit includes lighting/power
receptacle circuits, Gai-tronics cables, telephone cables and fire detection circuits.

Basis for Request:

The basis for the approval request of this deviation is:

* Only a minimal amount of the wiring installed above the suspended ceilings in
the control room and personnel complex area is not rated for plenum use or
wrapped in conduit.

" Based on visual inspection and review of EA-FC-97-001 and drawings 11405-A-
21, 11405-E-64, 11405-E-74 Sheet 1, and 11405-M-89 (with the exception of air
handling unit VA-67 above the suspended ceiling of fire area 19) there are no
other ignition sources in the areas above the suspended ceilings of fire areas 19
and 42, and identified cabling is routed in conduit or raceway and/or is IEEE-383
qualified.

" SO-G-21, "Modification Control," will be revised to ensure restrictions are in place
to mandate the use of plenum rated wiring above suspended ceilings for future
installations.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The presence of non-rated and non-wrapped wiring above the suspended ceilings in the
control room and personnel complex area does not affect nuclear safety. The amount of
wiring that is not rated for plenum use and is not located in conduit is limited and the
presence of ignition sources located above the ceiling is minimal. Therefore there is no
impact on the nuclear safety performance criteria.

The location of non-rated and non-wrapped wiring above suspended ceilings has no
impact on the radiological release performance criteria. The radiological review was
performed based on the potential location of radiological concerns and is not dependent
on the type of wiring or locations of suspended ceilings.
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Safety Margin and Defense-in-Depth:

The amount of non-rated and non-wrapped wiring above the ceilings in the control room
and personnel complex area is minor such that the safety margin inherent in the
analysis for the fire event has been preserved.

The introduction of the non-listed wiring routed above the suspended ceilings does not
impact fire protection defense-in-depth. The wiring located above the ceilings in the
control room and personnel complex area does not directly result in compromising
automatic fire suppression functions, manual fire suppression functions, or post-fire safe
shutdown capability.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

* Satisfies the performance goals, performance objectives, and performance

criteria specified in NFPA 805 related to nuclear safety and radiological release;

" Maintains safety margins; and

" Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Approval Request 4

NFPA 805 Section 3.5.3

NFPA 805 Section 3.5.3 states:

"Fire pumps, designed and installed in accordance with NFPA 20, Standard for
the Installation of Stationary Pumps for Fire Protection, shall be provided to
ensure that 100 percent of the required flow rate and pressure are available
assuming failure of the largest pump or pump power source.

NFPA 20,1996 Edition, Section 7-5.2.3

NFPA 20, 1996 Edition, Section 7-5.2.3 states:

"Manual Electric Control at Remote Station. Where additional control stations for
causing non-automatic continuous operation of the pumping unit, independent of
the pressure-actuated switch, are provided at locations remote from the
controller, such stations shall not be operable to stop the motor."

NFPA 805 Section 3.5.6

NFPA 805 Section 3.5.6 states:

"Fire pumps shall be provided with automatic start and manual stop only."

Both the diesel engine-driven (FP-1 B) and electric motor-driven (FP-1A) fire pumps are
normally configured for automatic start on low system pressure. Both pumps require
manual operation to stop once started. For FP-1B, the manual operation to stop must
be performed locally at the pump controller. However, FP-1A can be stopped locally at
the pump, locally at the associated 4160 V switchgear, and remotely in the control
room. In the control room, FP-1A can be manually shut down in the PULLOUT position.
Automatic start for FP-1A can be overridden by the control room. An alarm will be
received in the control room if the automatic start is overridden, precluding inadvertent
performance of this action. No action in the control room can override automatic start of
FP-1 B.

In the case where FP-1A is stopped, either remotely or locally, the redundant fire pump
FP-1B will activate when the fire water supply header pressure drops below 100 psi or if
FP-1A fails to start within 10 seconds of an automatic signal.

Basis for Request:

The basis for the approval request of this deviation is:

" The ability of the redundant fire pump FP-1 B to automatically activate in the case
where FP-1A has stopped or has not started after automatic signal.

* There are strict administrative controls placed over the control of the pump.

* When the pumps are operating, they are monitored by trained operators.
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Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The existence of the ability to remotely stop FP-1A does not affect nuclear safety, as
there are strict administrative controls placed over the control of the pump and the
presence of trained operators. If for any reason the pump were to stop, redundant fire
pump FP-1B would activate automatically. Therefore there is no impact on nuclear
safety performance criteria.

The means of remotely stopping FP-1A has no impact on the radiological release
performance criteria.

Safety Margin and Defense-in-Depth:

Electric motor-driven fire pump FP-1A operates automatically and is monitored and
controlled by trained operators. Therefore, the safety margin inherent in the analysis for
the fire event has been preserved.

The means of remotely stopping FP-1A does not impact fire protection defense-in-
depth. Means are available to ensure that'the fire pump, or the redundant fire pump, is
operable during a fire event.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

* Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

* Maintains safety margins; and

" Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).

Page L-9



Omaha Public Power District FCS NFPA 805 Transition Report

Approval Request 5

NFPA 805 Section 3.5.14

NFPA 805 Section 3.5.14 states:

"All fire protection water supply and fire suppression system control valves shall
be under a periodic inspection program and shall be supervised by one of the
following methods.

(a) Electrical supervision with audible and visual signals in the main control room or
other suitable constantly attended location.

(b) Locking valves in their normal position. Keys shall be made available only to
authorized personnel.

(c) Sealing valves in their normal positions. This option shall be utilized only where
valves are located within fenced areas or under the direct control of the
owner/operator.

There are several portions of the underground yard fire main loop that are sectionalized
using underground curb valves. These valves are neither supervised, nor locked, nor
sealed.

Basis for Request:

The basis for the approval request of this deviation is:

* The curb valves are all located within the protected area of the site, which is only
accessible by authorized personnel who have general employee training or are
being supervised by badged personnel with such training.

" A special wrench is required to operate these curb valves, which is maintained
inside the protected area with appropriate plant personnel.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The non-supervision of curb valves for the underground yard fire main loop does not
affect nuclear safety. The valves are operated only by trained personnel to ensure that
water is available to plant fire protection systems as required, and therefore there is no
impact on the nuclear safety performance criteria.

Similarly, the non-supervision of curb valves has no impact on the radiological release
performance criteria.

Safety Margin and Defense-in-Depth:

The non-supervision of curb valves for the underground fire main loop will not affect the
flow of fire protection water to fire protection systems, as the valves are within the
protected area and operated only by authorized personnel, and require a special
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wrench for operation that is maintained in the possession of appropriate personnel.
Therefore, the safety margin inherent in the analysis for the fire event has been
preserved. Based on these justifications, this condition does not negatively affect the
system pressure or flow and therefore does not impact fire protection defense-in-depth.
The non-supervision of curb valves does not directly result in compromising fire
suppression functions, manual fire suppression functions, or post-fire safe shutdown
capability.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

* Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

* Maintains safety margins; and

* Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Approval Request 6

NFPA 805 Section 3.6.1

NFPA 805 Section 3.6.1 states:

"For all power block buildings, Class /// standpipe and hose systems shall be
installed in accordance with NFPA 14, 'Standard for the Installation of Standpipe,
Private Hydrant, and Hose Systems'."

NFPA 14,1996 Edition, Section 2-7.2

NFPA 14, 1996 Edition, Section 2-7.2 states:

"Each hose connection provided for use by building occupants (Class // and
Class Ill systems) shall be equipped with not more than 100 ft. of listed, 1½"
lined, collapsible or non-collapsible fire hose attached and ready to use.

Exception: Where hose less than 112" is used for 112" hose stations in
accordance with 3-3.2 and 3-3.3, listed non-collapsible hose shall be used."

Interior hose stations provide adequate coverage to all safety-related areas of the plant
using 100 feet or less of installed 1½-inch fire hose with the exception of the
containment building and the cable spread room. The NRC has previously reviewed
and approved the absence of hose stations in containment (OPPD Letter LIC-77-0103
dated September 27, 1977, and NRC letter dated October 17, 1977, respectively).
Engineering Analysis EA-FC-97-041 provides documentation that adequate fire hose
coverage is provided for the cable spread room from hose station FP-4A using an
additional 150 feet of hose that is maintained and surveilled in an adjacent hose cabinet
for that purpose.

Basis for Request:

The basis for the approval request of this deviation is:

* Calculation FC06672 ensures that the required flow and pressure can be
provided to the FP-4A fire hose station in order to protect the cable spread room
considering the extended length of hose.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The use of 150 additional feet of 1½-inch hose attached to the 100-foot 1½-inch hose
station FP-4A does not affect nuclear safety. Calculation FC06672 demonstrates that
the extended length of hose still meets the flow and pressure requirements and
therefore it has no impact on the nuclear safety performance criteria.

The use of a 150-foot length of hose attached to a 100-foot hose station as a
supplement for use in manually fighting a fire has no impact on the radiological release
performance criteria.
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Safety Margin and Defense-in-Depth:

Calculation FC06672 demonstrates that an additional 150 feet of 1½-inch hose added
to the existing 100 feet of 1½-inch hose of hose station FP-4A will not cause the flow or
pressure of the system to drop below the required amounts. This calculation also
provides documentation of adequate fire hose coverage of all other safety-related
areas. Therefore, the safety margin inherent in the analysis for the fire event has been
preserved.

The introduction of the additional 150 feet of hose does not negatively affect the system
pressure or flow and therefore does not impact fire protection defense-in-depth. The use
of the additional 150 feet of hose does not directly result in compromising fire
suppression functions, manual fire suppression functions, or post-fire safe shutdown
capability.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

* Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

* Maintains safety margins; and

* Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Approval Request 7

NFPA 805 Section 3.11.5

NFPA 805 Section 3.11.5 states:

"Electrical Raceway Fire Barrier Systems (ERFBS). ERFBS required by
Chapter 4 shall be capable of resisting the fire effects of the hazards in the area.
ERFBS shall be tested in accordance with and shall meet the acceptance criteria
of NRC Generic Letter 86-10, Supplement 1, "Fire Endurance Text Acceptance
Criteria for Fire Barrier Systems Used to Separate Safe Shutdown Trains Within
the Same Fire Area." The ERFBS needs to adequately address the design
requirements and limitations of supports and intervening items and their impact
on the fire barrier system rating. The fire barrier system's ability to maintain the
required nuclear safety circuits free of fire damage for a specific thermal
exposure, barrier design, raceway size and type, cable size, fill, and type shall be
demonstrated.

Exception No. 1: When the temperatures inside the fire barrier system exceed
the maximum temperature allowed by the acceptance criteria of Generic Letter
86-10, "Fire Endurance Acceptance Criteria for Fire Barrier Systems Used to
Separate Redundant Safe Shutdown Training Within the Same Fire Area,"
Supplement 1, functionality of the cable at these elevated temperatures shall be
demonstrated. Qualification demonstration of these cables shall be performed in
accordance with the electrical testing requirements of Generic Letter 86-10,
Supplement 1, Attachment 1, 'Attachment Methods for Demonstrating
Functionality of Cables Protected by Raceway Fire Barrier Systems During and
After Fire Endurance Test Exposure."

Exception No. 2: ERFBS systems employed prior to the issuance of Generic
Letter 86-10, Supplement 1, are acceptable providing that the system
successfully met the limiting end point temperature requirements as specified by
the AHJ at the time of acceptance."

The overhead cabling that is routed east-west in room 56E, the east switchgear area, in
fire area 36A runs between column lines 3a and 4a and terminates at panel AI-109B.
This overhead cabling is encased in conduit, wrapped in a metal lath and surrounded by
a 2-inch thickness of Pyrocrete. This construction was designed to provide a 3-hour fire
rating around this overhead cabling. However, it has been demonstrated that this barrier
construction does not meet the acceptance criteria of NRC GL 86-10, Supplement 1, as
required by this section of the code. Analysis indicates that multiple hot shorts caused
by a fire could result in spurious operation of equipment on busses and MCCs powered
by DG-2, in addition to the normally loaded equipment. Operation of this additional
equipment could exceed the rated load for DG-2, resulting in potential damage and
inoperability.

Basis for Request:

The basis for the approval request of this deviation is:
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* The current configuration of the overhead cabling was designed to provide a 3-
hour fire rating.

" This configuration is similar to the construction of the fire protected cables in the
intake structure and the Pyrocrete cable chases in the east and west switchgear
rooms. The horizontal cable chase overhead in room 56W was approved by the
NRC as a radiant energy barrier sufficient to preclude damage to the cables
inside for the fire hazard present in the switchgear rooms. The cables inside the
Pyrocrete enclosure in room 56E are also in conduit, which will provide additional
protection against fire damage.

Acceptance Criteria Evaluation:

Nuclear Safety and Radiological Release Performance Criteria:

The unqualified Pyrocrete barrier in the east switchgear area (room 56E) does not affect
nuclear safety. Only the cable routed east-west in fire area 36A between column lines
3a and 4a, terminating at panel AI-109B, utilizes the unqualified Pyrocrete
configurations and it was designed to provide a 3-hour fire rating. Therefore there is no
impact on the nuclear safety performance criteria.

The use of the unqualified Pyrocrete barrier in the east switchgear area has no impact
on the radiological release performance criteria.

Safety Margin and Defense-in-Depth:

The presence of the unqualified Pyrocrete barrier protecting the overhead cabling
routed east-west in fire area 36A between column lines 3a and 4a (documented in
condition report 2011-0759) does not affect operability of the associated equipment
because DG-2 continues to satisfy all requirements for operability.

The introduction of this configuration routed overhead in fire area 36A does not impact
fire protection defense-in-depth. The detection system in fire area 36A will be able to
detect a fire before hot shorts could result in spurious operation of equipment on busses
and MCCs powered by DG-2. These cables wrapped in the unqualified Pyrocrete
barrier do not directly result in compromising fire suppression functions, manual fire
suppression functions, or post-fire safe shutdown capability.

Conclusion:

FCS determined that the performance based approach utilized to evaluate a variance
from the requirements of NFPA 805 Chapter 3:

* Satisfies the performance goals, performance objectives, and performance
criteria specified in NFPA 805 related to nuclear safety and radiological release;

" Maintains safety margins; and

Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).
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Supersede the current FCS fire protection license condition 3.D with the standard
license condition in Regulatory Position 3.1 of RG 1.205, modified as shown below.

Omaha Public Power District shall implement and maintain in effect all provisions of the
approved fire protection program that comply with 10CFR50.48(a) and
10 CFR 50.48(c), as specified in the licensee amendment request dated
and as approved in the safety evaluation report dated Except where
NRC approval for changes or deviations is required by 10 CFR 50.48(c), and provided
no other regulation, technical specification, license condition or requirement would
require prior NRC approval, the licensee may make changes to the fire protection
program without prior approval of the Commission if those changes satisfy the
provisions set forth in 10 CFR 50.48(a) and 10 CFR 50.48(c), the change does not
require a change to a technical specification or a license condition, and the criteria listed
below are satisfied.

Risk-Informed Changes that May Be Made Without Prior NRC Approval

A risk assessment of the change must demonstrate that the acceptance criteria below
are met. The risk assessment approach, methods, and data shall be acceptable to the
NRC and shall be appropriate for the nature and scope of the change being evaluated;
be based on the as-built, as-operated, and maintained plant; and reflect the operating
experience at the plant. Acceptable methods to assess the risk of the change may
include methods that have been used in the peer-reviewed fire PRA model, methods
that have been approved by NRC through a plant-specific license amendment or NRC
approval of generic methods specifically for use in NFPA 805 risk assessments, or
methods that have been demonstrated to bound the risk impact.

a) Prior NRC review and approval is not required for changes that clearly result in a
decrease in risk. The proposed change must also be consistent with the defense-
in-depth philosophy and must maintain sufficient safety margins. The change
may be implemented following completion of the plant change evaluation.

b) Prior NRC review and approval is not required for individual changes that result
in a risk increase less than lxl0-7/year (yr) for CDF and less than 1x10-8/yr for
LERF. The proposed change must also be consistent with the defense-in-depth
philosophy and must maintain sufficient safety margins. The change may be
implemented following completion of the plant change evaluation.

Other Changes that May Be Made Without Prior NRC Approval

(1) Changes to NFPA 805, Chapter 3, Fundamental Fire Protection Program

Prior NRC review and approval are not required for changes to the NFPA 805, Chapter
3, fundamental fire protection program elements and design requirements for which an
engineering evaluation demonstrates that the alternative to the Chapter 3 element is
functionally equivalent or adequate for the hazard. The licensee may use an
engineering evaluation to demonstrate that a change to an NFPA 805, Chapter 3,
element is functionally equivalent to the corresponding technical requirement. A
qualified fire protection engineer shall perform the engineering evaluation and conclude
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that the change has not affected the functionality of the component, system, procedure,
or physical arrangement, using a relevant technical requirement or standard.

The licensee may use an engineering evaluation to demonstrate that changes to certain
NFPA 805, Chapter 3, elements are acceptable because the alternative is "adequate for
the hazard." Prior NRC review and approval would not be required for alternatives to
four specific sections of NFPA 805, Chapter 3, for which an engineering evaluation
demonstrates that the alternative to the Chapter 3 element is adequate for the hazard. A
qualified fire protection engineer shall perform the engineering evaluation and conclude
that the change has not affected the functionality of the component, system, procedure,
or physical arrangement, using a relevant technical requirement or standard. The four
specific sections of NFPA 805, Chapter 3, are as follows:

" "Fire Alarm and Detection Systems" (Section 3.8);

* "Automatic and Manual Water-Based Fire Suppression Systems" (Section 3.9);

* "Gaseous Fire Suppression Systems" (Section 3.10); and,

" "Passive Fire Protection Features" (Section 3.11).

(2) Fire Protection Program Changes that Have No More than Minimal Risk Impact

Prior NRC review and approval are not required for changes to the licensee's fire
protection program that have been demonstrated to have no more than a minimal risk
impact. The licensee may use its screening process as approved in the NRC safety
evaluation report dated to determine that certain fire protection program
changes meet the minimal criterion. The licensee shall ensure that fire protection
defense-in-depth and safety margins are maintained when changes are made to the fire
protection program.

Transition License Conditions

(1) Before achieving full compliance with 10 CFR 50.48(c), as specified by (2) below,
risk-informed changes to the licensee's fire protection program may not be made
without prior NRC review and approval unless the change has been demonstrated to
have no more than a minimal risk impact, as described in (2) above.

(2) The licensee shall implement the necessary modifications to its facility to complete
the transition to full compliance with 10 CFR 50.48(c) by the end of the second
Refueling Outage following NRC approval. A list of plant modifications necessary to
complete the transition to the new fire protection license basis were provided in the
license amendment request dated

(3) The licensee shall maintain appropriate compensatory measures, if required by the
FP program, in place until completion of the modifications delineated above.

License Condition 3.D shall be superseded in its entirety.

"D. Fire Protection Program

Omaha Public Power District shall implement and maintain in effect all provisions of
the approved Fire Protection Program as described in the Updated Safety Analysis
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Report for the facility and as approved in the NRC safety evaluation reports (SERs)
dated February 14 and August 23, 1978; November 17, 1980; April 8 and August 12,
1982; July 3 and November 5, 1985; July 1, 1986; December 20, 1988; November
14, 1990; March 17, 1993; and January 14, 1994, subject to the following provision:

Omaha Public Power District may make changes to the approved Fire
Protection Program without prior approval of the Commission only if
those changes would not adversely affect the ability to achieve and
maintain safe shutdown in the event of a fire."

OPPD implemented the following process for determining that these are the only license
conditions required to be either revised or superseded to implement the new FPP which
meets the requirements in 10 CFR 50.48(a) and 50.48(c): A review was conducted of
the FCS Facility Operating License DPR-40 by FCS licensing staff and the NFPA 805
transition team. The review was performed by reading the Operating License and
performing electronic searches. Outstanding LARs that have been submitted to the
NRC were also reviewed for potential impact on the license conditions.

