
March 29, 2000

MEMORANDUM TO: Michael R. Johnson, Section Chief
Inspection Program Branch
Division of Inspection Program Management

FROM: August Spector /RA/
Inspection Program Branch
Division of Inspection Program Management

SUBJECT: REVISED REACTOR OVERSIGHT PROCESS PUBLIC
MEETING HELD ON FEBRUARY 15-16, 2000

The NRC conducted a Public meeting on the subject of Fire Protection issues related to

the Revised Reactor Oversight Process on February 15 - 16, 2000, at One White Flint North,

Rockville, Md. The meeting agenda, list of attendees and handouts are attached.

Attachments:
1. Agenda
2. Attendees
3. NEI Viewgraphs - Industry Recommendations

for Fire Protection Inspection
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6. NEI comments 2.11.00
7. SDP scenarios 2.14.00
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Revised Reactor Oversight Process

Fire Protection Meeting Agenda

February 15 - 16, 2000

Day 1 - Fire Protection Significance Determination Process

Day 2 - Fire Protection - Inspection Procedures



List of Attendees on February 15, 2000

NAME AFFILIATION

Jim Sumpter NPPD
Sheldon L. Trubatch Fire Protection Clearing House
Andy Robosky SGEG’s
Greg Gibson SoCal Ed
Cyrus Anderson SoCal Edison/SONGS
Stephen Dinsmore NRC/NRR/SPSB
Eric Jebsen ComEd
David F. Wilson Rochestery Gas & Electric
Johnny Eads CP&L
Les Bailey Southern Nuclear
David J. Conti NAESCO
Fred Emerson NEI
Rich Pinney New Jersey DEP
Tom Cleary Northeast Utilities
Steve Hardy CP&L
Roger Sims CP&L
Richard Bashall Proto-Power Corp
Brian Thomas PSEG Nuclear
David Stellfox McGraw-Hill
Tom Houghton NEI
Bob Jasinski NRC/OPA
Ron Rispoli Entergy
Tom Carlisle VEPCO
Daniel Williamson Wolf Creek
Christopher Pragman PECO Energy
Gene Beckett TXU
Leon Whitney NRC/NRR/SPLB
David Kabus Energy Northwest
Eric Weiss NRC/NRR/SPLB
Kent Sutton NPPD
Jim Lechner NPPD
Fleur de Peralta Tri-En corp
Michael Werner NSP
James Gregerson Southern California Edison
Dan Robert ComEd
William H. Ruland NRC/Region I
Larry Scholl NRC/Region I
Roy Mathew NRR
Phil Qualls NRR/SPLP
Alan Madison NRC
John Hannon NRC



List of Attendees on February 16, 2000

NAME AFFILIATION

Steve Roessler NRC/TTC
Nathan Lewis NRC/TTC
Sheldon L. Trubatch Winstan & Strawn
Jim Sumpter NPPD
Greg Gibson So Cal Edison Songs
Andy Robosky VC Summer
Johnny Eads CP&L
Les Bailey Southern Nuclear
David F. Wilson Rochestery Gas & Electric
David J. Conti NAESCO
Eric Jebsen ComEd
Larry Scholl NRC
Tom Cleary Northeast Utilities
Steve Hardy CP&L
Roger Sims CP&L
Brian Thomas PSEG Nuclear
Richard Bashall Proto-Power Corp
David Kabus Energy Northwest
Daniel J. Robert ComEd
Tom Carlisle VEPCO
Daniel Williamson Wolf Creek
Christopher Pragman PECO Energy
J. E. Lechner NPPD/CNS
Gene Beckett TXU
Eric Weiss NRC/NRR/SPLB
Leon Whitney NRC/NRR/SPLB
Cyrus Anderson SoCal Edison/SONGS
Stephen Dinsmore NRC/NRR/SPSB
Peter Koltay NRC
Alan Madison NRC
Fred Emerson NEI
John Hannon NRC
Ron Rispoli Entergy



ATTACHMENT 71111.05

NEI Comments 2-11-00

INSPECTABLE AREA: Fire Protection

CORNERSTONES: Initiating Events (10). Mitigating Systems (90)

INSPECTION BASES: Fire is generally a significant contributor to reactor plant risk.

In many cases, the risk posed by fires is comparable to or

exceeds the risk from internal events. The fire protection

program shall extend the concept of defense in depth (DID) to

fire protection in plant areas important to safety by (1)

preventing fires from starting, (2) rapidly detecting, controlling,

and extinguishing those fires that do occur, and (3) providing

protection for structures, systems, and components important

to safety so that a fire that is not promptly extinguished by fire

suppression activities will not prevent the safe shutdown of the

reactor plant. If DID is not maintained by an adequately

implemented fire protection program, overall plant risk can

increase.