In support of this change, the FCS FPRA received a formal industry peer review against
the Section IV requirements of ASME/ANS RA-Sa-2009 and in accordance with the
peer review guidelines of NEI 07-12. The peer review was conducted September 2 7 th

through October 1st, 2010 by a diverse group of industry experts, collectively
representing all skill sets required to critically review a FPRA. The review covered all
aspects of the FCS FPRA model and the administrative processes used to maintain and
update the model. The review generated specific recommendations for model,
documentation, and process improvements, and these recommendations are
documented in the form of Facts and Observations (F&Os) in the peer review report. All
F&Os have been addressed as documented in the letter from Westinghouse Electric
Company (C. M. Burton) to OPPD (J. L. McManis), "Omaha Public Power District, Fort
Calhoun Station, NFPA 805 Fire PRA, NFPA-805 - Task 7.17 PRA Peer Review
History," dated April 1, 2011 (CFTC-1 1-95). The peer review report documents that the
FCS FPRA model meets the requirements of Capability Category II or III for all
requirements, with the exception of those identified and dispositioned in FC07883.
Outstanding high level findings of the Fire PRA are included in Attachment V of the
Transition Report.
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Technical Specification Changes

The following Technical Specifications (TS) will be revised as indicated:

* TS 5.0, Administrative Controls, Section 5.8, Procedures, Item 5.8.1. states, in part
that, written procedures and administrative policies shall be established,
implemented and maintained covering the following activities:

b. The emergency operating procedures required to implement the requirements
of NUREG-0737 and to NUREG-0737, Supplement 1, as stated in Generic
Letter 82-33;

c. Fire Protection Program implementation; and

This LAR proposes to add the words "and" to Item b. for clarity, and delete the verbiage
in item c. and insert the words "Not used" as follows:

b. The emergency operating procedures required to implement the requirements
of NUREG-0737 and to NUREG-0737, Supplement 1, as stated in Generic
Letter 82-33; and

c. Fire Prooc,•t,. Program im.plo,- ontation; and Not used.

* TS 5.0, Section 5.2, Organization, Step 5.2.2, Plant Staff, states, in part, that the
plant organization shall be as described in Chapter 12 of the USAR and shall
function as follows:

d. Fire protection program responsibilities are assigned to those positions and/or
groups designated by asterisks in USAR 12.1-1 through 12.1-4 according to
the procedures specified in Section 5.8 of the Technical Specifications.

This LAR proposes to delete the existing verbiage in TS 5.2.2.d and insert the word
"DELETED" as it is no longer be applicable since Section 5.8.1.c is not used and the fire
protection program responsibilities will be administered via the Fire Protection Program
Plan. TS 5.2.2.d will read as follows:

d. DELETED

No other TS need to be revised or deleted.

OPPD implemented the following process for determining that these are the only TS
required to be revised or deleted to implement the new FPP which meets the
requirements in 10 CFR 50.48(a) and 50.48(c).

• A review was conducted of the FCS Technical Specifications, by FCS licensing
and the NFPA 805 transition team. The review was performed by reading the TS
and performing electronic searches. Outstanding TS changes that have been
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submitted to the NRC were also reviewed for potential impact on the license
conditions.

OPPD determined that these changes to the TS are adequate for OPPD's adoption of
the new fire protection licensing basis, for the following reasons.

* The requirement for establishing, implementing, and maintaining fire protection
procedures is now contained in the regulation (10 CFR 50.48(a) and
10 CFR 50.48(c) NFPA 805 Chapter 3).

The TS Markups and retyped "clean" pages follow.
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FACILITY OPERATING LICENSE AND TECHNICAL SPECIFICATIONS -
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Aep.Udt feo the facility and as appRved the hRC safety eyaluation reports (SERs)

at1EdebruarFy 14 and ,August 223, 1978; November 17, 1980; April 8 and August 12,
198; Jly ad No'.'mber 5, 1985; July 1, 1986; December 20, 1988; November

14, 1990; March 17, 1993; and Januar,' 14, 1994, ubject to the- follev.'ing provision

O.m-aha Public Power -Distric~t may m~ake changes to the approved Fire
Protection Program Withou1t prier approvYal of the Commilssion only If those
changes would Rot adversely affect the ability to achieve and mantalin4 safe
shutdownv in the event. of a; fire.

Em Updated Final Safety Analysis Report
The Omaha Public Power District Updated Final Safety Analysis Report supplement,
submitted pursuant to 10 CFR 54.21(d), describes certain future activities to be
completed prior to the period of extended operation. The Omaha Public Power
District shall complete these activities no later than August 9, 2013, and shall notify
the NRC in writing when implementation of these activities is complete and can be
verified by NRC inspection.
The Updated Final Safety Analysis Report supplement, as revised, shall be included
in the next scheduled update to the Updated Final Safety Analysis Report required
by 10 CFR 50.71 (e)(4) following issuance of this renewed license. Until that update
is complete, the Omaha Public Power District may make changes to the programs
and activities described in the supplement without prior Commission approval,
provided that the Omaha Public Power District evaluates each such change
pursuant to the criteria set forth in 10 CFR 50.59 and otherwise complies with the
requirements in that section.

F. Appendix B

The Additional Conditions contained in Appendix B, as revised through Amendment
No. 261, are hereby incorporated into this license. Omaha Public Power District shall
operate the facility in accordance with the Appendix B Additional Conditions.

Renewed Operating License No. DPR-40
Amendment No. 2-64



Attachment A
Omaha Public Power District shall implement and maintain in effect all provisions of
the approved fire protection program that comply with 10 CFR 50.48(a) and
10 CFR 50.48(c), as specified in the licensee amendment request dated
and as approved in the safety evaluation report dated . Except where
NRC approval for changes or deviations is required by 10 CFR 50.48(c), and
provided no other regulation, technical specification, license condition or requirement
would require prior NRC approval, the licensee may make changes to the fire
protection program without prior approval of the Commission if those changes satisfy
the provisions set forth in 10 CFR 50.48(a) and 10 CFR 50.48(c), the change does
not require a change to a technical specification or a license condition, and the
criteria listed below are satisfied.

Risk-Informed Changes that May Be Made Without Prior NRC Approval

A risk assessment of the change must demonstrate that the acceptance criteria
below are met. The risk assessment approach, methods, and data shall be
acceptable to the NRC and shall be appropriate for the nature and scope of the
change being evaluated; be based on the as-built, as-operated, and maintained
plant; and reflect the operating experience at the plant. Acceptable methods to
assess the risk of the change may include methods that have been used in the peer-
reviewed fire PRA model, methods that have been approved by NRC through a
plant-specific license amendment or NRC approval of generic methods specifically
for use in NFPA 805 risk assessments, or methods that have been demonstrated to
bound the risk impact.

a) Prior NRC review and approval is not required for changes that clearly result in a
decrease in risk. The proposed change must also be consistent with the defense-
in-depth philosophy and must maintain sufficient safety margins. The change
may be implemented following completion of the plant change evaluation.

b) Prior NRC review and approval is not required for individual changes that result
in a risk increase less than 1 x1 0-7/year (yr) for CDF and less than lx 1 0-8/yr for
LERF. The proposed change must also be consistent with the defense-in-depth
philosophy and must maintain sufficient safety margins. The change may be
implemented following completion of the plant change evaluation.

Other Changes that May Be Made Without Prior NRC Approval

(1) Changes to NFPA 805, Chapter 3, Fundamental Fire Protection Program

Prior NRC review and approval are not required for changes to the NFPA 805,
Chapter 3, fundamental fire protection program elements and design
requirements for which an engineering evaluation demonstrates that the
alternative to the Chapter 3 element is functionally equivalent or adequate for the
hazard. The licensee may use an engineering evaluation to demonstrate that a
change to an NFPA 805, Chapter 3, element is functionally equivalent to the
corresponding technical requirement. A qualified fire protection engineer shall
perform the engineering evaluation and conclude that the change has not



affected the functionality of the component, system, procedure, or physical
arrangement, using a relevant technical requirement or standard.

The licensee may use an engineering evaluation to demonstrate that changes to
certain NFPA 805, Chapter 3, elements are acceptable because the alternative is
"adequate for the hazard." Prior NRC review and approval would not be required
for alternatives to four specific sections of NFPA 805, Chapter 3, for which an
engineering evaluation demonstrates that the alternative to the Chapter 3
element is adequate for the hazard. A qualified fire protection engineer shall
perform the engineering evaluation and conclude that the change has not
affected the functionality of the component, system, procedure, or physical
arrangement, using a relevant technical requirement or standard. The four
specific sections of NFPA 805, Chapter 3, are as follows:

* "Fire Alarm and Detection Systems" (Section 3.8);
* "Automatic and Manual Water-Based Fire Suppression Systems" (Section

3.9);
" "Gaseous Fire Suppression Systems" (Section 3.10); and,
" "Passive Fire Protection Features" (Section 3.11).

(2) Fire Protection Program Changes that Have No More than Minimal Risk Impact

Prior NRC review and approval are not required for changes to the licensee's fire
protection program that have been demonstrated to have no more than a minimal
risk impact. The licensee may use its screening process as approved in the NRC
safety evaluation report dated to determine that certain fire protection
program changes meet the minimal criterion. The licensee shall ensure that fire
protection defense-in-depth and safety margins are maintained when changes
are made to the fire protection program.

Transition License Conditions

(1) Before achieving full compliance with 10 CFR 50.48(c), as specified by (2) below,
risk-informed changes to the licensee's fire protection program may not be made
without prior NRC review and approval unless the change has been
demonstrated to have no more than a minimal risk impact, as described in (2)
above.

(2) The licensee shall implement the following modifications to its facility to complete
the transition to full compliance with 10 CFR 50.48(c) by the end of the second
Refueling Outage following NRC approval. A list of plant modifications
necessary to complete the transition to the new fire protection license basis was
provided in the license amendment request dated

(3) The licensee shall maintain appropriate compensatory measures, if required by
the FP program, in place until completion of the modifications delineated above.



TECHNICAL SPECIFICATIONS

5.0 ADMINISTRATIVE CONTROLS

5.2 Organization (Continued)

b. An Operator or Technician qualified in Radiation Protection Procedures shall
be onsite when fuel is in the reactor.

c. All core alterations shall be directly supervised by either a licensed Senior
Reactor Operator or Senior Reactor Operator limited to fuel handling who has
no other concurrent responsibilities during the operation.

d. FiFr PrOtoction programB Fesponzibilities arc assigned to these P96iti9nc and/or
g.OUp.. d..ignatod by a.to.ik. in USAR 12.1 1 through 12.1 4 according to
the procoduroc cpocified in Soction 5.8 of the Tcchnical SpccfificatiOnc.
DELETED

e. The Manager - Shift Operations, the Shift Managers, and the Control Room
Supervisors shall hold a senior reactor operator license. The Licensed
Operators shall hold a reactor operator license.

5.3 Facility Staff Qualification

5.3.1 Each member of the plant staff shall meet or exceed the minimum qualifications
of ANSI N18.1-1971 for comparable positions, with the exception of the
Manager -Radiation Protection (MRP) and the Shift Technical Advisor (STA),
the senior reactor operator licensees, and the reactor operator licensees, who
shall meet the requirements set forth in Regulatory Guide 1.8, Revision 3, dated
May 2000, entitled "Qualification and Training of Personnel for Nuclear Power
Plants."

5.0 - Page 2 Amendment No. 3854,86,14•-,5
160,1 81,190,202, 262



TECHNICAL SPECIFICATIONS

5.0 ADMINISTRATIVE CONTROLS

5.7

5.8

5.8.1

Not used.

Procedures

Written procedures and administrative policies shall be established, implemented
and maintained covering the following activities:

a. The applicable procedures recommended in Regulatory Guide 1.33, Revision
2, Appendix A, 1978;

b. The emergency operating procedures required to implement the requirements
of NUREG-0737 and to NUREG-0737, Supplement 1, as stated in Generic
Letter 82-33; and

C;~ D f Dr,.r 0 r 1.. +~ +; Ar K.n ~ n fn I .4I

d. All programs specified in Specification 5.11 through 5.24.

5.8.2 Temporary changes to procedures of 5.8.1 above may be made provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant supervisory staff, at
least one of whom holds a Senior Reactor Operator's License.

5.0 - Page 5 Amendment No. 9,10,39,84,99,

115,149,157,160,18",202,216,228,252,259
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D. Fire Protection. Program

Omaha Public Power District shall implement and maintain in effect all provisions of
the approved fire protection program that comply with 10 CFR 50.48(a) and
10 CFR 50.48(c), as specified in the licensee amendment request dated
and as approved in the safety evaluation report dated . Except where
NRC approval for changes or deviations is required by 10 CFR 50.48(c), and
provided no other regulation, technical specification, license condition or
requirement would require prior NRC approval, the licensee may make changes to
the fire protection program without prior approval of the Commission if those
changes satisfy the provisions set forth in 10 CFR 50.48(a) and 10 CFR 50.48(c),
the change does not require a change to a technical specification or a license
condition, and the criteria listed below are satisfied.

Risk-Informed Changes that May Be Made Without Prior NRC Approval

A risk assessment of the change must demonstrate that the acceptance criteria
below are met. The risk assessment approach, methods, and data shall be
acceptable to the NRC and shall be appropriate for the nature and scope of the
change being evaluated; be based on the as-built, as-operated, and maintained
plant; and reflect the operating experience at the plant. Acceptable methods to
assess the risk of the change may include methods that have been used in the
peer-reviewed fire PRA model, methods that have been approved by NRC through
a plant-specific license amendment or NRC approval of generic methods
specifically for use in NFPA 805 risk assessments, or methods that have been
demonstrated to bound the risk impact.

a) Prior NRC review and approval is not required for changes that clearly result in
a decrease in risk. The proposed change must also be consistent with the
defense-in-depth philosophy and must maintain sufficient safety margins. The
change may be implemented following completion of the plant change
evaluation.

b) Prior NRC review and approval is not required for individual changes that result
in a risk increase less than lxl0-7/year (yr) for CDF and less than 1 x10-8/yr for
LERF. The proposed change must also be consistent with the defense-in-depth
philosophy and must maintain sufficient safety margins. The change may be
implemented following completion of the plant change evaluation.

Other Changes that May Be Made Without Prior NRC Approval

(1) Changes to NFPA 805, Chapter 3, Fundamental Fire Protection Program

Renewed Operating License No. DPR-40
Amendment No. 26-1-
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Prior NRC review and approval are not required for changes to the NFPA 805,
Chapter 3, fundamental fire protection program elements and design requirements
for which an engineering evaluation demonstrates that the alternative to the
Chapter 3 element is functionally equivalent or adequate for the hazard. The
licensee may use an engineering evaluation to demonstrate that a change to an
NFPA 805, Chapter 3, element is functionally equivalent to the corresponding
technical requirement. A qualified fire protection engineer shall perform the
engineering evaluation and conclude that the change has not affected the
functionality of the component, system, procedure, or physical arrangement, using
a relevant technical requirement or standard.

The licensee may use an engineering evaluation to demonstrate that changes to
certain NFPA 805, Chapter 3, elements are acceptable because the alternative is
"adequate for the- hazard." Prior NRC review and approval would not be required for
alternatives to four specific sections of NFPA 805, Chapter 3, for which an
engineering evaluation demonstrates that the alternative to the Chapter 3 element
is adequate for the hazard. A qualified fire protection engineer shall perform the
engineering evaluation and conclude that the change has not affected the
functionality of the component, system, procedure, or physical arrangement, using
a relevant technical requirement or standard. The four specific sections of NFPA
805, Chapter 3, are as follows:

* "Fire Alarm and Detection Systems" (Section 3.8);
* "Automatic and Manual Water-Based Fire Suppression Systems" (Section

3.9);
* "Gaseous Fire Suppression Systems" (Section 3.10); and,
* "Passive Fire Protection Features" (Section 3.11).

(2) Fire Protection Program Changes that Have No More than Minimal Risk
Impact

Prior NRC review and approval are not required for changes to the licensee's fire
protection program that have been demonstrated to have no more than a minimal
risk impact. The licensee may use its screening process as approved in the NRC
safety evaluation report dated to determine that certain fire protection
program changes meet the minimal criterion. The licensee shall ensure that fire
protection defense-in-depth and safety margins are maintained when changes are
made to the fire protection program.

Transition License Conditions

(1) Before achieving full compliance with 10 CFR 50.48(c), as specified by (2)
below, risk-informed changes to the licensee's fire protection program may not
be made without prior NRC review and approval unless the change has been
demonstrated to have no more than a minimal risk impact, as described in (2)
above.

Renewed Operating License No. DPR-40
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(2) The licensee shall implement the necessary modifications to its facility to
complete the transition to full compliance with 10 CFR 50.48(c) by the end of
the second Refueling Outage following NRC approval. A list of plant
modifications necessary to complete the transition to the new fire protection
licensing basis was provided in the license amendment request dated

(3) The licensee shall maintain appropriate compensatory measures, if required
by the FP program, in place until completion of the modifications delineated
above.

E. Updated Final Safety Analysis Report

The Omaha Public Power District Updated Final Safety Analysis Report
supplement, submitted pursuant to 10 CFR 54.21(d), describes certain future
activities to be completed prior to the period of extended operation. The Omaha
Public Power District shall complete these activities no later than August 9, 2013,
and shall notify the NRC in writing when implementation of these activities is
complete and can be verified by NRC inspection.

The Updated Final Safety Analysis Report supplement, as revised, shall be
included in the next scheduled update to the Updated Final Safety Analysis Report
required by 10 CFR 50.71 (e)(4) following issuance of this renewed license. Until
that update is complete, the Omaha Public Power District may make changes to the
programs and activities described in the supplement without prior Commission
approval, provided that the Omaha Public Power District evaluates each such
change pursuant to the criteria set forth in 10 CFR 50.59 and otherwise complies
with the requirements in that section.

F. Appendix B

The Additional Conditions contained in Appendix B, as revised through Amendment
No. 261, are hereby incorporated into this license. Omaha Public Power District
shall operate the facility in accordance with the Appendix B Additional Conditions.

Renewed Operating License No. DPR-40
Amendment No. 2-64-
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G. Mitigation Strategy License Condition

Develop and maintain strategies for addressing large fires and explosions and that
include the following key areas:

(a) Fire fighting response strategy with the following elements:
1. Pre-defined coordinated fire response strategy and guidance
2. Assessment of mutual aid fire fighting assets
3. Designated staging areas for equipment and materials
4. Command and control
5. Training of response personnel

(b) Operations to mitigate fuel damage considering the following:
1. Protection and use of personnel assets
2. Communications
3. Minimizing fire spread
4. Procedures for implementing integrated fire response strategy
5. Identification of readily-available pre-staged equipment
6. Training on integrated fire response strategy
7. Spent fuel pool mitigation measures

(c) Actions to minimize release to include consideration of:
1. Water spray scrubbing
2. Dose to onsite responders

4. This renewed license is effective as of the date of issuance and shall expire at midnight

on August 9, 2033.

FOR THE NUCLEAR REGULATORY COMMISSION

Original Signed by:
J.E. Dyer

J. E. Dyer, Director
Office of Nuclear Reactor Regulation

Attachments: 1. Appendix A - Technical Specifications
2. Appendix B - Additional Conditions

Date of Issuance: November 4, 2003

Renewed Operating License No. DPR-40
Revised by letter dated July 26, 2007



TECHNICAL SPECIFICATIONS

5.0 ADMINISTRATIVE CONTROLS

5.2 Organization (Continued)

b. An Operator or Technician qualified in Radiation Protection Procedures shall
be onsite when fuel is in the reactor.

c. All core alterations shall be directly supervised by either a licensed Senior
Reactor Operator or Senior Reactor Operator limited to fuel handling who has
no other concurrent responsibilities during the operation.

d. DELETED

e. The Manager - Shift Operations, the Shift Managers, and the Control Room
Supervisors shall hold a senior reactor operator license. The Licensed
Operators shall hold a reactor operator license.

5.3 Facility Staff Qualification

5.3.1 Each member of the plant staff shall meet or exceed the minimum qualifications
of ANSI N18.1-1971 for comparable positions, with the exception of the Manager
- Radiation Protection (MRP) and the Shift Technical Advisor (STA), the senior
reactor operator licensees, and the reactor operator licensees, who shall meet
the requirements set forth in Regulatory Guide 1.8, Revision 3, dated May 2000,
entitled "Qualification and Training of Personnel for Nuclear Power Plants."

5.0 - Page 2 Amendment No. 3854,95,11-,
160,181,190,202, 262



TECHNICAL SPECIFICATIONS

5.0 ADMINISTRATIVE CONTROLS

5.7 Not used.

5.8 Procedures

5.8.1 Written procedures and administrative policies shall be established, implemented
and maintained covering the following activities:

a. The applicable procedures recommended in Regulatory Guide 1.33, Revision
2, Appendix A, 1978;

b. The emergency operating procedures required to implement the requirements
of NUREG-0737 and to NUREG-0737, Supplement 1, as stated in Generic
Letter 82-33; and

c. Not used.

d. All programs specified in Specification 5.11 through 5.24.

5.8.2 Temporary changes to procedures of 5.8.1 above may be made provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant supervisory staff, at
least one of whom holds a Senior Reactor Operator's License.

5.0 - Page 5 Amendment No. 9,49,38,89,99,
115,149,157-,160,184,202,216,228,252,259



Omaha Public Power District FCS NFPA 805 Transition Report

0. Orders and Exemptions
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Omaha Public Power District FCS NFPA 805 Transition Report

Exemptions

Rescind the following exemptions granted against 10 CFR 50, Appendix R dated July 3,
1985; July 1, 1986; December 20, 1988; March 17, 1993; May 21, 1998; and February
6, 2009.

* Fire area 30: containment, lack of 20-foot separation free of intervening
combustibles (July 3, 1985 and July 1, 1986)

* Fire area 31: intake structure and pull boxes, lack of a one-hour fire barrier, lack
of area-wide suppression, and lack of detection in pull box area (July 3, 1985)

" Fire area 32: air compressor room, lack of a one-hour fire barrier (July 3, 1985
and July 1, 1986)

" Fire area 34A: electrical penetration area, lack of area-wide suppression (July 3,
1985 and March 17, 1993)

* Fire area 34B-1: electrical penetration area, lack of area-wide suppression (July
3, 1985)

* Fire areas 36A, 36B, 36C: switchgear room, lack of three-hour rated barrier
between redundant shutdown divisions (July 3, 1985)

* Fire area 42: control room, lack of area-wide suppression in alternate shutdown
area (July 3, 1985)

* Fire area 30: RCP lube oil collection system, lube oil holdup tank capacity
(December 20, 1988)

" Fire area 30: RCP lube oil collection system, unprotected oil leakage sites (May
21, 1998)

" Fire area 47: provision of repair procedures and materials for cold shutdown
capability for redundant cold shutdown components within 72 hours (February 6,
2009)

Specific details regarding these exemptions are contained in Attachment K. The
following exemptions and their bases will be transitioned to the new licensing basis
under 10 CFR 50.48(a) and 50.48(c) as previously approved (NFPA 805 Section 2.2.7)
and are therefore compliant with the new regulation.

" Fire area 30: containment, lack of 20-foot separation free of intervening
combustibles (July 3, 1985 and July 1, 1986)

* Fire area 31: intake structure and pull boxes, lack of a one-hour fire barrier, lack
of area-wide suppression, and lack of detection in pull box area (July 3, 1985)

" Fire area 32: air compressor room, lack of a one-hour fire barrier (July 3, 1985
and July 1, 1986)

* Fire area 34A: electrical penetration area, lack of area-wide suppression (July 3,
1985 and March 17, 1993)
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Omaha Public Power District FCS NFPA 805 Transition Renort

" Fire area 34B-1: electrical penetration area, lack of area-wide suppression (July
3, 1985)

" Fire areas 36A, 36B, 36C: switchgear room, lack of three-hour rated barrier
between redundant shutdown divisions (July 3, 1985)

" Fire area 42: control room, lack of area-wide suppression in alternate shutdown
area (July 3, 1985)

* Fire area 30: RCP lube oil collection system, lube oil holdup tank capacity
(December 20, 1988)

" Fire area 30: RCP lube oil collection system, unprotected oil leakage sites (May
21, 1998)

" Fire area 47: provision of repair procedures and materials for cold shutdown
capability for redundant cold shutdown components within 72 hours (February 6,
2009)

Orders

No Orders need to be superseded or revised. OPPD implemented the following
process for making this determination:

" A review was conducted of the FCS docketed correspondence by FCS licensing
staff. The review consisted of performing electronic searches of internal FCS
licensing correspondence and commitment records and the NRC's ADAMS
document system.

" A specific review was performed of the license amendment that incorporated the
mitigation strategies required by Section B.5.b of Commission Order EA-02-026
(TAC No. MD4534) to ensure that any changes being made to ensure
compliance with 10 CFR50.48(c) do not invalidate existing commitments
applicable to the plant. The review of this order demonstrated that changes to
the FPP will not affect measures required by B.5.b.

Page 0-3



Omaha Public Power District FCS NFPA 805 Transition Report

P. RI-PB Alternatives to NFPA 805 10 CFR 50.48(c)(4)

No risk-informed or performance-based alternatives to compliance with NFPA 805 (per
10 CFR 50.48(c)(4)) were utilized by FCS.
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Q. No Significant Hazards Evaluations
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Omaha Public Power District FCS NFPA 805 Transition Report

The proposed change would enable Fort Calhoun Station (FCS) to adopt a new fire
protection licensing basis which complies with the requirements of 10 CFR 50.48(a) and
(c) and the guidance in Regulatory Guide (RG) 1.205, Revision 1.

The Omaha Public Power District (OPPD) has evaluated whether or not a significant
hazards consideration is involved with the proposed amendment(s) by focusing on the
three standards set forth in 10 CFR 50.92, "Issuance of amendment," as discussed
below:

1. Does the proposed change involve a significant increase in the probability
or consequences of an accident previously evaluated?

Response: No.

Operation of FCS in accordance with the proposed amendment does not
increase the probability or consequences of accidents previously evaluated.
Engineering analyses, which may include engineering evaluations, probabilistic
safety assessments, and fire modeling calculations, have been performed to
demonstrate that the performance-based requirements of National Fire
Protection Association (NFPA) 805 have been satisfied. The Updated Safety
Analysis Report (USAR) documents the analyses of design basis accidents
(DBA) at FCS. The proposed amendment does not adversely affect accident
initiators nor alter design assumptions, conditions, or configurations of the facility
and does not adversely affect the ability of structures, systems, or components
(SSCs) to perform their design functions. SSCs required to safety shutdown the
reactor and to maintain it in a safe shutdown condition will remain capable of
performing their design functions.

The purpose of the proposed amendment is to permit FCS to adopt a new fire
protection licensing basis which complies with the requirements of
10 CFR 50.48(a) and (c) and the guidance in RG 1.205, Revision 0. The Nuclear
Regulatory Commission (NRC) considers that NFPA 805 provides an acceptable
methodology and performance criteria for licensees to identify fire protection
requirements that are an acceptable alternative to the 10 CFR 50 Appendix R
required fire protection features (69 Fed. Reg. 33536, June 16, 2004).
Engineering analyses, which may include engineering evaluations, probabilistic
safety assessments, and fire modeling calculations, have been performed to
demonstrate that the performance based requirements of NFPA 805 have been
met.

NFPA 805 taken as a whole, provides an acceptable alternative for satisfying
General Design Criterion (GDC) 3 of 10 CFR 50, Appendix A. NFPA 805 meets
the underlying intent of the NRC's existing fire protection regulations and
guidance, and achieves defense-in-depth and the goals, performance objectives,
and performance criteria specified in Chapter 1 of the standard. Under the
standard, if there are any increases in core damage frequency (CDF) or risk, the
increase will be small and consistent with the intent of the Commission's Safety
Goal Policy.
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Based on this, the implementation of the proposed amendment does not
increase the probability of any accident previously evaluated. Equipment
required to mitigate an accident remains capable of performing the assumed
function. The proposed amendment will not affect the source term, containment
isolation, or radiological release assumptions used in evaluating the radiological
consequences of any accident previously evaluated. The applicable radiological
dose criteria will continue to be met. Therefore, the consequences of any
accident previously evaluated are not increased with the implementation of the
proposed amendment.

2. Does the proposed change create the possibility of a new or different kind
of accident from any accident previously evaluated?

Response: No.

Operation of FCS in accordance with the proposed amendment does not create
the possibility of a new or different kind of accident from any accident previously
evaluated. Any scenario or previously analyzed accident with off-site dose was
included in the evaluation of DBAs documented in the USAR. The proposed
change does not alter the requirements or function for systems required during
accident conditions. Implementation of the new fire protection licensing basis
which complies with the requirements of 10 CFR 50.48(a) and (c) and the
guidance in RG 1.205, Revision 0, will not result in new or different accidents.

The proposed amendment does not adversely affect accident initiators nor alter
design assumptions, conditions, or configurations of the facility. The proposed
amendment does not adversely affect the ability of SSCs to perform their design
function. SSCs required to safely shutdown the reactor and maintain it in a safe
shutdown condition remain capable of performing their design functions.

The purpose of the proposed amendment is to permit FCS to adopt a new fire
protection licensing basis which complies with the requirements of
10 CFR 50.48(a) and (c) and the guidance in RG 1.205, Revision 0. The NRC
considers that NFPA 805 provides an acceptable methodology and performance
criteria for licensees to identify fire protection requirements that are an
acceptable alternative to the 10 CFR 50, Appendix R required fire protection
features (69 Fed. Reg. 33536, June 16, 2004). Engineering analyses, which may
include engineering evaluations, probabilistic safety assessments, and fire
modeling calculations, have been performed to demonstrate that the
performance based requirements of NFPA 805 have been met.

The requirements of NFPA 805 address only fire protection and the impacts of
fire on the plant that have previously been evaluated. Based on this, the
implementation of the proposed amendment does not create the possibility of a
new or different kind of accident from any kind of accident previously evaluated.
No new accident scenarios, transient precursors, failure mechanisms, or limiting
single failures will be introduced as a result of this amendment. There will be no
adverse effect or challenges imposed on any safety-related system as a result of
this amendment. Therefore, the possibility of a new or different kind of accident
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from any kind of accident previously evaluated is not created with the
implementation of this amendment.

3. Does the proposed change involve a significant reduction in a margin of
safety?

Response: No.

Operation of FCS in accordance with the proposed amendment does not involve
a significant reduction in the margin of safety. The risk evaluation of plant
changes, as appropriate, were measured quantitatively for acceptability using the
ACDF and ALarge Early Release Fraction (ALERF) criteria from Section 5.3.5 of
NEI 04-02 and RG 1.205. The proposed amendment does not alter the manner
in which safety limits, limiting safety system settings, or limiting conditions for
operation are determined. The safety analysis acceptance criteria are not
affected by this change. The proposed amendment does not adversely affect
existing plant safety margins or the reliability of equipment assumed to mitigate
accidents in the USAR. This amendment does not adversely affect the ability of
SSCs to perform their design function. SSCs required to safely shutdown the
reactor and to maintain it in a safe shutdown condition remain capable of
performing their design functions.

The purpose of the proposed amendment is to permit FCS to adopt a new fire
protection licensing basis which complies with the requirements in
10 CFR 50.48(a) and (c) and the guidance in RG 1.205, Revision 0. The NRC
considers that NFPA 805 provides an acceptable methodology and performance
criteria for licensees to identify fire protection requirements that are an
acceptable alternative to the 10 CFR 50 Appendix R required fire protection
features (69 Fed. Reg. 33536, June 16, 2004). Engineering analyses, which may
include engineering evaluations, probabilistic safety assessments, and fire
modeling calculations, have been performed to demonstrate that the
performance based requirements of NFPA 805 have been met.

Based on the above, OPPD concludes that the proposed amendment presents no
significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and,
accordingly, a finding of "no significant hazards consideration" is justified.

In conclusion, based on the considerations above, (1) there is reasonable assurance
that the health and safety of the public will not be endangered by operation in the
proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public.
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R. Environmental Considerations Evaluation
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The purpose of the proposed amendment is to permit FCS to adopt a new fire
protection licensing basis which complies with the requirements of 10 CFR 50.48(a) and
(c) and the guidance in RG 1.205, Revision 0. The NRC considers that NFPA 805
provides an acceptable methodology and performance criteria for licensees to identify
fire protection requirements that are an acceptable alternative to the 10 CFR 50
Appendix R required fire protection features (69 Fed. Reg. 33536, June 16, 2004).

OPPD has evaluated the proposed amendment against the criteria for identification of
licensing and regulatory actions requiring environmental assessment in accordance with
10 CFR 51.21. The proposed amendment does not involve:

1. A significant hazards consideration.

As stated in Attachment Q, the proposed amendment does not involve a
significant hazards consideration.

2. A significant change in the types or significant increase in the amounts of any
effluents that may be released offsite.

Compliance with NFPA 805 explicitly requires the attainment of performance
criteria, objectives, and goals for radioactive releases to the environment. This
radioactive release goal is to provide reasonable assurance that a fire will not
result in a radiological release that affects the public, plant personnel, or the
environment. The NFPA 805 transition has evaluated the potential for a
radioactive release due to fire events and/or fire suppression activities, but not
involving fuel damage. These fire events and/or fire suppression activities do not
create any new source terms. Therefore, the proposed amendment will not
change the types or amounts of any effluents that may be released offsite.

3. A significant increase in the individual or cumulative occupational radiation
exposure.

Compliance with NFPA 805 explicitly requires the attainment of performance
criteria, objectives and goals for occupational exposures. Therefore, the
proposed amendment will not change the types or amounts of occupational
exposures based on the results of the analysis performed and documented in
Attachment E.

In conclusion, the review determined that the proposed amendment would change a
requirement with respect to installation or use of a facility component located within the
restricted area, as defined in 10 CFR 20, or would change an inspection or surveillance
requirement. However, the proposed amendment does not involve (i) a significant
hazards consideration, (ii) a significant change in the types or significant increase in the
amounts of any effluent that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly, the proposed
amendment meets the eligibility criterion for categorical exclusion set forth in 10 CFR
51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no environmental impact
statement or environmental assessment need be prepared in connection with the
proposed amendment.
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U. Internal Events PRA Quality
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Revision 11 of the FCS IE PRA was the starting point for the FCS FPRA. The FCS IE
PRA has undergone several peer reviews and self-assessments since 1999. The
reviews have confirmed that the FCS internal events PRA complies with Regulatory
Guide 1.200, Revision 2 and meets Capability Category II for most SRs of ASME/ANS
RA-Sa-2009 Part 2 and Part 3. SRs either "not met" or met at CC-I are discussed in
Table U-2.

In March 1999, Westinghouse and the Combustion Engineering Owners Group (CEOG)
conducted a peer review of the FCS PRA using a peer review process equivalent to
Nuclear Energy Institute (NEI) 00-02. The results of that peer review are documented in
CFTC-1 1-95

In October 2001, Westinghouse performed another peer review following issuance of
Revision 4 of the FCS PRA model. This peer review primarily focused on changes
made between revisions of the model; however, the review did investigate the status of
F&Os identified in the March 1999 peer review. The results of that peer review are
documented in CFTC-1 1-95.

In August 2003, a peer review was performed to ascertain the work needed to achieve
ASME PRA Standard Capability Category II for all PRA elements covered by a 2003
draft addenda to the ASME PRA Standard. The results of that peer review are
documented in CFTC-1 1-95.

In February 2006, a focused peer review was performed for the 41 SRs of a draft
addenda to the PRA Standard, ASME RA-Sb-2005, that apply to Mitigating Systems
Performance Indicators (MSPI); the remaining SRs were also reviewed but to a lesser
degree of scrutiny. The review is documented in CFTC-1 1-95.

In September 2006, another focused peer review was performed that confirmed
whether or not plant changes impacted by the Nuclear Steam Supply Refurbishment
Project (NSSSRP) are properly accounted for in the PRA model. The peer review also
confirmed that the level of NSSSRP documentation supports a Category II of ASME
RA-Sb-2005. Additionally, the peer review specifically targeted SRs related to Human
Reliability Analysis (HRA) and checked the status of all open F&Os. This peer review is
documented in CFTC-1 1-95

In August 2007, a self-assessment was performed that reviewed the compliance of the
FCS PRA with ASME RA-Sb-2005 and RG 1.200, Revision 1 to demonstrate that the
FCS PRA essentially met Capability Category IL. The self-assessment is documented in
CFTC-1 1-95.

In December 2008, a focused peer review was performed specifically focusing on the
Internal Flooding SRs of AMSE RA-Sb-2005. This flooding peer review is documented
in CFTC-11-95

The review of past peer review Facts and Observations (F&Os) identified that all but two
F&Os from previous peer reviews have been closed out, or resolved. Table U-1
identifies and dispositions the two IE F&Os that were still open / unresolved by the
internal events model version used to build the FCS FPRA.
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Given that the previous peer reviews assessed the FCS PRA against ASME RA-Sb-
2005 or the then current equivalent, the SRs of ASME RA-Sb-2005 were mapped
against those of the most current combined ASME/ANS PRA standard, ASME/ANS RA-
Sa-2009, and this mapping was then used to determine the capability categories of SRs
within ASME/ANS RA-Sa-2009 Part 2 and Part 3. Table U-2 identifies the IE SRs that
are currently either not met or only met at the CC-I level; it also provides an explanation
of why the model, specifically in relation to these SRs, is acceptable for the NFPA-805
transition.
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Table U-1 Internal Events PRA Peer Review - Open Facts and Observations

F&O Topic Status Finding/Observation Disposition

QU-02-GA State of Open as of Rev 11 The related SR requires that the mean CDF from internal This F&O is related to the treatment
Knowledge (version used to events is estimated accounting for the state-of-knowledge of significant statement-of-knowledge

create fire PRA) correlation between event probabilities (when significant). A correlation between event
note further clarifies the state-of-knowledge correlation issue probabilities. OPPD evaluated a
and indicating that it is significant primarily for IS LOCAs. potential methodology for evaluating
A review of the FCS model shows that OPPD has modeled the state-of-knowledge uncertainty.
the various ISL paths using fault trees with the individual This method is to be evaluated
valve failures treated as fully independent events. As further and compared to the future
indicated within the related SR, this doesn't impact the point guidance from the industry to
estimate, but it does affect the calculation of the mean using determine a final solution to the issue
Monte Carlo simulation. To treat the state-of-knowledge of treating state-of-knowledge"
correlation, the sample value should be used for the failure uncertainty. This unresolved F&O
probability for each of the like valves in an ISLOCA does not significantly affect the fire
sequence. One potential way to handle this is to break the PRA. Note that the fire PRA has its
ISLOCA Initiator models into modules representing the set of own uncertainty analysis that has
valve failures for each ISLOCA sequence and solving these been peer reviewed separately.
modules manually, including a variance correlation factor and
then inserting the associated means and error factors back
into the overall model as single events. Alternatively, the
model itself may be adjusted such that like valves in an
ISLOCA cutset are treated as one with respect to sampling.

SY-01-GA Component Open as of Rev 11 SRs related to this F&O require that component boundaries The boundary definitions for a few
Boundary (version used to be established and that they be matched to component types of components still need to be
Definitions create fire PRA) boundary definitions used for component failure data reviewed and their basis

collection. A review of the plant specific data notebook documented. After which, modeling
indicated that FCS has not developed component boundary changes will be incorporated into the
definitions to help assure that the components in the model PRA model to match these
have the same boundary as used to collect failure data and definitions. Satisfying this SR will
to select common-cause failure (CCF) parameters. This is prevent double-counting failure data
particularly important for the diesel generators where CCF within the model; therefore, the
data is typically based on a broad definition of what falls current model is considered
within the boundary of the diesel generator. conservative and adequate for the

risk-informed NFPA-805 application.
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Table U-2 Internal Events PRA Peer Review - Disposition of SRs Either Met at CC-I or Not Met

SR CC OPPD CC SR Description Basis for Acceptability
Range

IE-A8 1,11,111 CC-I No requirements for interviews. A formal interview program was not conducted at
the time the IlEs for FCS were specified. The group
reviewing the events included PRA staff with 30+
years of experience at OPPD, trained operators,
Westinghouse support, and consultant staff with a
wide range of expertise. Should unanticipated
events occur, the resulting insights are tracked in a
living database and integrated into the PRA model
in a timely manner. This omission has been
viewed as primarily a procedural issue and is not
considered significant to fire PRA risk predictions.