This inspectable area verifies aspects of the Initiating Events

and Mitigating Systems cornerstones for which there are no

performance indicators to measure licensee performance.

LEVEL OF EFFORT: For one hour a month, the resident inspector will tour from two

to four plant areas important to reactor safety to observe

conditions related to: (1) licensee control of transient

combustibles and ignition sources; (2) the material condition,

operational status, and operational lineup of fire protection

systems, equipment and features: and (3) the fire barriers

used to prevent fire damage or fire propagation. Once a year

the resident inspector will observe a plant fire drill.

In addition, for one week every 3 years, in from three to five

selected plant areas, an inspection
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team consisting of a fire protection specialist, a reactor
systems engineer, and an electrical engineer will conduct a
risk-informed, onsite inspection of the DID elements used to
mitigate the consequences of a fire, with emphasis on the fire
protection features provided for maintaining at least one safe
shutdown success path free of fire damage.

71111.05-01 INSPECTION OBJECTIVE

The inspection objective is to assess whether the licensee has implemented a fire protection
program that adequately controls combustibles and ignition sources within the plant, provides
adequate fire detection and suppression capability, and ensures that procedures, equipment,
fire barriers, and systems exist so that the capability to safely shut down the plant is ensured.

71111.05-02 INSPECTION REQUIREMENTS

02.01 Monthly Routine Inspection. For one hour each month, the resident inspector will tour
from two to four plant areas important to safety to assess the material condition of plant fire
protection systems and features, their operational status. , and the operational lineup of fire
protection systems or equipment. The tour should concentrate on the material condition of fire
detection and suppression systems and equipment, and on passive fire protection features.
For the areas selected, as applicable to the area of concern, conduct the following lines of
inspection inquiry:

a. Control of Transient Combustibles and Ignition Sources

1. Observe if any transient combustible materials are located in the area. If
transient combustible materials are observed, verify that they are being
controlled in accordance with the licensee's administrative control procedures.

2. Observe if any welding or cutting (hot work) is being performed in the area.

Verify that hot work is being done in accordance with the licensee's

administrative control procedures...

b. Fire Detection Systems. Relocated first sentence to triennial inspection guidance. [Verify

that the fire detectors installed in the room are located near or on the ceiling.] Observe

the physical condition of the fire detection devices and note any that show physical

damage. Determine from licensee administrative systems the known operational
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status of the system, and verify that any observed conditions do not affect the operational
capability of the system.

c. Fire Suppression Systems

1. Sprinkler Fire Suppression Systems. Relocated first sentence to triennial

inspection guidance. [ Observe that sprinkler heads are located near the ceiling

and under major overhead equipment obstructions (e.g., ventilation ducts).]

Observe and verify that the water supply control valves to the system are open

and that the fire water supply and pumping capability is operable and capable of

supplying the water supply demand of the system. Observe and note any

material conditions that may affect performance of the system, such as

mechanical damage, painted sprinkler heads, or corrosion, etc.

2. Gaseous Suppression Systems: Relocated first sentence to triennial inspection

guidance. [ Observe that the gaseous suppression system (e.g. Halon or C02)

nozzles are located near the ceiling and are not obstructed or blocked by plant

equipment.] Observe and verify that the suppression agent charge pressure is

within the normal band, extinguishing agent supply valves are open, and that the

system is in the automatic mode. Observe and verify that the dampers/doors will

close automatically (or their closure is otherwise assured) upon actuation of the

gaseous system. Observe and verify that the room penetration seals are sealed

and in good condition. Observe and note any material conditions that may affect

performance of the system, such as mechanical damage, corrosion, damage to

doors or dampers, open penetrations, or nozzles blocked by plant equipment.

d. Manual Fire fighting Equipment and Capability

1. Fire Extinguishers. Relocated first sentence to triennial guidance. [Ensure that

adequate numbers and types of portable fire extinguishers are provided at

designated places in or near the area being inspected, and that access to the fire

extinguishers is unobstructed by plant equipment or other work related activities.]

Observe and verify that the general condition of fire extinguishes is satisfactory

(e.g., pressure gauge reads in the acceptable range. nozzles are clear and

unobstructed, charge test records indicate testing within the normal periodicity).