SY-A4 IlI1 CC-I CONFIRM that the system analysis correctly The system analysis reflects as-built, as-operated
reflects the as- built, as-operated plant through conditions. The staff responsible for the
discussions with knowledgeable plant development and maintenance of the PRA is
personnel (e.g., engineering, plant operations, familiar with the plant layout, and several PRA staff
etc.). over the years have included plant operators.

Systems staff
are consulted on system capabilities as necessary,
and walk-downs of the plant are performed
routinely. This capability category reflects a
documentation issue. The CC-I rating does not
have a risk impact on fire PRA.
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Table U-2 Internal Events PRA Peer Review - Disposition of SRs Either Met at CC-I or Not Met

SR CC OPPD CC SR Description Basis for Acceptability
Range

SY-A8 Meets/Not Not Met ESTABLISH the boundaries of the components The boundary definitions for a few types of
Met required for system operation. components still need to be reviewed and their

MATCH the definitions used to establish the basis documented. After which, modeling changes
component failure data. For example, a control will be incorporated into the PRA model to match
circuit for a pump does not need to be included these definitions. Satisfying this SR will prevent
as a separate basic event (or events) in the double counting failure data within the model. The
system model if the pump failure data used in current model is considered conservative and
quantifying the system model include control adequate for the risk-informed NFPA-805
circuit failures. application.
MODEL as separate basic events of the model,
those subcomponents (e.g., a valve limit switch
that is associated with a permissive signal for
another component) that are shared by another
component or affect another component, in
order to account for the dependent failure
mechanism.

QU-A3 1, 11, 111 CC-I ESTIMATE the point estimate CDF. OPPD evaluated a potential methodology for
evaluating "State-of-Knowledge" uncertainty. This
method is to be evaluated further and compared to
the future guidance from the industry to determine
a final solution to the issue of treating "State-of-
Knowledge" uncertainty. The CC-I rating of this
internal events SR does not significantly affect the
fire PRA. Note that the fire PRA has its own
uncertainty analysis that has been peer reviewed.

QU-E3 1, 11, 111 CC-I ESTIMATE the uncertainty interval of the CDF OPPD evaluated a potential methodology for
results. Provide a basis for the estimate evaluating "State-of-Knowledge" uncertainty. This
consistent with the characterization of method is to be evaluated further and compared to
parameter uncertainties (DA-D3, HR-D6, HR- the future guidance from the industry to determine
G8, IE-C15). a final solution to the issue of treating "State-of-

Knowledge" uncertainty. The CC-I rating of this
internal events SR does not significantly affect the
fire PRA. Note that the fire PRA has its own
uncertainty analysis that has been peer reviewed.
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V. Fire PRA Quality
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Table V1: Peer Review Team Assessment of

Capability Categories for all SRs in ASMEIANS RA-Sa-2009 Part 4

SR Capability Category Related F&Os

PP-Al Met

PP-B1 Met

PP-B2 CC-Il/Ill PP-B2-01 (S)

PP-B3 CC-I PP-B2-01 (S)

PP-B4 Met

PP-B5 CC-I PP-B5-01 (F)

PP-B6 Met

PP-B7 Met

PP-Cl Met PP-Cl-01 (S)

PP-C2 Not Met PP-C2-01 (F)

PP-C3 Met

PP-C4 Met

ES-Al Met

ES-A2 Met ES-A2-01 (S)

ES-A3 Met

ES-A4 Not Met ES-A4-01 (F)

ES-A5 CC-Il

ES-A6 CC-Il

ES-B1 CC-II PP-B5-01 (F)

ES-B2 CC-II

ES-B3 Met PRM-B9-01 (F)

ES-B4 Met ES-A2-01 (S)

ES-B5 N/A

ES-Cl Met

ES-C2 CC-Il

ES-D1 Met ES-D1-01 (F), ES-Dl-02 (F), ES-A4-01 (F), PRM-
Cl-01 (F)

CS-Al Met

CS-A2 CC-III
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Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASME/ANS RA-Sa-2009 Part 4

SR Capability Category Related F&Os

CS-A3 Met CS-A3-01 (S), CS-A4-01 (S)

CS-A4 Met CS-A3-01 (S), CS-A4-01 (S)

CS-A5 Met

CS-A6 Met

CS-A7 Met

CS-A8 Met

CS-A9 Met

CS-A10 CC-III

CS-All Met CS-Al1-01 (S)

CS-B1 CC-Il/Ill

CS-Cl Met

CS-C2 Met CS-C2-01 (S)

CS-C3 Met CS-C2-01 (S)

CS-C4 Met

QLS-Al Met

QLS-A2 Met

QLS-A3 Met

QLS-A4 N/A

QLS-B1 Met

QLS-B2 Met

QLS-B3 Met QLS-B3-01 (S)

PRM-Al Met

PRM-A2 Met

PRM-A3 Met PRM-A3-01 (F), FQ-Al-01 (F), FQ-A3-01 (F)

PRM-A4 Met

PRM-B1 Met FSS-Bl-01 (F)

PRM-B2 Met PRM-B2-01 (S)

PRM-B3 Not Met PRM-B3-01 (F)
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SR

PRM-B4

PRM-B5

PRM-B6

PRM-B7

PRM-B8

PRM-B9

PRM-B 10

PRM-B1 1

Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASMEIANS RA-Sa-2009 Part 4

Capability Category Related F&Os

N/A

Met

N/A

Not Met PRM-B7-01 (F)

N/A

N/A PRM-B9-01 (F)

Met

Not Met PRM-B9-01 (F) PRM-B11-01 (F) FC)-A3-O1 (FV
FQ-Cl-01 (F)

PRM-B12

PRM-B133

PRM-B14

PRM-B15

PRM-C1

FSS-Al

FSS-A2

FSS-A3

FSS-A4

FSS-A5

FSS-A6

FSS-B1

FSS-B2

FSS-C1

FSS-C2

FSS-C3

FSS-C4

FSS-C5

FSS-C6

FSS-C7

Met

N/A

Met

N/A

Met

Met

Met

Met

Met

CC-III

CC-I/Il

Met

CC-III

CC-Il

CC-Il/Ill

CC-II/Ill

CC-III

CC-I/Il

CC-I/Il

Met

PRM-C1-01 (F)

FSS-Al-01 (S), FSS-A2-01 (S)

FSS-A2-01 (S), FSS-A1-01 (S), FSS-A4-01 (F)

FSS-A4-01 (F)

FSS-A4-01 (F)

HRA-AC-01 (F)

FSS-B32-O1 (F)

FSS-C3-O1 (B3P)

FSS-C6-O1 (S)
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SR

FSS-C8

FSS-D1

FSS-D2

FSS-D3

FSS-D4

FSS-D5

FSS-D6

FSS-D7

FSS-D8

FSS-D9

FSS-D 10

FSS-D1 1

FSS-E1

FSS-E2

FSS-E3

FSS-E4

FSS-F1

FSS-F2

FSS-F3

FSS-G1

FSS-G2

FSS-G3

FSS-G4

FSS-G5

FSS-G6

FSS-H1

FSS-H2

FSS-H3

Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASME/ANS RA-Sa-2009 Part 4

Capability Category Related F&Os

N/A

Not Met FSS-D2-01 (F), FSS-H1-01 (F)

Met FSS-D2-01 (F), FSS-D2-02 (F)

CC-III

Met FSS-B2-01 (F), FSS-D4-01 (S)

CC-I/Il

Met FSS-E1-01 (S)

CC-I FSS-D8-01 (F)

Not Met FSS-D8-01 (F)

CC-II/Ill

CC-Il/Ill FSS-H10-01 (BP), FSS-A2-01 (S), F

Met

Met FSS-E1-01 (S)

SS-A4-01 (F)

N/A

CC-I

Not Met

CC-III

CC-I

CC-Il/Ill

Met

FSS-E3-01 (F)

FSS-E4-01 (F)

FSS-F2-01 (S), FSS-F3-01 (S)

FSS-F2-01 (S)

FSS-F2-01 (S), FSS-F3-01 (S)

Met

Met

CC-Il

CC-Il/Ill

Not Met

Met

CC-II/Ill

Met

FSS-H8-01 (S)

FSS-G6-01 (F)

FSS-G6-01 (F), FSS-H8-01 (S)

FSS-G6-01 (F)

FSS-H1-01 (F), FSS-A4-01 (F), FSS-H10-01 (BP)

FSS-D2-01 (F), FSS-D2-02 (F)
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Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASME/ANS RA-Sa-2009 Part 4

SR Capability Category Related F&Os

FSS-H4 Met FSS-B2-01 (F)

FSS-H5 CC-Il

FSS-H6 Met

FSS-H7 Met

FSS-H8 Met FSS-H8-01 (S)

FSS-H9 Met FSS-E3-01 (F)

FSS-H10 Met FSS-H10-01 (BP)

IGN-A1 Met IGN-A1-01 (F)

IGN-A2 N/A

IGN-A3 N/A

IGN-A4 CC-Il IGN-A4-01 (S)

IGN-A5 Met

IGN-A6 N/A

IGN-A7 Met IGN-A7-01 (S), FSS-A1-01 (S)

IGN-A8 CC-III

IGN-A9 Met

IGN-A10 Not Met IGN-A10-01 (F), IGN-B5-01 (F)

IGN-B1 Met

IGN-B2 Met

IGN-B3 Met IGN-A1-01 (F), FSS-A1-01 (S)

IGN-B4 Met

IGN-B5 Not Met IGN-A10-01 (F), IGN-B5-01 (F)

QNS-A1 N/A

QNS-B1 N/A

QNS-B2 N/A

QNS-C1 N/A

QNS-D1 N/A

QNS-D2 N/A
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SR

CF-Al

CF-A2

CF-B1

HRA-Al

HRA-A2

HRA-A3

HRA-A4

HRA-B1

HRA-B2

HRA-B3

HRA-B4

HRA-Cl

Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASMEIANS RA-Sa-2009 Part 4

Capability Category Related F&Os

CC-It/Ill

Met

Met

Met HRA-Al-01 (F)

N/A PRM-B9-01 (F)

CC-Il HRA-Al-01 (F)

CC-I HRA-Al-01 (F)

CC-I/Il HRA-Al-01 (F)

N/A PRM-B9-01 (F)

CC-I HRA-A1-01 (F)

CC-Il HRA-B4-01 (S), HRA-Al-01 (F)

CC-I HRA-Cl-01 (F), HRA-Cl-02 (F), FQ -Cl-0l (F),

I

HRA-D1

HRA-D2

HRA-El

SF-Al

SF-A2

SF-A3

SF-A4

SF-A5

SF-B1

FQ-A1

FQ-A2

FQ-A3

FQ-A4

FO-BI

FQ-C1

FQ-D1

CC-Il

Met

Met

Met

Met

Met

Met

Met

Met

Met

Met

Not Met

Met

Met

Not Met

Met

PRM-B11-01 (F)

HRA-Al-01 (F)

HRA-Al-01 (F)

HRA-El-01(S)

SF-A2-0l (S)

SF-A4-01 (S)

SF-A4-01 (S)

FQ-Al-01 (F), FQ-A3-0l (F)

FQ-A2-01 (S)

FQ-A3-0l (F)

Page 
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Table VI: Peer Review Team Assessment of

Capability Categories for all SRs in ASME/ANS RA-Sa-2009 Part 4

SR Capability Category Related F&Os

FQ-E1 Met

FQ-F1 Not Met FQ-Fl-01 (F)

FQ-F2 N/A

UNC-A1 Met UNC-Al-01 (F), UNC-Al-02 (S)

UNC-A2 Met

MU-Al Met MU-Al-01 (S), MU-Al-02 (BP)

MU-A2 Met MU-Al-01 (S)

MU-B1 Met

MU-B2 Met

MU-B3 Met MU-B3-01 (S)

MU-B4 Met MU-B3-01 (S)

MU-Cl Met MU-C1-01 (S)

MU-D1 Met

MU-El Met MU-El-01 (S)
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The following table summarizes all F&Os, and their resolution, resulting from the FCS FPRA peer review.

Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

PP-B2-01 Suggestion Discussion: The justification for barrier between room 25 and 26 Revised FC07818 to provide a technical basis for the
appears incomplete in EA10-063 Page A-21 Engineering compartment boundary adequacy associated with Rooms 25
Evaluation Review. Items 3 & 4 don't apply for a FPRA. Radiant and 26.
heat and hot gas layer is not addressed. There is no discussion
of the type of combustibles in the area. A combustible fluid could
transfer the fire from one room to the next.

It appears credit is being taken for the spatial distance between
rooms. The self-assessment (for PP-B3) states that no credit for
spatial separation was taken. Depending on the resolution to the
barrier between room 25 and 26, the discussion of spatial
separation may need to be revised.

Basis for Significance: Justification is provided, just not fully
d6cumented.

Possible Resolution: Provide a more detailed description of why
the barrier between room 25 and 26 is adequate.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary

F&O Significance (per Peer Review Report) Plant Response

PP-B5-01 Finding Discussion: While the fire protection system is not credited for
the internal events PRA function to provide backup to raw water
for cooling the CCW heat exchangers, it is implicitly credited
within the FPRA as a supply for water curtain separation of fire
compartments and for fire suppression. Cable selection for the
electric fire pump, particularly for the control room remote trip
capability, has not been performed and the diesel fire pump has
questionable reliability (failure to run probability in the PRA is
listed as 3.24E-01). No formal justification exists for the
assumption that the fire protection system can be relied upon to
perform these functions.

Basis for Significance: Because cable selection was not
performed for the fire protection system, it is not known if the
system will be available to provide separation of fire
compartments or suppression in the areas where it is needed.

Possible Resolution: Perform cable selection for the fire pumps
and any other components that might be needed to successfully
perform the water curtain and suppression functions.

Revised FC07818 to provide a technical disposition regarding
availability of the FPS to support the credited water curtains.

I

Specifically, availability of the water curtain separating Fire
Zones 6.3 and 20.1 requires the Fire Protection System
(FPS). Electric fire pump FP-1A and diesel fire pump FP-1B
are the only two FPS components required for the water
curtain whose availability could be affected by fire. The
cables for FP-1A are analyzed under SAFE component ID
1A1-0-OCT, which supports the electrical distribution system
analysis, specifically for loss of protective over-current trip
capability adversely impacting bus 1A1/1A3 integrity (EA10-
037). A review of this cable selection and location data
indicates there are no cables associated with 1A1-0-OCT
present in Fire Zones 6.3 or 20.1. Note also that FP-1A will
not function in a LOOP since it is not provided with emergency
power, and there are no cables or components in Fire Zones
6.3 and 20.1 whose failure could induce a LOOP. Regarding
FP-1 B, there are no control cables for the pump located
outside of the Intake Structure that can cause the pump to fail
to auto start or to spuriously stop following an auto start. This
FP-1 B information is based on a review of references listed
below. In conclusion, any fire occurring in Fire Zones 6.3 or
20.1 will not fail FP-1A and FP-1B such that the water curtain
would not be available. Furthermore, random failure of the
FPS concurrent with a fire causing demand for the water
curtain is screened based on low probability.

* EA10-037, Task 7.3 - Fort Calhoun Station NFPA 805
NSPC and FPRA Circuit Analysis, Cable Selection, and
Cable Location, Revision OC.

" Drawing B-3607, Sheet 1, Revision 5.
" Drawing B-3607, Sheet 1, Revision 5.
" Drawing B-3636, Sheet 1, Revision 4.
" Drawing 11405-E-340, Sheet 3, Revision 21.
" Drawing 11405-E-340, Sheet 4, Revision 21.
" USAR-9.1 1, Auxiliary Systems Fire Protection System,

Revision 21.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

PP-C1-01 Suggestion Discussion: This element was evaluated as part of the process Revised Attachment 2 (FPRA compartment boundary
of reviewing information associated with the other PP supporting drawings) such that the circled designations use the correct
elements. This element is met with one suggestion. Attachment FPRA compartment nomenclature and not the Appendix R
2a, 'Fire PRA Compartment Drawings' of FC07818 contain a note nomenclature.
in the bottom left hand corner that the 'circled numbers designate
FPRA Compartments'. This is not consistent with the fire
compartment number in Attachment 1, 'List of Fire PRA
Compartments'.

The circled number corresponds to the Appendix R fire zones.
The PRA fire compartments have a slightly different designation.

Basis for Significance: The relationship between the appendix
R fire zones and the fire PRA compartment is clear.

Possible Resolution: Revise the note to state that the circled
numbers are appendix R fire zones.

PP-C2-01 Finding Discussion: The standard states to justify the exclusion of any Revised FC07818 to evaluate the entire licensee controlled
locations within the "licensee-controlled area" that are not area (referred to as the owner controlled area by OPPD) for
included in the global analysis boundary. The global analysis inclusion within the global plant analysis boundary. This area
boundary is defined as the 'protected area and the switchyard' in extends from US Highway No. 75 on the southwest border
FC07818, 'Plant Boundary Definition and Partitioning'. There is and the Missouri River to the northeast border. The licensee
no discussion for the exclusion of other structures or fire hazards controlled area contains the protected area, switchyard, firing
within the 'licensee-controlled area', range, admin building, training center, parking areas and open

land (See page 2 of Attachment 2 fire compartment drawings).
Basis for Significance: The requirement is to justify exclusion of Areas with licensee control but outside the protected area and
locations from the licensee-controlled area. switchyard are excluded from the GPAB on the basis that the

component and cable selection tasks (Reference FC07819
Possible Resolution: Add a drawing of the 'licensee-controlled and EA10-037 indicate that no fires in these areas will result
area' and identify the locations and justification for areas in a plant trip or degrade equipment required to mitigate fire-
excluded from the global analysis boundary. induced initiators.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

ES-A2-01 Suggestion Discussion: Review of power supplies, interlock circuits, Revised Section 4.3 Step 7 of FC07819 to document that the
instrumentation and support system dependencies is not present review required by ES-A2 is performed during the cable
in the ES documentation, neither is the identification of additional selection process. Specifically, during the process of
equipment that could adversely affect equipment identified per identifying cables associated with each FPRA component,
SR ES-Al. additional FPRA components are identified per ES-A2 of the

PRA Standard. These additional components include power
Basis for Significance: Standard requires this item. supplies, interlocks, instrumentation, and support system

dependencies. While, these are generally considered sub-
Possible Resolution: Reorganize ES and CS documentation so components and therefore not explicitly included in the FPRA
that the latest version of this info is present in the ES calc. component list, the impact of their failure on the primary
Perhaps have a shared attachment with other calc. components is included within the cable mapping data

developed by the cable selection process documented in
EA1 0-037.

ES-A4-01 Finding Discussion: The MSO Expert Panel work is documented in Revised Attachment 6 to FC07819 to remove the generic
Attachment 6 of FC07819. Though the stated MSO process process flowchart and more clearly document the FCS MSO
includes evaluating 5 methods of identifying MSOs (Step 1 of identification process. Specifically, each scenario on the
Page 3 of Attachment 6); the Attachment only discusses the generic list was reviewed for applicability to FCS. In addition,
Generic List of MSOs obtained from the PWROG. immediately after each generic scenario was discussed, a

group open discussion and brainstorming was facilitated to
Basis for Significance: No evidence of having done the stated identify related scenarios beyond the generic list. For
reviews is available in the ES documentation. example, the MSO expert panel identified spurious isolation of

RCP controlled bleedoff (Scenario 1 b) as a mechanism to
Possible Resolution: Appears that the needed expert panel cause a loss of RCP seal cooling, even though this scenario
discussions and reviews have been conducted. The was not on the generic MSO list. Such insights that are
documentation for these needs to be organized and presented beyond the generic list were able to be developed by the
clearly in the ES calc MSO attachment rather than being participation of a broad spectrum of skill sets in the expert
scattered in many places. E.g. the Attachment 5 is titled "Single panel (e.g., PRA, Safe Shutdown Analysis, Operations,
Spurious..." but includes MSO information so this title is a Electrical Engineering, etc.).
misnomer. Discussion of non-generic MSO scenario
consideration needs to be gathered in Attachment 6 of FC07819
along with how the sub-requirements of this SR are being met in
order to complete the stated scope of this sub-task and
documentation commensurate with the ASME standard.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

ES-D1-01 Finding Discussion: Table 6 of FC07819, Rev 0b, Page 34 has a %12Q "LPSI Shutdown Cooling Line ISL" is not screened from
provided list of Internal Events PRA Initiators that can be induced the FPRA. FC07819 correctly documents that %12Q can be
by fire after the equipment selection task. This list has in it %12Q induced by fire, cable selection has been performed on the
"LPSI Shutdown Cooling Line ISL." Per discussions with the FC relevant components (HCV-347 and HCV-348), and %12Q is
PRA staff, this initiator was screened out in the FPRA included in the quantifications.
quantification; therefore it should not be in Table 6. Also, page
42, middle of the page, has the valves HVC-347 and HVC-348 During the peer review, a mapping error led to the conclusion
listed as meeting the criterion for high consequence components; that %12Q was screened. That is, the quantification provided
however this scenario has later been screened out and is not to the peer review team erroneously excluded mapping to
quantified per FC PRA staff. HCV-347 and HCV-348 basic events. This error has been

corrected, and the quantifications now include %12Q. FC-41-
Basis for Significance: ES documentation needs to reflect the PW-TRAN-5 is an example where both valves are affected by
latest information from the other FPRA calculations. MET the fire and the LPSI suction ISL is included in the

quantification.
Possible Resolution: Revise ES document and check if there
are other similar inconsistencies with other calculations and Reviewed remainder of fire-induced initiating events in
correct these issues. FC07819 to ensure that they are all included in the

quantification of scenarios where each initiator could be
induced.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

ES-D1-02 Finding Discussion: FC07819, Table 3, "Power Supplies to be Modeled Revised FC07819 Table 3 to reduce confusion caused by the
by the Fire PRA" utilizes component IDs that are inconsistent with component ID nomenclature inconsistencies identified in this
both the component ID nomenclature used in the cable selection F&O.
process, specifically in EA10-037 Att. 1 and Aft. 2. For example
FC07819 Table 3, lists component "120-VAC-PANEL-AI-40A." The FSS Database (Attachment 1 to FC07823) maps the
This same component is listed in EA10-037, Att. 2 as "AI-40A" post-fire safe shutdown analysis component IDs (i.e., "SAFE
and listed in EA10-037, Att. 1 as 120V-VAC-PANEL-AI-40A." IDs") to FPRA basic events. The FPRA Component Database

(Attachment 8 to FC07819) documents mapping between
It should be noted that Aft. 1 column heading "EPM REVIEW - FPRA basic event and FPRA component ID.
APPLICABILITY OF EXISTING APPENDIX R CABLE
SELECTION DATA FROM FCS CALC. EA-FC-97-044 REV. 9"
does provide an explanation that links to the cable selection
component ID of "AI-40A." However, that was good practice of
the preparer of the table not something that is governed by a
procedure so that future revisions may or may not make this link.
Regardless, to reduce confusion and ensure consistent future
updates of data and the analyses, component IDs should be
made consistent and/or a dedicated data field should be provided
to make the link.

Basis for Significance: Component IDs across multiple
documents should be consistent to ensure that all applicable data
required to support the Fire PRA application is appropriately
incorporated and to ensure that future revisions are implemented
in all the applicable data sets. MET

Possible Resolution: To reduce confusion and ensure
consistent future updates of data and the analyses, component
IDs should
be made consistent across all applicable data sets and/or a
dedicated data field should be provided within each data set to
make appropriate links to other data sets.
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Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

CS-A3-01 Suggestion Discussion: The Alternate Shutdown Panel operation support
components and cables for the 800MHz two-way radio
communications system and the credited station battery-backed
emergency lighting system have not been identified in the FPRA
component and cable selection databases.

Basis for Significance: A review of EA89-055, Rev. 16, "10 CFR
50 Appendix R Safe Shutdown Analysis", Att. 7, "Communication
System Evaluation" and the Plant Response Model identified that
the cables and support associated with the operation of the
800MHz two-way radio communication system and the credited
station battery-backed emergency lighting system are not
modeled in the PRM, specifically since these cables are not
identified in "Attachment 1 - ESS Database (Rev Ob).mdb" table"
-EQUIP to CABLE to AREA (7_3Att6, added FC col, fixed

31A,46 )". Although it is acknowledged that the implementation
of the Alternate Shutdown strategy including the supporting
systems, which would include two-way radio communication and
emergency lighting, is effectively represented/identified in the
Main Control Room Analysis FC07824, as a significant
assumption:

4.4 Discussion of Significant Assumptions

Revised FC07824 to cite the following references, which
evaluate availability of 800MHz two-way radio
communications system and battery-backed emergency
lighting system for main control room abandonment scenarios:

" AOP-06, "Fire Emergency", Revision 21.

" EA-FC-89-055, "Fort Calhoun Station Safe Shutdown
Analysis", Revision 15.

" EA-FC-97-043, Fire Safe Shutdown for Control Room
Evacuation Design Basis Analysis", Revision 9.

Cable and component data for these systems are not explicitly
included in the FPRA component and cable selection
databases because they are not explicitly modeled by the
FPRA. Revised FC07824 to clarify that the CCDP of 0.1
assumed for alternative shutdown implicitly accounts for the
Appendix R demonstration of feasibility, including timing,
lighting, communications, procedures, and training. These
factors are not explicitly modeled at this time due to Fire HRA
technological limitations.

Assumption 1- Consistent with the FCS IPEEE (LIC-95-0130),
and in absence of more detailed guidance, a CCDP of 0.1 is
assumed for scenarios that cause MCR abandonment and use of
the alternate shutdown panel. Note that the NRC and EPRI are
currently developing NUREG-1 921 "EPRI/NRC-RES Fire Human
Reliability Analysis Guidelines", which will require more detailed
modeling of shutdown from outside the MCR. Similarly, a CLERP
of 0.01 is assumed for alternate shutdown scenarios.

Possible Resolution: Explicitly include the Alternate Shutdown
Panel operation support components and cables for the 800MHz
two-way radio communications system and the credited station
battery-backed emergency lighting system.
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CS-A4-01 Suggestion Discussion: The Alternate Shutdown Panel operation support Revised FC07824 to clarify that the CCDP of 0.1 assumed for
components and cables for the 800MHz two-way radio
communications system and the credited station battery-backed
emergency lighting system have not been explicitly modeled in
the PRM.

Basis for Significance: A review of EA89-055, Rev. 16, "10 CFR
50 Appendix R Safe Shutdown Analysis", Att. 7, "Communication
System Evaluation" and the Plant Response Model identified that
the cables and support associated with the operation of the
800MHz two-way radio communication system and the credited
station battery-backed emergency lighting system are not
modeled in the PRM, specifically ,since these cables are not
identified in "Attachment 1 - FSS Database (Rev 0b).mdb" table"
-EQUIP to CABLE to AREA (7_3Att6, added FC col, fixed
31A,46 )" . Although it is acknowledged that the implementation
of the Alternate Shutdown strategy including the supporting
systems, which would include two-way radio communication and
emergency lighting, is effectively rep resented/identified in the
Main Control Room Analysis FC07824, Rev Od as a significant
assumption:

alternative shutdown implicitly accounts for the Appendix R
demonstration of feasibility, including timing, lighting,
communications, procedures, and training. These factors are
not explicitly modeled at this time due to Fire HRA
technological limitations.

4.4 Discussion of Significant Assumptions

Assumption 1- Consistent with the ECS IPEEE (LIC-95-0130),
and in absence of more detailed guidance, a CCDP of 0.1 is
assumed for scenarios that cause MCR abandonment and use of
the alternate shutdown panel. Note that the NRC and EPRI are
currently developing NUREG-1921 "EPRI/NRC-RES Fire Human
Reliability Analysis Guidelines", which will require more detailed
modeling of shutdown from outside the MCR. Similarly, a CLERP
of 0.01 is assumed for alternate shutdown scenarios.

Possible Resolution: Explicitly model the Alternate Shutdown
Panel operation support components and cables for the 800MHz
two-way radio communications system and the credited station
battery-backed emergency lighting system.
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CS-All-01 Suggestion Discussion: Assumed cable location basis documentation could Revised EA10-037 to document that, due to the limitations
be enhanced. in the FACTS data and the plant conduit and raceway layout

drawings, a number of engineering judgments / assumption
Basis for Significance: Cable Location Data sheets in EA10- were made when reviewing the FACTS cable via routing
037, Att. 5 have a "Cable Note" field that clarifies how cable information against the plant conduit and raceway layout
locations were assigned. OPPD should consider providing more drawings to assign fire area locations to NFPA 805 Safe
explicit statements either in the calc note field or if the calc notes Shutdown and FPRA cables. Each engineering judgment/
are generically used throughout the document, then in the body assumption that was made was then subjected to a second
of the report. For example, cable "ED972" has a cable note that party check. The engineering judgments / assumptions made
reads "ROUTING FROM EE-8G (36B) TO 58S-Pi B (36B) AND are documented on the cable location data sheets included as
57S-4-P2B (36B) TO ATDD1 (35A) ARE NOT DEFINED IN Attachment 5 to EA10-037. Examples of the engineering
FACTS." It is not clear if this is supposed to provide the basis for judgments / assumptions typically applied include:
the assumed route. If so, it is not readily understandable what
this basis means for the assumed route that was used. Upon o For short runs of cable from a numbered tray section to an
further review, it became apparent that this note was to document end device, where the fire area location for both the tray
that there was no routing information in the plant cable and section and the end device are known, and where both are
raceway system (FACTS) to document the cable location from located in the same fire area or two adjacent fire areas, but
the last known raceway for ED972 to the end device of ATD-D1. the connecting conduit/air drop could not be identified from
Consequently, it appears this route was completed by creating a the plant conduit and raceway layout drawings, the cable is
fictitious via with the same name as the cable (ED972) and that assumed to be located in the same fire area or the two
via was assigned with the fire zones of the last known raceway adjacent fire areas.
and the end point for the cable. This is consistent with the
procedure (i.e., "Based on end points") but this procedure phrase See EA1 0-037 for complete list of assumptions.
was not used in the Cable Note.

Possible Resolution: A clarification statement in the appropriate
document(s) should be considered to clearly state the basis for
cable location assumptions.
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CS-C2-01 Suggestion Discussion: Cable location reference information not available in Revised NFPA 805 Project Task 4.7 report to include a table
NFPA 805 Project Task 4.7 table "100% cable verification - identifying the cable and raceway layout drawing reference for
Revised 3-12-10 (Appendix R cables).xls." each fire area.

Basis for Significance: SUGGESTION - NFPA 805 Project
Task 4.7 table "100% cable verification - Revised 3-12-10
(Appendix R cables).xls" appears to have 169 records
representing 76 unique cables that did not have reference
drawings listed in the "Reference drawing" field.

Possible Resolution: Reference information in the spreadsheet
would be beneficial to document the basis for the location of
these short runs of cable, even if that means specifying "Based
on endpoints" or "Engineering Judgment", etc.

QLS-B3-01 Suggestion Discussion: FC07826 Table 5-1 shows that the switchyard Revised FC07826 to include a footnote to Table 5-1
(FC52) is qualitatively screened based on no fire initiator, no fire documenting the basis for not explicitly including FC52
PRA components or cables and not a multi-compartment (Switchyard) in the FPRA model. While FC52 contains
concern. A "NO" entry in the "Fire PRA Components or Cables" components and cables associated with offsite power, this
by itself is not appropriate since the 161 kV line that goes through compartment is not explicitly included in the fire PRA. The
the switchyard is included in the PRA. The justification provided primary impact of switchyard fires, similar to wildfires
by utility personnel, namely the 161 kV line is included in the loss underneath transmission lines, is to cause a LOOP, and such
of offsite power model and failing that line due to fire as well events are included in the generic LOOP frequency used by
would be double counting, is adequate but not reflected in the internal events analysis.
FC07826.

Basis for Significance: The qualitative screening for the
switchyard (FC52) documented in FC07826 Table 5-1 is
incomplete and misleading without further explanation.

Possible Resolution: Add a footnote to the FC52 entry in the
Fire PRA Components or Cables column of FC07826 Table 5-1
to justify the qualitative screening of the switchyard area from
quantitative analysis in fire PRA.
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PRM-A3-01 Finding Discussion: Hot short/CF probabilities are presented in the FSS Revised FC07820 to clarify that hot short probabilities are
database in the Fire Impact table. However, they are propagated included in the quantification of significant fire risk contributors
in the quantification only for the PORV fire sequence. This where application of the conditional probability is expected to
distorts the fire risk results so that the list of significant appreciably improve realism of the calculation. As noted by
contributors is impacted. Also the FC07820 document on page 13 this F&O, conditional spurious operation probabilities were
(section 4.3.3.3) states incorrectly that these hot short applied to the pressurizer PORVs.
probabilities are incorporated into the CCDP and CLERP
quantifications (but this is done only for the PORV scenario).

Basis for Significance: The standard requires that significant
contributors be assessed (SR PRM-A3). NOT MET

Possible Resolution: Follow up with EPRI on FRANX revision
under prep to ensure that FRANX software bugs preventing this
propagation of hot short probabilities in the FCS FPRA will be
addressed in the new version to be issued at the end of the year;
OPPD should use the revised FRANX as soon as available so
that significant contributors are not skewed.

PRM-B2-01 Suggestion Discussion: F&O SY-1 1 from the 4/1999 peer review identified; Revised Section 42 of Attachment 6 (MSO Expert Panel) to
"The isolation of CCW to the Spent Fuel Pool heat exchangers on FC07819 to include a technical disposition for the potential of
a containment isolation signal was not modeled." The response fire-induced failure to isolate "unnecessary" CCW heat loads
indicates that because of the considerable CCW margin diversion to cause failure of the CCW function (i.e., via flow diversion or
to the SFP heat exchanger was not a problem and did not need reduced heat removal capacity). This write-up examines the
to be modeled. Is it possible that a single fire could most challenge COW demand during a fire event (two PORVs
cause/prevent multiple CCW heat loads from not isolating (IE spuriously open) and postulates failure to isolate CCW to the
cable routing is in same fire area) resulting in an increase in the letdown heat exchanger, nuclear detector well cooling coils,
total volume of diversion from CCW, above what is currently RCS and steam generator sample coolers, SIT leakage
considered. coolers, spent fuel pool heat exchanger, and the steam

generator blowdown analyzer chiller unit. The conclusion of
Basis for Significance: The review of F&Os did not identify any the study is that CCW could continue to serve its PRA
other issues that might impact the FPRA. function even with fire-induced spurious opening of both

PORVs and failure to isolate all unnecessary CCW heat
Possible Resolution: Determine if a fire scenario could result in loads.
the failure of valves to close associated with multiple CCW heat
leads, causing a larger diversion of flow than previously analyzed.
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PRM-B3-01 Finding Discussion: Guidance for cable selection (EA10-037) does not The PRM-B3 reference to CS is simply a catch-all to identify
include instructions to look for fire event initiators when new initiators resulting from the ES and CS elements, which
performing the cable selection. Instructions are provided in the are inter-related and iterative tasks. It is not anticipated that
component selection guidance (FC07819). the CS process alone would actually result in identification of

a new initiators.
Basis for Significance: The standard specifically requires
consideration of new event initiators be considered during both Revised FC07819 to add Section 5.3 summary paragraph.
component and cable selection. Specifically, the calculation note includes a series of exercises

aimed in part at identifying fire-unique initiating events not
Possible Resolution: Revise the cable selection calculation already addressed by the Internal Events PRA. These
guidance to include that new event initiators were considered exercises include a PRA reconciliation with the PFSSD
during the process and the results. analysis (Section 5.2), a MSO expert panel review

(Attachment 6), and a review of initiating events originally
screened from the Internal Events PRA (Section 5.3). While
various new functional impacts and methods to induce
existing initiators were identified, no fire-unique initiating
events, not already addressed by the Internal Events PRA,
were discovered. Note that consideration of the cable
selection process, which is inter-related and iterative with the
equipment selection process, per PRM-B3 of the PRA
Standard (ASME RA-Sb-2005), also did not identify any new
initiators.
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PRM-B7-01 Finding Discussion: The success criteria for this SR include the overall Revised FC07820 (Section 4.3.1 and Appendix A) to
PRA success criteria and the system, component, structure and document that incorporation of the MSO scenarios requiring
human action success criteria (HLR-SC-A). It also includes the logic modification does not require new or modified success
thermal/hydraulic, and other supporting engineering bases criteria. The primary reason is that each of the MSO
success criteria and event timing (HLR-SC-B). scenarios requiring logic modification is simply a fire-induced

method for causing an event that already exists in the model
The review of success criteria in FC07819 focuses on the (e.g., loss of RCP seal cooling, stuck open PORV, FW-10
selection of components to include in the FPRA. No discussion failure, etc.), and these events are mitigated in the same
was found that considered the success criteria at the system, manner for both fire and non-fire sequences. With similar
component or HRA level. No discussion was found that included reasoning, new or modified success criteria are not required
the success criteria associated with engineering parameters such for portions of the fault tree unmodified per Appendix A.
as flows or pressures as specified in the high level requirements.

Also revised FC07819 (Section 5.2.1) to document that the
Basis for Significance: the information required by the comparison of PRA and PFSSD success criteria is provided in
supporting requirement is not discussed in the documentation. the context of identifying potentially new Fire PRA

components, as prescribed by NUREG/CR-6850 and that
Possible Resolution: Add a discussion of the PRA success FC07820 documents that the success criteria implemented by
criteria associated with high level requirements HLR-SC-A and the Internal Events PRA are applicable to the FPRA. That is,
HLR-SC-B to the documentation. no new success criteria are required for the FPRA.
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PRM-B9-01 Finding Discussion: The loss of Control Room HVAC is not considered
within the Fire PRA because PRA Assumption 368 takes credit
for an operator response to implement the mitigating actions
contained in AOP-13. These actions will need to be implemented
within two to four hours following the loss of HVAC. This
mitigating action in response to a loss of Control Room HVAC
appears to be a recovery action that is not modeled in the FCS
Fire PRA.

Basis for Significance: Since no cable selection was performed
for Control Room HVAC, it is not known which fire scenarios will
lead to a loss of the HVAC system and how this might impact
other actions required to be performed by the operators. Some of
the three mitigating action options listed in AOP-13 might actually
allow smoke from the fire to enter the Control Room envelope,
complicating the situation and at worst, leading to a Control
Room evacuation.

Possible Resolution: Perform cable selection for Control Room
HVAC to determine where a fire would result in loss of the
system. Then determine if the mitigation actions contained in
AOP-13 are feasible given the location of the fire and other
demands on the operators' time. Perform a HRA of the mitigation
actions to determine the probability of failure of these actions.

Note that adding this recovery action to the internal events PRA
model should also be considered.