2. Hose Stations and Standpipes. Relocated first sentence to triennial inspection

guidance. [Observe and verify that a hose station can provide coverage for the

area being inspected (maximum hose length 100 feet and an electrically safe fog



nozzle)]; Observe and verify that the water supply control valves to the standpipe

system are open and that the fire water supply and pumping
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capability is operable and capable of supplying the water flow and pressure

demand. Ensure that access to the hose stations is unobstructed by plant

equipment or work-related activities. Observe and verify that the general

condition of hose stations is satisfactory (e.g., no holes in or chafing of the hose,

nozzle not mechanically damaged and not obstructed, valve hand wheels in

place).

e. Passive Fire Protection

1. Electrical Raceway Fire Barrier Systems. Observe the material condition of
electrical raceway fire barrier systems (e.g. cable tray fire wraps) and determine
if there are any cracks, gouges, or holes in the barrier material, that there are no
gaps in the material at joints or seams, and that banding, wire tie, and other
fastener pattern and spacing appears appropriate. Where the fire barrier is a
wrap or blanket-type material, observe that the material has no tears, rips, or
holes in any of the visible layered material, that there are no gaps in the material
at joint or seam locations, and that banding spacing appears appropriate. If
plant modifications have recently been conducted, establish that fire barriers
removed as interference have been restored.

2. Fire Doors. Observe the material condition of the fire door in the area being

inspected. Observe that selected fire doors close [without gapping] relocate

[without gapping]`to annual or triennial inspection guidance, and that the door

latching hardware functions securely.

3. Ventilation System Fire Dampers. Observe the condition of the accessible fire

dampers in the areas being inspected. Ensure fusible link fire dampers are not

prematurely shut or obstructed. Delete – this presents a safety hazard for the

inspector.

4. Structural Steel Fire Proofing. Observe the material condition of the structural

steel fire-proofing (fibrous or concrete encapsulation) within the areas being

inspected. Verify that this material is installed and that the structural steel is

uniformly covered. Delete – impractical to assure uniform coverage.

5. Fire Barrier Electrical Penetration Seals. Tour plant areas being inspected and

observe accessible electrical and piping penetrations. Observe whether any

seals are missing from locations in which they appear to be needed to complete

a fire barrier, and determine that seals appear to be properly installed and in

good condition. Observe that fire resistive material has been used to fill the

opening/penetration.
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f. Compensatory measures. Verify that adequate compensatory measures are put in
place by the licensee, in accordance with administrative controls, and consistent with
the plant licensing basis, for degraded or inoperable fire protection equipment,
systems or features (e.g., detection and suppression systems and equipment, passive
fire barrier features, or safe shutdown functions or capabilities). Refer to: Information
Notice 97-48 "Inadequate or Inappropriate Interim Fire Protection Compensatory
Measures," July 9. 1997; and NRC Internal Memorandum dated August 17, 1998. from
John N. Hannon to Arthur T. Howell titled "Response to Region IV Task Interface
Agreement (TIA) (96T1A008) - Evaluation of Definition of Continuous Fire Watch (TAC
No. M96550)." Delete – use of internal memoranda and Information Notices
inappropriate for inspection guidance

02.02 Annual Routine Inspection. During the annual observation of a fire brigade drill (or an

actual event) in a plant area important to safety, the resident inspector should observe that

a. Protective clothing/turnout gear is properly donned.

b. Self-contained breather apparatus (SCBA) equipment is properly worn and used.

c. Fire hose lines are capable of reaching all necessary fire hazard locations, that the

lines are laid out without flow constrictions, the hose is simulated being charged with

water, and the nozzle is pattern (flow stream) tested prior to entering the fire area of

concern.

d. The fire area of concern is entered in a controlled manner (e.g., fire brigade members

stay low to the floor and feel the door for heat prior to entry into the fire area of

concern).

e. Sufficient fire fighting equipment is brought to the scene by the fire brigade to properly

perform their firefighting duties.

f. The fire brigade leader's fire fighting directions are thorough, clear, and effective.

g. Radio communications with the plant operators and between fire brigade members are

efficient and effective.

h. Members of the fire brigade check for fire victims and propagation into other plant areas.

i. Effective smoke removal operations were simulated.



j. The fire fighting pre-plan strategies were utilized. Delete – this should be covered

during training, not during a drill.
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k. The licensee pre-planned the drill scenario was followed, and that the drill objectives
acceptance criteria were met.

02.03 Triennial Inspection. Every three years in from three to five selected plant areas an

inspection team will conduct a one-week inspection of the licensee's fire protection program

with emphasis on post-fire safe shutdown capability and the fire protection features provided for

ensuring that at least one post-fire safe shutdown success path is maintained free of fire

damage.

a. Inspection Preparation

1. Prior to the inspection information gathering trip, the regional senior reactor
analyst (SRA) will provide the team leader with a summary of plant specific fire
risk insights (e.g., fire risk ranking of the rooms/plant fire areas, conditional core
damage probabilities (CCDPs) for those rooms and areas, and transient
sequences for these rooms). After considering the focus of past fire protection
and post-fire safe shutdown inspections, the team leader will select three to five
areas important to risk for team attention.