Revised FC07819 Attachment 6 (MSO report) Scenario 53 to
document FPRA treatment of MCR HVAC. Specifically,
consistent with the internal events analysis, failure of the Main
Control Room (MCR) HVAC system is qualitatively screened
from the FPRA. Operators enter AOP-1 3 upon either rising
control room temperature, loss of air flow to the control room
or computer room, or control room temperature exceeding
105 OF. AOP-13 directs operators to attempt re-establishing
room cooling via any of the following:

" VA-46A or VA-46B (note if both trains are inoperable, then
Technical Specification 2.12.2 requires the reactor be
placed in hot shutdown within six hours)

" Alternate alignment using portable fans, and the turbine
building exhaust fans if available, drawing air from the
auxiliary building, through the MCR, and out to the turbine
building

" Alternate alignment using portable fans and the auxiliary
building fans to draw air from the turbine building, through
the MCR, and out the auxiliary building

Fire-induced loss of control room HVAC is qualitatively
screened for several reasons. First, there is a low frequency
of fires with the potential to damage both VA-46A and VA-
46B. For these scenarios, at least one of the redundant and
diverse HVAC alternatives is expected to remain available.
Secondly, the likelihood of operators failing to align either a
normal or alternate form of MCR HVAC is expected to be low.
Finally, the operators would shut the plant down before high
temperatures began to cause malfunctions of control room
equipment, and equipment for maintenance of shutdown
conditions are not sensitive to elevated control room
temperature.
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PRM-B1 1-01 Finding Discussion: HRA dependencies are not being propagated - self Performed fire HRA dependency analysis. Revised FC07825
identified. Operator actions are currently not being modeled to document the fire dependency analysis process and
correctly for dependencies. results.

Basis for Significance: Standard requires propagation of HRA
dependencies.

Possible Resolution: Use new HRA Calculator as soon as
available to address this issue.

PRM-C1-01 Finding Discussion: PRM doc has verbiage on Fire initiating event - %12Q "LPSI Shutdown Cooling Line ISL" is not screened from
%12Q - however this initiating event was screened out and is not the FPRA. FC07819 correctly documents that %12Q can be
present in the quantification. PRM documentation should reflect induced by fire, cable selection has been performed on the
the actual quantification. relevant components (HCV-347 and HCV-348), and %12Q is

included in the quantifications.
Basis for Significance: PRM documentation should reflect the
actual quantification. MET During the peer review, a mapping error led to the conclusion

that %12Q was screened. That is, the quantification provided
Possible Resolution: Revise PRM documentation to correct this to the peer review team erroneously excluded mapping to
error. HCV-347 and HCV-348 basic events. This error has been

corrected, and the quantifications now include %12Q. FC-41-
PW-TRAN-5 is an example where both valves are affected by
the fire and the LPSI suction ISL is included in the
quantification.

Reviewed remainder of fire-induced initiating events in
FC07819 to ensure that they are all included in the
quantification of scenarios where each initiator could be
induced.
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FSS-Al-01 Suggestion Discussion: The transient fire instruction in the Fire Scenario Revised FC07823 to discuss that, by postulating transient
Selection calculation (FC07823) focuses on the identification of scenarios at pinch-points (i.e., areas with high densities of
transient fire locations (using a 10 ft screening plane) capable of trays or conduits near the floor), the transient fire scenario
damaging cable trays. Conduits are only considered when a selection approach captures the bulk of transient fire risk.
large number of conduits are clustered in one location. This While it is possible for this approach to exclude the
methodology could exclude risk-significant lone conduits located contribution of transients affecting risk-significant "lone"
below 10 feet from the floor or running through a floor conduits, the contribution of such scenarios is likely very small
penetration. relative to the current FPRA results. A gridded approach,

where transients are postulated to cover all floor areas, could
Basis for Significance: This methodology could exclude risk- later be implemented as a model refinement if such a detailed
significant lone conduits located below 10 feet from the floor or understanding of transient fire risk impact is desired (e.g., for
running through a floor penetration. applications such as risk-informing the transient combustible

control process).
Possible Resolution: Provide a discussion to justify the
exclusion of lone conduits in the transient target data set that may
be within the transient ZOI, or include all risk significant conduit
targets that are within the transient ZOI. OPPD has indicated that
a confirmatory ("reverse") walkdown was performed to verify that
risk significant raceways (conduits and trays for a select few top
risk significant components) were associated with the correct
ignition source fire scenarios. It is suggested that this effort be
documented particularly in light of the fact that using drawings for
identifying targets is likely to result in missed targets in some
cases (likely conduits).
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FSS-A2-01 Suggestion Discussion: The current FCS fire scenario development involves
using the 98th percentile ZOI for various ignition sources for the
collection of targets. For ignition sources that have cable trays
located directly above the ignition source, the fire was assumed
to propagate vertically to the ceiling. To capture this, the
walkdown team was verbally instructed to capture target data
using the horizontal ZOI for the ignition source and extend the
vertical ZOI all the way to the ceiling of the compartment. Further
guidance was provided to collect additional target data slightly
beyond the ZOI to provide additional data if needed. For cable
tray fire propagation, the 35 degree horizontal spread method
was used which could, in theory, result in targets being impacted
that are beyond the targets collected using just the ZOI of the
ignition source.

Basis for Significance: There exists the potential for some
targets to have been missed in the fire scenario selection,
although based on discussions with FCS personnel, loose
guidance was provided to capture enough data to likely alleviate
this concern. Fire tests indicate that thermoset cable trays do not
support significant flame spread and the cable tray fire typically
does not sustain itself after the ignition source fire is out. Based
on this, the significance of this suggestion is further diminished.

Possible Resolution: Suggest providing a discussion that
indicates that guidance was provided to the walkdown team to
collect the additional data. Additionally, the model could easily
calculate the "extension" of the horizontal ZOI (35 degree) due to
horizontal flame spread on the cable trays such that the
additional data collected by the walkdown teams can be captured
into the Fire PRA.

Additionally, because a cable tray burnout model is employed, a
discussion for why flame propagation is not considered would be
valuable.

Revised FC07823 to note that in cable tray stacks, the 350
angle of fire spread that occurs as the fire propagates upward
through the stack is considered by the fire growth model for
calculating HGL temperatures, but it is not considered
explicitly for the identification of targets. This approach does
create the potential for targets to be excluded from the CCDP
and CLERP calculations if the 350 effect causes the fire to
propagate outside the postulated ZOI and damage targets not
already failed by the postulated ZOI. This approach has a
negligible impact on the overall conclusions of the FPRA and
is assessed as a source of uncertainty in FC07826.

Also revised FC07826 to discuss the impact of this approach
as a source of uncertainty. Specifically, this approach has a
negligible impact on the overall conclusions of the FPRA for
several reasons. First, the base heat release rates used to
develop the applied ZOls are known to be conservative.
Second, targets failed by the 350 effect are often routed
through the existing ZOI and are already assumed failed.
Third, no credit has been taken for cable tray covers and solid
bottoms to minimize fire spread within each stack. Finally,
over 50% of FCS fire risk is attributed to switchgear room fires
where the entire train is failed. Adding targets within the 350
ZOI is not expected to worsen the calculated fire risk
associated with switchgear room scenarios. Similarly, about
20% of FCS fire risk is attributed to the Main Control Room,
which does not contain cable trays and is therefore insensitive
to assumptions regarding fire propagation within cable tray
stacks.

Also added Assumption 10 to state that the cable tray fire
growth model (Section 4.3.3.3) assumes that the burning
region of cable trays will be confined within the ZOI of the
ignition source. That is, it is assumed that the cable tray fire
will not propagate beyond the ignition source ZOI. This is a
reasonable approach given FCS' use of thermosetting IEEE
383 cable, which by design generally does not propagate
without a pilot fire.
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FSS-A4-01 Finding Discussion: During a walkdown by the peer review team, four Performed a sampling study to assess the accuracy of
ignition sources were identified in the A SWGR room (FC36A) for source-target mapping in the FPRA. This study sampled all
random sampling. During this review, the following issue was risk-relevant cables associated with 50 of the most risk-
identified: significant components, as determined by their Risk

Achievement Worth (RAW). Of the 4,973 source-target data-
1) Ignition Source FC36A-IS13 has four cable trays located points sampled, 153 discrepancies (roughly 3%) were noted,
above the ignition source that are within the ignition source ZOI and these discrepancies were corrected in the FPRA source
and fire scenario development. This was correctly identified in target dataset. This study, focused on the most risk
both the FCS initial walkdowns and data verification walkdowns. significant components, provided OPPD confidence that the
When checking the target data for the ignition source in the FSS source-target data is adequate for the purposes of the FPRA
database (used for the final quantification), the highly risk and its application to NFPA 805, which are to identify and
significant cable trays were not included as targets. understand the dominant fire risk contributors and to assess

the risk significance of VFDRs. No further sampling or
Basis for Significance: For this ignition source, the cable tray validation is required. Refer to OPPD Design Input
target's omission from the target set has artificially reduced the Transmittal NFPA805-WEST-1 1-001 for documentation of the
risk significance for the fire scenario, sampling study.

Possible Resolution: A random sampling of ignition sources
should be conducted to ensure that this is not a recurring issue in
the Fire PRA. The results of this sampling may indicate the need
for a more rigorous assessment of the extent of this adverse
condition.
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FSS-B2-01 Finding Discussion: FDS was used to determine when abandonment Added Table 4.6-1, which summarizes the primary FDS input
occurred in the MCR based on critical temperature and visibility parameters, to FC07824. Also re-ran the FDS calculations
criteria. Several aspects of the analysis could benefit from further using a revised soot yield of 0.06 per NUREG-1805, as
documentation such as: 1) A grid sensitivity analysis for each of opposed to the default FDS value of 0.01.
the fire sizes modeled, 2) Justification of the inputs in the analysis
such as the soot yield. Further, the assumption that the
ventilation being OFF is conservative is not necessarily
conservative. It may be possibly that stirring of the hot upper
smoke layer could result in the smoke being brought down to the
operator level thus reducing visibility levels prior to when such an
occurrence would occur with the ventilation system being on.

Suggest that the inputs and assumptions portion of the analysis
be expanded to justify the critical inputs used in the model.

Basis for Significance: Variables such as the soot yield for the
fire scenarios (reaction parameter in FDS) should clearly be
documented and justified. This parameter is of particular
importance in an analysis being largely driven by visibility.
Additionally, plume smoke production and density is sensitive to
grid density.

Possible Resolution: Provide a discussion of the significant
variables used in the analysis (FDS). Determine an appropriate
soot yield and incorporate into the analysis. Add grid sensitivity
analysis.

Additionally, expanding the assumptions/input section of the
analysis (with justification for critical input parameters) would be
satisfactory.

FSS-C3-01 Best Practice. Discussion: A cable tray burnout model was employed that is N/A. Best practice.
considered a best practice for use in cable tray propagation fire
scenario development.

Basis for Significance: Cable tray burnout is a real physical
phenomenon that should be considered in the fire scenario
development. Assuming cable tray propagation without burnout
has the effect of artificially inflating a fire scenario over time which
could cause HGL challenges in compartments that would
normally not have this problem.
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FSS-C6-01 Suggestion Discussion: The current analysis assumes instant failure Added discussion to the FC07823 IAS compressor oil fire
(ignition/damage) of targets when they reach their critical temp. or evaluation to cite the damage lag time associated with cable
radiant heat flux. A less conservative, but more realistic model, thermal response as providing further assurance that the
would incorporate the heat capacity of the targets and attempt to seven gallon oil fire scenario will not damage overhead cable
credit (or consider) the lag times presented in NUREG-6850 trays of concern. Note that the lag time is not quantitatively
Table's H-5 through H-8. credited for the IAS compressor oil scenario because the fire

model predicts that no cable damage will occur; however the
Basis for Significance: Consideration of thermal lag time for lag time concept is discussed in the context of providing
targets is a refinement that may prove beneficial for some areas further assurance that no damage will occur.
that are risk significant (i.e. the cable trays located above the IA
compressors). As the FPRA is continually refined, incorporation of damage

lag time will be retained as an option for scenario refinement
Possible Resolution: Factor in the lag times appropriately where when it appreciably improves model realism.
needed. Caution should be used for this application. For
example, the lag times cannot simply be added to the point at
which targets reach some steady state temp.

FSS-D2-01 Finding Discussion: The Fire Dynamics Simulator - Version 5 (FDS), OPPD performed a Verification and Validation (V&V) of FDS
which is a computational fluid dynamics fire simulator, is used to Version 5.5.2, which is the version used by the FCS FPRA.
calculate time to main control room abandonment for various fire The V&V is documented in FC07824.
scenarios in FC07824 - Main Control Room Analysis.
Additionally, FDS is used to develop the fire scenario for the IA
compressor in Fire Compartment 32. FDS is an appropriate tool
for this application. Version 4 of FDS was V&V's in NUREG-
1824. Because the analyses using FDS at FCS used version 5 of
the software, a V&V study needs to be conducted.

Basis for Significance: There is a minimal delta between FDS5
and FDS4 for the application of the model in the Fire PRA (i.e.
MCR abandonment and IA Compressor fire analysis); however, it
is important that a V&V study be performed for FDS5 for the
model results to be used with confidence.

Possible Resolution: Complete a V&V analysis for the use of
FDS Version 5. OPPD has indicated that this is an action item
that is in the schedule for completion.
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FSS-D2-02 Finding Discussion: The HGL calculation uses the MQH method as the
sole method for HGL determination. The FDT's present two
methods (MQH and Beyler) for HGL determination when forced
ventilation is not considered. Experience has shown that the two
methods can produce varying results and as such, in some
scenarios, the more conservative method should be used when
there is ambiguity as to which method is more appropriate.

Additionally, for further refinement, the HGL analysis would
benefit from using the actual ceiling height for the fire
compartments as opposed to generically assuming that the
ceiling height is 3 meters globally.

Basis for Significance: Significant deltas between the MQH
method and the Beyler method for HGL determination are
possible.

Possible Resolution: Include a discussion that justifies the use
of only the MQH method for HGL determination. Additionally,
include a discussion that speaks to why the 6.85 coefficient in the
MQH method is appropriate for application at FCS (see NUREG-
1824 that speaks to the limitation of the MQH method).

Revised FC07823 to include the below discussion, providing a
stronger technical basis for use of the MQH method.

There are several methods available for calculating HGL
temperature. The MQH method is employed by the FCS
FPRA and applies to naturally ventilated compartment fires, it
is widely implemented, and it is based on over 100 fire
experiments including a range of compartment geometries
and ventilation characteristics (Reference NUREG-1824,
Enclosure Fire Dynamics 2000 ed. by Karlsson and Quintiere,
NUREG-1805, and SFPE Handbook of Fire Protection
Engineering 4th Edition). Note that the 6.85 coefficient is
judged to be appropriate for the FCS FPRA application since
it is based on a broad spectrum of fire experiments as well as
nominal values for gravity, specific heat of air, density of air,
and ambient air temperature.

While, most compartments at FCS contain some form of
forced ventilation, the correlations that predict HGL
temperature for compartments with forced ventilation (i.e.,
Foote / Pagni / Alvares and the Beyler / Deal correlations in
SFPE Handbook of Fire Protection Engineering 4th Edition)
are conservatively not implemented for the FCS FPRA since
the forced ventilation has the effect of reducing the HGL
temperature. The forced ventilation HGL equations could
later be implemented if the FPRA quantifications determine
the MQH method to be too conservative.

NUREG-1805 also offers the method of Beyler for naturally
ventilated compartments; however, this method is applicable
to closed compartments (i.e., no ventilation or well-sealed).
The FCS FPRA does not implement the method of Beyler
because FCS fire compartments all generally have some form
of ventilation (e.g., forced ventilation, natural ventilation
openings, an open door later in the scenario when the fire
brigade arrives, etc.).

While the FCS FPRA currently uses a conservative ceiling
height of 3 meters for all compartments, actual compartment
heights could later be implemented if the quantifications
determine the assumption too conservative.
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FSS-D4-01 Suggestion Discussion: The Instrument Air Compressor Oil Fire Scenario Revised the FPRA model to split the large IAS compressor oil
development using FDS to assess the damage of cable trays fire frequency into two scenarios. In the 'a' scenario, 90% of
located above the IA compressors assumes that the lube oil from the large oil fire frequency is assumed to not damage
the system will fill the lube oil collection system and burn at that overhead trays, consistent with the FDS prediction in
location. The IA compressors use a pressurized lube oil system Attachment 14 to FC07823. In the 'b' scenario, 10% of the
and a discussion should be provided for why an atomized oil fire large oil fire frequency is assumed to generate a failure
issuing from a break in a pressurized component is not temperature (3300C) at the overhead cable trays, and those
considered. trays will therefore be assumed failed if their automatic deluge

system also fails.
Basis for Significance: A pressurized oil fire scenario (similar to
a jet fire issuing from a high pressure line break) may be capable The above approach accounts for the possibility, albeit
of impacting the cable trays of concern, remote, of an oil fire that cannot be confined by the oil

collection system, such as the atomized spray fire postulated
Possible Resolution: Add a discussion to disposition a in this F&O. This is considered a conservative treatment
pressurized oil fire scenario. since there is no evidence of atomized spray fires occurring

on pumps or air compressors in NUREG/CR-6850 or the
EPRI Fire Events Database.

Revised FC07823 Attachments 5 and 14 and FC07826 do
document the above approach.
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FSS-D8-01 Finding Discussion: The halon system for the switchgear rooms is one Revised FC07823 to add Assumption #11 regarding
of the most important Fire PRA systems. In the switchgear, it is switchgear room halon system reliability, availability, and
assumed that the fire only damages the source and is put out effectiveness. Specifically, in the switchgear rooms (FC36A
before damaging other targets. No analysis was found to support and FC36B), the halon systems are assumed capable of
this assumption. limiting fire damage to each ignition source itself. For

example, if a fire occurs on bus WA1, it is assumed that that
Additionally, because of the importance of the Halon system for discharge of the halon system will prevent damage to
risk reduction in the Fire PRA, it is suggested that the system's overhead cable trays. This is a reasonable assumption since
actual operational history and reliability at FCS be compared with the system is actuated by smoke detectors, and some period
the generic estimates of total system unavailability, of smoking is expected prior significant heat release for the

non-energetic electrical cabinet fire events. This approach
Basis for Significance: The switchgear room is one of the most has to be made as an assumption since the current
important fire PRA areas. Analysis of this area will affect the NUREG/CR-6850 guidance does not quantify the expected
baseline fire results. incipient, smoking stage of electrical cabinet fire events. The

generic estimate of halon system unreliability of 0.05 per
Possible Resolution: Perform an evaluation, taking into account NUREG/CR-6850 is used without modification for
the timing of a fire development along with the timing of detection unavailability since a continuous fire watch and backup
and suppression to demonstrate that a fire can be suppressed suppression are implemented per SO-G-103 when the halon
before damaging other targets. system is inoperable, and these compensatory measures

have a similar effectiveness as the halon system. Note that
the halon system is not credited for mitigation of the energetic
HEAF or bus duct events.
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FSS-El-01 Suggestion Discussion: Fire Selection Scenario document FC07823 Revised FC07823 to also include reference to NUREG-1805
references need to include NUREG-1805 and final version of for information on fire modeling equations implemented by the
NUREG/ CR-6850 FAQ 08-050 (dated 09/14/2009). NUREG- calculation note.
1805 is the source of equations 8 & 9 as well as those in Table 4-
5 and could be used as an NRC approved source for data in FAQ 08-50 has not been issued final. EPRI 1019259 "Fire
Table 4-12. FC07823 currently uses a draft version of FAQ 08- Probabilistic risk Assessment Methods Enhancements,
050 dated May 30, 2008. Specific attention needs to be given to Supplement 1 to NUREG/CR-6850 and EPRI 1011989",
update: 1) Figure 4-1 land Table 4-4 to reflect combination of includes the more recent revision to FAQ 08-50; however, this
branch points MF and FB into MS (manual suppression) and 2) EPRI document was issued as an "interim report." The FCS
Table 4-5 to reflect updated fire ignition frequency values. FPRA used the version of FAQ 08-50 available at the time of

the project.
Basis for Significance: Fire Selection Scenario document
FC07823 currently uses an off-the-shelf reference (Enclosure
Fire Dynamics 2000 ed. by Karlsson and Quintiere) that was not
available for review as well as a draft FAQ for manual
suppression modeling methodology and fire ignition frequency
values. The equations used in FC07823 do not change, manual
suppression is not modeled and the fire ignition frequency values
do not change significantly so this issue is categorized as a
suggestion.

Possible Resolution: Incorporate NUREG-1805 as a reference
and source for FC07823 equations 8 & 9 and Table 4-12 and
incorporate the final version of NUREG/CR-6850 FAQ 08-050
dated 09/14/2009 into FC07823.
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FSS-E3-01 Finding Discussion: NUREG/CR-6850 Appendix V paragraph V.1.11.1 Revised FC07826 to discuss uncertainty associated with
requires uncertainty analysis for heat release rate and thermophysical properties assumed in the fire modeling
thermophysical target properties. Although the most significant analyses. Examples include damage temperatures, heats of
property, heat release rate, uncertainty is characterized in combustion, densities, specific heats, and conductive heat
FC07823, FC07826 and related documents, uncertainty for target transfer coefficients. These properties are generally well-
thermophysical properties is not discussed in any available established and provided as point values in the fire protection
document. literature. When a range of values is presented for a certain

parameter, the average is used for the FPRA.
Basis for Significance: The requirement from NUREG/CR-6850 Thermophysical property uncertainty is not expected to
Appendix V to address uncertainty for target thermophysical significantly affect the FPRA results and insights, which
properties is not satisfied. include much larger uncertainties associated with the

frequency and extent of fire damage expected for each
Possible Resolution: Since target thermophysical properties are scenario.
largely taken from bounding values in NUREG/CR-6850, the
uncertainty analysis can be derived from the NUREG and added
to either FC07823 or FC07826. If addressed qualitatively, then
supporting requirement FSS-E3 will further be met at the Cat I
level.

FSS-E4-01 Finding Discussion: FC07826 Section 5.4.1.3 states that "the FCS Fire Revised FC07826 to discuss the use of assumed cable
PRA does not implement assumed cable routing." and therefore routing and the uncertainty it can introduce. For example, if
no uncertainty analysis for assumed cable was required or cable selection has not been performed on the main
performed. Contrary to that statement, EA10-037, Attachment 5 feedwater system, in some cases, it might be assumed that
shows numerous instances of assumed cable routing. An relevant cables do not exist in particular fire compartments
interview with contract personnel supporting cable routing efforts (e.g., containment) based on engineering judgment. While
for FCS indicated that approximately 300 cables had "assumed" the FCS FPRA does not implement assumed cable routing in
routing. this gross manner, the cable routing process documented in

EA10-037, Attachment 5 does make some limited
Basis for Significance: Uncertainty analysis for assumed cable assumptions. These assumptions are generally made when a
routing was not performed contrary to the requirements of SR cable exiting a raceway and traversing to an end device
FSS-E4. located within the same fire area is not shown on the cable

and raceway layout drawings. In these cases it is often ,
Possible Resolution: FC07826 Section 5.4.1.3 should be assumed that the cable remains within the same fire area,
corrected and the associated uncertainty analysis performed and provided there is no evidence suggesting otherwise. This is a
documented. good assumption that does not introduce significant

uncertainty into the FPRA failure mapping data.
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FSS-F2-01 Suggestion Discussion: Even though a walkdown was performed and Revised FC07823 to discuss structural steel response at
identified high-hazard fire sources in the Turbine and Intake elevated temperatures. Page 19-71 of the Fire Protection
Structure buildings which also have unprotected exposed Handbook, 20th edition identifies the following structural steel
structural steel, no analysis to establish and justify a criteria for characteristics at elevated temperatures:
structural collapse was included in Section 4.3.7.9 or Attachment
9 of FC07823 (Fire Scenario Selection). Instead all Fire PRA 316'C - Steel loses significant stiffness. Note this
cables and components were assumed to fail in the Turbine and temperature is similar to the failure temperature assumed for
Intake Structure buildings. thermoset cable, 330'C.

Basis for Significance: If the likelihood of structural collapse is 538°C - Steel loses significant strength.
real, this needs to be clearly documented in the Fire PRA.

600°C - Coefficient of thermal expansion reaches 0.008
Possible Resolution: An analysis of the Hot Gas Layer inches expansion per inch of steel element length. Thermal
temperatures to show that the structural steel will not fail would expansion leads to deformation and loss of structural
be adequate to achieve Category Il/111. Various resources exist in strength.
the public literature dealing with the failure of exposed structural
steel in a fire, including Chapter 4-9 of the Society of Fire While it is possible to perform fire modeling to determine the
Protection Engineers Handbook of Fire Protection Engineering steel temperature rise during the large turbine lube oil and
(SFPE Handbook) and Section 12-4 of the National Fire large circulating water pump lube oil fire scenario, it is not
Protection Association Fire Protection Handbook. inconceivable for these scenarios to generate upper layer

temperatures greater than 316'C. For this reason, the FPRA
qualitatively and conservatively assumes that the catastrophic
turbine and circulating water pump lube oil fires can cause
structural collapse. Since FPRA quantification indicated this
assumption to be acceptable (i.e., it did not produce
excessively conservative results), a more quantitative
modeling of the fire hazard and structural steel response is
not required.
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FSS-F3-01 Suggestion Discussion: An analysis should be performed to show that the Revised FC07823 to discuss structural steel response at
Intake Structure building is not expected to collapse. This is elevated temperatures. Page 19-71 of the Fire Protection
important because this building contains the Fire Pumps (both Handbook, 20th edition identifies the following structural steel
electric and diesel) and has no separation, horizontally or characteristics at elevated temperatures:
between levels. This is a defense-in-depth documentation issue.

316'C - Steel loses significant stiffness. Note this
Basis for Significance: Long term understanding of the temperature is similar to the failure temperature assumed for
significance of plant equipment in the Intake Building. thermoset cable, 330'C.

Possible Resolution: Perform fire consequence analysis for an 5380C - Steel loses significant strength.
oil fire from any of the pumps in the lower levels of the Intake
Building. Include appropriate effects from the ventilation 6000C - Coefficient of thermal expansion reaches 0.008
openings in the roof, and open windows. inches expansion per inch of steel element length. Thermal

expansion leads to deformation and loss of structural
strength.

While it is possible to perform fire modeling to determine the
steel temperature rise during the large circulating water pump
lube oil fire scenario, it is not inconceivable for these
scenarios to generate upper layer temperatures greater than
3160C. For this reason, the FPRA qualitatively and
conservatively assumes that the catastrophic circulating water
pump lube oil fires can cause structural collapse. If FPRA
quantification indicates this assumption is too conservative, a
more quantitative modeling of the fire hazard and structural
steel response can be performed.

Page V-35



Omaha Public Power District FCS NFPA 805 Transition Report

Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary

F&O Significance (per Peer Review Report) Plant Response

FSS-G6-01 Finding Discussion: FC07823 Attachment 8 calculates the CDF for the Revised FC07823 and the Attachment 8 Multi-Compartment
various adjacent compartment combinations in the multi- Analysis Spreadsheet to use the summation of BFPs (i.e.,
compartment analysis. One of the factors in the CDF calculation 7.4E-03 + 2.7E-03 + 1.2E-03 = 1.13E-2) for all multi-
for each compartment combination analyzed is the barrier failure compartment scenarios. This summation is used because
probability (BFP). Per FC07823, this value is taken from the most compartment boundaries at FCS each contain several
generic BFPs found in NUREG/CR-6850 Table 11-3 (reproduced types of fire barrier elements (e.g., doors, dampers,
in Table 4-8 of the calc note). For multi-compartment barriers with penetration seals, etc.).
more than one kind of penetration, Attachment 8 uses the highest
BFP for the penetration types involved. This value should be the
sum of the BFPs for the penetration types found in a given
barrier. The BFPs as found in Attachment 8 and resulting CDFs
are non-conservative as a result.

Basis for Significance: The multi-compartment BFPs used in
FC07823 Attachment 8 are lower than they should be meaning
that the calculated CDFs are lower and therefore non-
conservative.

Possible Resolution: Correct the BFPs used in the multi-
compartment analysis calculations found in FC07823 Attachment
8 and recalculate the resulting CDFs.
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FSS-H1-01 Finding Discussion: Calculation FC07822 (ZOI Calc) provides test data Reviewed ignition source photographs and performed
that demonstrates that location effects such as wall/corner effects walkdowns to provide further assurance that location factor
do not become significant for locations greater than about 6 effects are expected to be negligible for each ignition source.
inches from the wall. The Fire Scenario Selection calculation - This is documented in the Attachment 11 data verification
FC07823, makes a blanket statement that most ignition sources walkdown documentation.
(or locations for flame extension) are typically greater than 6
inches from the wall/corner and therefore the location factor is not In most cases, the distance from the expected flaming region
included in the analysis. There should be some form of survey to the wall was greater than six inches. Four electrical
documented that validates that wall/corner effects can be cabinets that were mostly well sealed had small openings less
excluded from the analysis based on the spatial orientation of the than six inches. In these cases, the ZOI is bounded by the
ignition sources (both fixed, transient, and oil). non-location factor ZOI. The non-location factor horizontal

ZOI is four feet, ceiling jet ZOI is two feet, and plume ZOI is
Basis for Significance: Although it is generally accepted that seven feet. The wall location factor ZOI has a horizontal ZOI
wall/corner effects are likely to be minimal, a general disposition of four feet, ceiling jet ZOI of four feet, and plume ZOI of ten
(such as saying that wall/corner effects are globally discounted) feet. Since source-target data was collected from floor. to
of this effect should be validated with some form of a plant survey ceiling the non-location factor ZOI bounds the wall location
/ walkdown effort. factor ZOI for these specific cabinets.

Possible Resolution: Perform a walkdown to definitively confirm
that there is no ignition source (or fire scenario) within 6 inches of
a wall such that there are no substantial wall/corner effects that
can impact the ZOI or make a statement that this was done to
validate the conclusion.
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FSS-H8-01 Suggestion Discussion: Multi-compartment analysis documentation in Revised FC07823 and the Attachment 8 Multi-Compartment
FC07823 had the following suggested areas for improvement:

1) For multi-compartment scenarios involving a qualitatively
screened compartment, Attachment 8 should have rows for these
compartment combinations grayed out with calculations deleted
since they are not applicable,

2) justification in the calc note must be provided for the
Attachment 8 manual non-suppression probability value of 0.11
for all compartment combinations shown,

3) the automatic non-suppression probability for the FC47 to
FC46 scenario should be 0.05 vice 0.02 in view of the deluge
system credited in FC 46 (see FC07823 Table 4-7)

Basis for Significance: FC07823 documentation of multi-
compartment analysis improvements to aid the reviewer in
understanding the methodology used. No changes in analysis
methodology are involved.

Possible Resolution:
1) Multi-compartment analysis documentation in FC07823
Attachment 8 for multi-compartment scenarios involving a
qualitatively screened compartment (no initiators, no PRA
components, no plant forced shutdown/trip) should have rows for
these compartment combinations grayed out with calculations
deleted since they are not applicable.

2) Justification in FC07823 must be provided for the Attachment 8
manual non-suppression probability value of 0.11 for all
compartment combinations shown.

3) Correct the FC07823 Attachment 8 FC47 to FC46 scenario
auto non-suppression probability per Table 4-7.

Analysis Spreadsheet to incorporate all three suggestions.

1) Screened out (deleted from spreadsheet) all scenarios
involving potential to propagate into a qualitatively screened
compartment per FC07826. Added explanatory text in
spreadsheet and the body of the calculation note.

2) Revised FC07823 to explain that manual suppression is
credited by assuming the originating fire would have to grow
unsuppressed for 30 minutes before it could spread into an
adjacent compartment. The manual non-suppression
probability is therefore calculated as e-Dt, where I] = 0.074
/min and t = 30 minutes.

3) Revised FC47 to FC46 NSP for Auto NSP (FCj) from 0.02
to 0.05.
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FSS-H10-01 Best Practice Discussion: The FCS summary walkdown/ignition source sheets N/A. Best Practice.
have been developed in a manner that should be considered a
best practice. The picture of the ignition source, relevant source
dimensions, distance to the first cable tray, number of nearby
combustible targets (i.e. cable trays), CDF contribution, and fire
scenario heat release rate are all presented on a single page in a
clear and concise manner.

Basis for Significance: The ignition source documentation
facilitates easy review of the risk relevant ignition sources / fire
scenarios in addition to providing FCS a logical source of data for
operating under a NFPA 805 program after implantation.

IGN-A1-01 Finding Discussion: Section 4.3 of FC07821 (Fire Ignition Frequencies) EPRI 1019259 includes a compilation of FAQs that are
documents the criteria used to apportion each generic frequency implemented by FC07821. Updated FC07821 to reference
to specific ignition sources at FCS. The guidance from EPRI the more recent EPRI 1019259 instead of the earlier FAQs.
1019259 (Dec 2009), which is an update to EPRI 1016735 (Fire Note also that EPRI 1019259 is currently an interim report.
PRA Methods Enhancements - Additions, Clarifications, and
Refinements to EPRI 1011989 - Interim Report) should also be
included.

Basis for Significance: RI 1016735 (Fire PRA Methods
Enhancements - Additions, Clarifications, and Refinements to
EPRI 1011989 - Interim Report) is dated December 2008,
whereas EPRI 1019259 (Supplement 1 to NUREG/CR-6850 and
EPRI 1011989) is dated December 2009 and is a more recent
update to NUREG-6850.

Possible Resolution: Incorporate EPRI 1019259 (Supplement 1
to NUREG/CR-6850, also known as EPRI 1011989) into the
FC07821 report.
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IGN-A4-01 Suggestion Discussion: The note related to Bin 26 in Table 4-2 of FC07821 Revised FC07821 to delete the following note:
(Fire Ignition Frequencies) states that no credible Ventilation Note that NUREG/CR-6850 recommends that 5% of
System related oil fire would occur at FCS because no ventilation ventilation subsystem fires be modeled as oil fires. However,
subsystem ignition sources were found to have a significant oil no ventilation subsystem ignition sources were identified to
quantity. However, the definition of "significant oil quantity" was have a significant oil quantity at FCS, and therefore 100% of
not provided. the ventilation subsystem ignition sources are modeled as

electrical (motor) fires.
Basis for Significance: Although it can be presumed that
ventilation system fans, etc. do not have oil reservoirs and use Now, any FCS ventilation subsystem containing oil has 5% of
only a few ounces of oil, this should be clarified, its frequency assigned to an oil fire event. The consequences

of each oil fire event are determined with the same
Possible Resolution: Identify in report FC07821 (Fire Ignition methodology as for other oil fires (pumps, compressors, etc.)
Frequencies) what typical quantity of oil is found in the ventilation per FC07823.
equipment, and justify that such a low quantity is not of concern.

IGN-A7-01 Suggestion Discussion: Justification of the fact that plant-wide fire frequency The FCS fire frequency results have been verified to conserve
has been conserved is not provided in FC07821 (Fire Ignition the generic frequencies, and FC07821 has been updated
Frequencies). accordingly. That is, the sum of all FCS ignition source

frequencies, for each ignition source bin, has been verified to
Basis for Significance: NUREG/CR-6850, supporting equal the total generic frequency for each associated bin.
requirement IGN-A7, Note 6 requires consistent use of methods This should be verified true for each subsequent revision to
for apportioning the FCS ignition frequency calculation.
generic frequencies to physical analysis units throughout the
plant, and verification that this has occurred.

Possible Resolution: Provide a calculation in FC07821 (Fire
Ignition Frequencies) to verify that conservation of generic fire
frequencies has been accomplished.
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IGN-A10-01 Finding Discussion: An uncertainty analysis related to ignition Revised FC07821 to include the uncertainty intervals for each
frequencies has not been performed. ignition source frequency (5th, Mean, 9 5t, and Error Factor).

Revised Section 4.3.1 to discuss how these uncertainty
Basis for Significance: Without an uncertainty evaluation of the intervals are calculated. Revised Attachments 1, 2, and 4 to
ignition frequencies, an overall uncertainty evaluation of the CDF calculate and document the uncertainty intervals for each
and LERF cannot be made. ignition source frequency.

Possible Resolution: Provide estimates of the uncertainty for all This is sufficient to meet CC-Ill of IGN-A10, which states
ignition source probabilities, and combine them on a scenario "PROVIDE a mean value of and a statistical representation of
basis and also on a Fire Area basis in order to achieve Category the uncertainty intervals for all fire ignition frequencies."
Il/111. In order to achieve Category I, provide a qualitative
uncertainty discussion related to the ignition source probabilities
for each scenario and Fire Compartment above just the generic
uncertainty distributions found in NUREG-6850.

IGN-B5-01 Finding Discussion: The assumptions and sources of uncertainty Section 4.4 of FC07821 documents the significant
associated with the ignition frequency analysis have not been assumptions associated with the ignition frequency
documented. FC07821 (Fire Ignition Frequencies) does not have calculation.
this documentation, and FC07826 (Qualitative Screening,
Quantitative Screening, Quantification, and Uncertainty Analysis) Section 5.4.1.6 of FC07826 qualitatively discusses uncertainty
does not have this type of documentation. associated with the ignition frequency task. The primary

source of uncertainty is the coupling of ignition frequency to
Basis for Significance: Without documentation of an uncertainty fire size specified by NUREG/CR-6850 Revision 0, which is
analysis associated with ignition frequency the uncertainty for expected to cause overprediction of fire CDF and LERF.
CDF and LERF cannot be adequately documented.

Revised Section 5.4.1.6 of FC07826 to document that the
Possible Resolution: Provide documentation of the assumptions uncertainty intervals (5t, mean, 9 5th, and error factor) are
and sources of uncertainty associated with the ignition frequency provided in FC07821 based resolution of F&O IGN-A10-01.
analysis in the FC07821 (Fire Ignition Frequencies) report.
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HRA-A1-01 Finding Discussion: Plant procedures have not been updated to reflect The AOP-06 direction to abandon the MCR upon halon
insights from fire PRA. For example, AOP-06, Fire Emergency,
requires Control Room evacuation in event of fires causing Halon
actuation in either the Control Room control panel or in the Cable
Spreading Room. The HRA used for fire PRA does not reflect
evacuation of the Control Room for events causing Halon
actuation in these areas. During the review of FC07824, the site
created NFPA 805 Action Item 2010-136 to re-visit the procedural
abandonment upon Halon discharge. The FCS procedure AOP-
06 (Section 3.0, B, 2.0) drives operators to abandon the MCR
upon any discharge of the Halon system. This could occur for
fires that are not capable of achieving the abandonment criteria
listed above but are still capable of activating the MCR MCB
Halon system. This is currently not modeled in the FCS Fire PRA.

Basis for Significance: Plant procedures have not been
changed to reflect insights from the fire PRA such that currently
the fire PRA and currently approved plant procedures are not
consistent. Most MCR fires are rapidly detected and suppressed
by operators in addition to the fact that MCR abandonment is
highly unlikely by operators. Based on this, MCR abandonment
continues to be an unlikely event; however AOP-06 should be
revised to give operators the option to remain in the control room
upon activation of the Halon system.

Possible Resolution: The resolution for the AOP-06 specific
issue is stated in FC07824 as follows: "If it is determined that the
MCR should indeed be abandoned upon halon discharge within
the MCB, then we can / should update the FPRA. Otherwise, we
can consider an appropriate procedure revision. It is recognized
that ultimately the Fire PRA needs to reflect the AOP-06 as
written." This same resolution should be applied to all plant
operating procedures modified based on fire PRA insights so that
the fire PRA matches approved plant procedures.

AOP-06 should be revised to give operators the option to remain
in the control room upon activation of the Halon system. OPPD
has indicated that this is a known AOP revision that needs to
occur. The other option is to maintain AOP-06 as is and revise
the fire PRA to model MCR abandonment due to Halon discharge
in the MCR and CSR.

discharge, as opposed to inhabitability caused by smoke or
heat, is an OPPD commitment to the NRC. Performance of
the FPRA indicates that it is more appropriate, from a risk
perspective, to abandon the MCR only when it becomes
inhabitable. The FPRA currently models abandonment upon
inhabitability.

Revised FC07826 to document the AOP-06 abandonment
criteria as a procedure revision upon which the FPRA results
are contingent. Also revised FC07824 to include this
discussion.
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HRA-B4-01 Suggestion Discussion: In some cases, loss of instrumentation effects can The FCS FPRA will retain the option to credit alternate
be mitigated by use of alternate indications unaffected by the fire. sources of indication to support human actions as a potential
This technique for reducing over conservatism from blanket refinement to scenarios where risk-significant HFEs are set to
assignment of increased HEPs due to fire induced instrument high HEPs based on significant cue degradation.
failure is not presently used.

Basis for Significance: This is a technique for reducing over
conservatism from blanket assignment of increased HEPs due to
fire induced instrument failure.

Possible Resolution: For those HFE/FC combinations assigned
an HEP of 1.0 or other arbitrarily high value, check for availability
of alternate indications unaffected by fire and enter them into the
analysis as needed.

HRA-C1-01 Finding Discussion: FC07825 Att. 2 shows HFEs with HEPs modified Revised the FCS fire HRA process and documentation
based on loss of all instrumentation channels used as cues for a (FC07825) to increase the HEPs to 0.1 or 10 times the
fire in a given fire compartment. There are a number of HFE/fire internal events value for each HFE / Fire Compartment
compartment combinations where at least half (or more) of the combination where the fire could fail more than half of the
available instrumentation channels used as the HFE cue for instrumentation associated with the HFE.
which the associated HEP is not modified for the fire conditions.
Conditions where at least half of the channels are affected for a Now, each HFE has three possible fire-adjusted HEPs. The
given cue present a particular challenge for the operations crew 'A' value is the internal events HEP re-calculated with the
trying to determine which channel(s) is (are) correct. The HEPs stress level increased by one setting. The 'B' value is either
for these cases should be increased based on the confusion 0.1 or 10 times the internal events HEP, whichever is greater.
added by sorting out information from conflicting instrumentation The 'C' value is 1.0. This is judged to provide a reasonable
channels. spectrum of HEPs for each HFE.

Basis for Significance: The HEPs are presently underestimated
for HFE/fire compartment combinations where at least half of the
instrumentation channels used as a cue are providing fire-
induced false indications. This introduces non-conservative error
in some of the HEPs used in fire PRA modeling and
quantification.

Possible Resolution: The HEPs for HFE/fire compartment
combinations where at least half of the instrumentation channels
used as a cue are providing fire-induced false indications should
be increased to 0.1 or 10 times the non-fire HEP per guidance
from NUREG/CR-6850 Vol. 2 sections 12.5.3.3 and 12.5.3.4
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HRA-C1-02 Finding Discussion: FC07825 Att. 2 shows HFEs with HEPs not always Rechecked all HEP values with respect to instrumentation
set to 1.0 based on loss of all instrumentation channels used as availability. OPER-80 should have had its HEPs set to 1.0 for
cues for a fire in a given fire compartment. See HFE OPER-80 for FC30 and FC41 fire scenarios, and this error was corrected.
FC41. All other HEPs were correct and consistent with

instrumentation availability.
Basis for Significance: HEP may be understated (non-
conservative).

Possible Resolution: Recheck HFEs for FCS causing loss of all
instrumentation to ensure HEP set to 1.0 consistently.

Page V-44



Omaha Public Power District FCS NFPA 805 Transition Report

Table V-2: FPRA Peer Review Facts and Observations (F&Os)

Summary
F&O Significance (per Peer Review Report) Plant Response

HRA-E1-01 Suggestion Discussion: The following documentation enhancements are Revised FC07825 to implement all of the documentation
recommended for FC07825: issues identified by this F&O. Specifically:
1) Add the internal events HRA Calculator files modified for fire 1) Electronically attached the HRA Calculator file used for
as an attachment, FPRA to FC07825.

2) Aft. 2 note for HFE XSBO8DC should mention 8 hr time is 2) Revised Attachment 2 note regarding XSBO8DC to state
sufficient to extinguish the fire so the travel path issue shown in that, because this action is not implemented until batteries are
Att. 4 is eliminated, depleted, there is sufficient time for operators to extinguish the

fire and mitigate any travel path or action location impacts.
3) HFEs AHFFW54XTIE, OPER8RB and XRASREC should be
added to Att. 2 (currently omitted), 3) Added AHFFW54XTIE and XRASREC to Attachment 2.

Did not add OPER8RB to Attachment 2 because this HFE is
4) Need footnote to explain why pump status lights used as cues not applicable to fire events. Performed complete review, and
for HFEs EHFFEOP-00 and XFIREPUMP are listed as cues in no additional HFEs missing from Attachment 2 were
Att. 3, discovered.

5) HFEs EHFINVEE-8U, XCHARGER3, XMANRAS and 4) Clarified Attachments 1, 2, and 3 regarding EHFFEOP-00
XSIRWTMU1 all need to have specific annunciators/ instruments and XFIREPUMP. Specifically, verified cues (pump status
used as cues in Att. 3 shown as credited cues in Att. 1 and lights) were identified in Attachment 1. Added these cues to

Attachment 3 (note typo in F&O, "are listed" should be "are
6) HFE ZFEHFMBAT8 needs the same level of information in Att. not listed"). Clarified footnote in Attachment 2 explaining the
1 as other similar HFEs screened since fire is not an initiator, basis for why EHFFEOP-00 is not explicitly failed due to cue

mapping. Also deleted discussion of XFIREPUMP from the
Basis for Significance: Documentation enhancements for Attachment 2 footnote since the fire pumps are "always failed"
FC07825. during FPRA quantification.

Possible Resolution: Make the six changes to FC07825 5) Revised Attachments 1 and 3 to ensure consistency
covered in the "Discussion" section above, between cue nomenclature / descriptions.

6) Revised Attachment 1 to include more complete description
and disposition of ZFEHFMBAT8.
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SF-A2-01 Suggestion Discussion: Review latest major plant changes since IPEEE and FC07823 includes documentation of a systematic review for
latest industry seismic fire interaction events, including potentially risk significant seismic-fire interactions. This
international event, to see the FC07823 conclusion remain section also includes a qualitative disposition of each potential
unaffected. issue, which consisted of either low risk argumentation or

initiating a design change to fix the vulnerability. The above
Basis for Significance: It is important to understand any review was performed as part of the FCS IPEEE.
significant impacts due to major plant changes and latest industry
information in terms of this SR requirement. In order to address this F&O, a systematic plant walkdown

was performed after the peer review searching for potential
Possible Resolution: Suggest perform a quick review to show seismic-fire vulnerabilities introduced into the plant after the
the effort. IPEEE was completed. This walkdown identified one potential

issue related to a flammable liquid cabinet in Fire
Compartment 28 not being bolted or otherwise secured to the
floor. This creates the potential for the cabinet to tip during a
seismic event and ignite a flammable liquid spill fire. OPPD
initiated CR 2010-6891 to investigate, and correct if
necessary, this issue. No other potentially risk significant
seismic-fire interactions were identified during this walkdown.

SF-A4-01 Suggestion Discussion: While the NRC is currently evaluating the possibility and
1. OPPD self assessment believes that FCS is in a low seismic impact of seismic hazard estimate increases, no new seismic
zone and the seismic fire interaction is a low frequency event, hazard curves and assessment guidance have been formally
Suggest review latest available industry seismic related standard published by the NRC. Reference USNRC Generic Issue 199
and info to confirm the self assessment conclusion, and Information Notice 2010-018.
2. Based on item 1 in this F&O, determine if any action would be
needed to explicitly address seismic fire interaction in the FCS In addition, while the NRC project is still in progress, the Fort
fire brigade training procedures. Calhoun Station is not one of the plant locations expected to

have a significant increase in seismic hazard estimates over
Basis for Significance: It is important to show the previous what has been previously evaluated. Reference 10/06/10
conclusions still stand against the latest industry information in USNRC Public Meeting presentation material on Generic
this area. Issue 199.

Possible Resolution: Perform a review of the latest industry Based on this information, there is no indication that FCS
information to show the conclusion based on previous data has should modify its existing seismic analyses or procedures at
not been affected. this time.
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FQ-Al -01 Finding Discussion: CF probabilities have been identified but not Revised FC07820 to clarify that hot short probabilities are
propagated in the quantification (except for PORV scenario). This included in the quantification of significant fire risk contributors
skews risk results, importances and insights from the FPRA. where application of the conditional probability is expected to

appreciably improve realism of the calculation. As noted by
Basis for Significance: NOT MET this F&O, conditional spurious operation probabilities were

applied to the pressurizer PORVs.
Possible Resolution: Quantify with the developed CF
probabilities.

FQ-A2-01 Suggestion Discussion: Final cutsets do not have the initiating event Added paragraph to FC07820 describing how, if desired, the
identified due to process/FRANX issues. This should be fixed - as induced initiator (%FIRE) and scenario name (e.g., "FC36A-
a suggestion - in order to facilitate review and discussion of IS2") can be appended to the cutsets by checking "Add
results. Induced Initiator to Cutsets" and "Add Scenario Name to

Cutsets" under FRANX Model Configuration. This option may
Basis for Significance: Making this change would facilitate later be useful if a single cutset file containing all fire initiators
review and discussion of results. is desired. In the meantime, for the purpose of developing the

FCS FPRA, the quantification process will generate one
Possible Resolution: Improve quant process to dump the cutset file per scenario, and the induced initiator and scenario
initiator information in cutsets (TRUES list from initiators) name will be excluded to reduce the number of events in each

cutset and facilitate their review.

FQ-A3-01 Finding Discussion: CFs not propagated; HEF dependencies not Performed fire HRA dependency analysis. Revised FC07825
considered; therefore the requirements of this SR are not met. to document the fire dependency analysis process and

results.
Basis for Significance: Results impacted by these issues. NOT
MET Revised FC07820 to clarify that hot short probabilities are

included in the quantification of significant fire risk contributors
Possible Resolution: Propagate CFs in quantification; and where application of the conditional probability is expected to
properly handle HRA dependencies. That will meet this SR. appreciably improve realism of the calculation. As noted by

this F&O, conditional spurious operation probabilities were
applied to the pressurizer PORVs.

FQ-C1-01 Finding Discussion: HRA Dependencies not considered or quantified. Performed fire HRA dependency analysis. Revised FC07825
Self Identified. to document the fire dependency analysis process and

results.
Basis for Significance:

Possible Resolution: Need to complete HRA dependencies and
their quantification per latest HRA Calculator that will be ready
soon.
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FQ-F1-01 Finding Discussion: Requirements for HLR-QU-F and HLR-LE-G in HLR-QU-F and HLR-QU-G concerns documentation of the
section 2 of the std are not met. CDF and LERF model quantification, respectively. Updated

the FCS FPRA self-assessment (CFTC-1 1-95) to describe
Basis for Significance: Documentation missing for meeting SRs how and where in the FPRA documentation Supporting
under HLR-QU-F and HLR-LE-G (Section 2) requirements QU-F1 through QU-F6 and QU-G1 through QU-

G6 are met.
Possible Resolution: Add this documentation. Note how FQ-F2
is addressed in self assessment.

UNC-Al-01 Finding Discussion: While a qualitative discussion on the sources of FC07826 documents the uncertainty analysis performed for
uncertainty and their impact and sensitivity studies on a few key the FCS FPRA. This analysis primarily consisted of
parameters are provided, no attempt was made to propagate indentifying potentially significant sources of uncertainty and
parametric uncertainty through the model to determine the impact dispositioning each through either qualitative discussion or
of this source of uncertainty on overall CDF and LERF results. sensitivity studies. In one case (instrument air compressor oil

fires), this exercise resulted in model refinement to minimize
Basis for Significance: The Standard requires that uncertainty the potentially significant impact of modeling assumptions.
be propagated through the model to determine the impact on This level of uncertainty analysis is considered appropriate,
overall CDF and LERF results. This was not done. given the current status and relative immaturity of the FPRA

methodology.
Possible Resolution: When the methodology is developed to
perform a parametric uncertainty on the Fire PRA results, perform There are several practical challenges to performing a
and document this analysis. In the interim, a more quantitative FPRA uncertainty analysis, and the PRA industry
comprehensive review of the uncertainty in a few of the most risk is currently developing detailed guidance to address these
significant fire scenarios could be performed. issues. For example, the peak heat release rate is a

significant source of uncertainty and distributions are provided
for this parameter. However, since the heat release rate
primarily affects which cable failures and basic events are
induced, there is no practical method of using Monte Carlo or
Latin Hypercube for sampling this parameter. Until the
detailed industry guidance is issued, the FCS FPRA will use
the simplified uncertainty assessment documented in
FC07826.
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UNC-A1-02 Suggestion Discussion: Results of the sensitivity studies provided in Section Updated the sensitivity studies in FC07826 to include LERF.
5.4 of calc note FC07824, Qualitative Screening, Quantitative
Screening, Quantification, and Uncertainty Analysis, are provided
only in terms of CDF change and not in terms of change in LERF.

Basis for Significance: It is unlikely that any new insights would
be gained from examining the change in LERF, but it should be
documented.

Possible Resolution: Provide the results for the sensitivity
studies in terms of change in LERF as well as change in CDF.

MU-Al-01 Suggestion Discussion: Suggest include more explicit requirement on Submitted a FCS procedure change request, which revises
monitoring initiating event frequency related changes in PED-SEI-37 to address F&O.
Attachment 2 of PED-SEI-37, "Probabilistic Risk Assessment
Configuration Control." Currently Attachment 2 has some but
needs more and more emphasize on this. Initiating event is more
referenced under step 7.1.1 of PED-SEI-37. Attachment 2 should
also be more specific on this. Also this F&O applies to include
more explicit requirement on PRA technology monitoring in
Attachment 2 of PED-SEI-37.

Basis for Significance: Called out by MU-A1 on initiating event
frequency.

Possible Resolution: Suggest include more explicit requirement
on monitoring initiating event frequency and PRA technology
related changes in Attachment 2 of PED-SEI-37, "Probabilistic
Risk Assessment Configuration Control."

MU-Al -02 Best Practice Discussion: The CCF database effort and process has shown to N/A. Best Practice.
be one of the best processes in terms of configuration control.

Basis for Significance: Comprehensive and consistent update
process is critical to configuration control.
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MU-B3-01 Suggestion Discussion: the FCS MU related governing procedure(s) such Submitted a FCS procedure change request, which revises
as PED-SEI-37 should specify explicitly the requirement of PED-SEI-37 to address F&O.
following the requirements of the Combined PRA standard for
maintenance and updated activities.

Basis for Significance: The MU related governing procedures
need to reflect updated documents and references.

Possible Resolution: Revise the procedures to reflect updated
documents.

MU-C1-01 Suggestion Discussion: The combined configuration control related Submitted a FCS procedure change request, which revises
procedures and database does consider the cumulate impact of PED-SEI-37 to address F&O.
pending changes in the performance of risk applications.
However, suggest more explicitly emphasize the cumulate aspect
in the main controlling procedure.

Basis for Significance: The explicit emphasize in the controlling
procedures is important.

Possible Resolution: Suggest update the main controlling
procedure.

MU-E1-01 Suggestion Discussion: This suggestion F&O is to provide a road map in the Submitted a FCS procedure change request, which revises
main configuration procedure to connect all the relevant PED-SEI-37 to address F&O.
procedures and the items specified in the standard.

Basis for Significance: Clear connection among relevant
procedures are important to better configuration control

Possible Resolution: Suggest establish a roadmap in the main
configuration control procedure.
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The FPRA meets at least Capability Category II for most, but not all, SRs. The following
table identifies all FPRA assessed either as "Not Met" or "CC-I" and a disposition with
respect to the FCS FPRA and NFPA 805 transition.

Table V3: SRs Assessed at "Not Met" or "CC-I" by Peer Review Team

SR Capability Related F&Os FCS DispositionCategory

PP-B3 CC-I PP-B2-01 (S) OPPD has resolved this F&O and now meets
this SR at CC-11/111.

PP-B5 CC-I PP-B5-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-Il/Ill.

PP-C2 Not Met PP-C2-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/II/Ill.

ES-A4 Not Met ES-A4-01 (F) OPPD has resolved this F&O now meets this
SR at CC-Ill.

PRM-B3 Not Met PRM-B3-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/Il/Ill.

PRM-B7 Not Met PRM-B7-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-l/II/III.

PRM-B1 1 Not Met PRM-B9-01 (F), OPPD has resolved each of these F&Os and
PRM-B11-01 (F), now meets this SR at CC-I/Il/Ill.
FQ-A3-01 (F), FQ-
C1-01 (F)

FSS-D1 Not Met FSS-D2-01 (F), FSS- OPPD has resolved each of these F&Os and
H1-01 (F) now meets this SR at CC-I/Il/Ill.

FSS-D7 CC-I FSS-D8-01 (F) While the specific issue identified by this F&O
has been resolved, OPPD still meets this SR
at the CC-I level, since generic estimates of
fire detection and suppression system
unavailability were implemented, without
review of plant-specific operating experience,
per the requirements of CC-I. Use of generic
estimates is appropriate and sufficient for the
NFPA 805 application, as FCS has a
systematic fire protection surveillance and
maintenance program in place to minimize the
potential for poor (outlier) system reliability.
Furthermore, when the more risk relevant
systems (e.g., halon system in switchgear
rooms) are inoperable, a fire watch and
backup suppression are implemented and
these compensatory measures have a similar
reliability as that generically assumed for the
suppression system.

FSS-D8 Not Met FSS-D8-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/lII/Il.
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SR Capability Related F&Os FCS Disposition
Category

FSS-E3 CC-I FSS-E3-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-Il.

Note that the F&O was related to uncertainty
associated with assumed thermophysical
properties. FC07826 was revised to
qualitatively (per CC-I) discuss this
uncertainty. OPPD meets this SR at CC-Il,
since the most significant fire modeling
parameter is the heat release rate, and the
FCS FPRA implements probability
distributions (per CC-Il) for this parameter.

FSS-E4 Not Met FSS-E4-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/II/Ill.

FSS-F2 CC-I FSS-F2-01 (S) OPPD has resolved this F&O and now meets
this SR at CC-Il/Ill.

FSS-G6 Not Met FSS-G6-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-Il/Ill.

IGN-A10 Not Met IGN-A10-01 (F), OPPD has resolved these F&Os and now
IGN-B5-01 (F) meets this SR at CC-Ill.

IGN-B5 Not Met IGN-A10-01 (F), OPPD has resolved these F&Os and now
IGN-B5-01 (F) meets this SR at CC-I/II/Ill.

HRA-A4 CC-I HRA-A1-01 (F) This F&O is related to the AOP-06 entry
conditions for MCR abandonment. The FPRA
model is based on a proposed procedure
revision to modify the entry conditions, and
this is documented in FC07826. OPPD plans
to revise AOP-06 to reflect this risk insight as
part of NFPA 805 implementation. The
procedure cannot be changed within the
current license basis as the current
abandonment criteria are a result of an NRC
commitment.

OPPD contends the overall FPRA meets this
SR at CC-Il/Ill, as only those HFEs modeled
in the Internal Events PRA are modeled in the
FPRA, and those HFEs and their
implementation have had significant
Operations, Training, and PRA input over
many years throughout development and
maintenance of the Internal Events model.
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SR Capability Related F&Os FCS Disposition
Category

HRA-B3 CC-I HRA-A1-01 (F) This F&O is related to the AOP-06 entry
conditions for MCR abandonment. See above
discussion for HRA-A4.

The HFE definitions are generally performed,
and defined in the FCS HRA Calculator file, at
the specific component or train levels. OPPD
contends that this is overall consistent with
the CC-Il requirement for this SR.

HRA-C1 CC-I HRA-C1-01 (F), OPPD has resolved these F&Os and now
HRA-C1-02 (F), FQ- meets this SR at CC-Il.
Cl-01 (F), PRM-B11-
01 (F)

FQ-A3 Not Met FQ-A3-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/Il/Ill.

FQ-C1 Not Met FQ-C1-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/II/Ill.

FQ-F1 Not Met FQ-F1-01 (F) OPPD has resolved this F&O and now meets
this SR at CC-I/II/Ill.
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