2. The inspection team leader will manage and coordinate a two or three day

information gathering site visit accompanied by the team members. The fire

protection and post-fire safe shutdown information gathered by the team will

center on the three to five areas selected by the team leader. During the reactor

site visit all team members will receive site specific site access training and will

be processed for unescorted site access.

3. After the information gathering site visit, the team leader will use the SRA

developed fire risk insights, as well as technical input from the other team

members, to develop an inspection plan addressing (for the selected three to five

plant areas, rooms or zones) post-fire safe shutdown capability and the fire

protection features provided for maintaining one train success path of this

capability free of fire damage. changes consistent with SDP

b. Inspection Conduct. For the plant areas selected for review, conduct the following

inspection efforts:

1. Systems Required to Achieve and Maintain Post-fire Safe Shutdown

The verifications in item 1 should apply only to changes made since the previous

inspection. The inspector should not completely reverify these design bases.



Verify that the licensee’s shutdown methodology has properly identified the

components and systems necessary to achieve and
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maintain safe shutdown conditions. This requires verifying the following:

(a) The reactivity control function is capable of achieving and maintaining cold

shutdown reactivity conditions.

(b) The reactor coolant makeup function is capable of maintaining the reactor

coolant level above the top of the core for boiling water reactors (BWRs)

[this requirement applies only to alternative shutdown capability (III.L) not

to redundant shutdown capability] or within the level indication in the

pressurizer (or solid plant) for pressurized water reactors (PWRs).

(c) The reactor heat removal function is capable of achieving and maintaining

decay heat removal.

(d) The process monitoring equipment provides direct readings of the process

variables for reactivity control, coolant makeup, and decay heat removal

functions [note: source range neutron indication is not necessarily

required, and an alternative method of reactivity measurement can be

provided].

(e) The support system functions are capable of providing the process cooling,

lubrication, and other services necessary to permit extended operation of

the equipment used to accomplish safe shutdown functions.

2. Fire Protection of Safe Shutdown Capability

[This is redundant to the phrase “For the plant areas selected for review” at the

major heading “b. Inspection Conduct.” For the plant areas selected, evaluate

Evaluate the separation of systems necessary to achieve safe shutdown, and

verify that fire protection features are in place to satisfy the separation and

design requirements of Section III.G of Appendix R (or, for reactor plants

reviewed under the Standard Review Plan, license specific requirements).

Verify that the fire detectors and automatic fire suppression systems, associated

with 1-hour fire barriers and/or 20 foot areas free of intervening combustibles

required by Section III.G.2 of Appendix R (or. for reactor plants reviewed under

the Standard Review Plan, license specific requirements), have been adequately

installed. Verify that the fire detectors are installed in the room are located near

or on the ceilingare installed per the design basis. Observe that sprinkler heads



are located near the ceiling installed per the design basis and under major

overhead equipment obstructions (e.g., ventilation ducts). Observe that the

gaseous suppression system (e.g. Halon or C02) nozzles are located near the

ceilinginstalled per the design basis and are not obstructed or blocked by plant

equipment. Ensure that adequate numbers and types of portable fire

extinguishers are provided at designated places in or near the area being

inspected, and that access to the fire extinguishers is unobstructed by plant

equipment or other work related activities. Observe and verify that a hose station

can provide coverage for the area being inspected (maximum hose length 100

feet and an electrically safe fog nozzle). Review licensee evaluations which

confirm, and verify through observation in the reactor plant, that selected

installed automatic suppression systems would adequately suppress fires

associated with the hazards of each selected area meet the plant licensing basis.
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For the plant areas selected, verify that redundant trains of systems required for
hot shutdown located in the same fire area are not subject to damage from fire
suppression activities or from the rupture or inadvertent operation of fire
suppression systems. Determine each of the following plant compliance with its
licensing basis in each of the following areas::

(a) Whether aA fire in a single location could, indirectly, through the production

of smoke, heat, or hot gases, cause causing activation of potentially

damaging fire suppression for all redundant trains,

(b) Whether a A fire in a single location (or inadvertent actuation or rupture of

a fire suppression system) could, through local fire suppression activity,

indirectly cause causing damage to all redundant trains (e.g.. sprinkler-

caused flooding of other than the locally affected train), and

(c) Whether, inIn response to a fire in a single location, the utilization of

manually controlled fire suppression systems could cause causing damage

to all redundant trains.

[It is inappropriate to ask open-ended “could” questions during a risk-

informed inspection. The inevitable “yes” answer does not address

potential risk. The inspector should focus on evaluating whether the plant

meets its licensing basis in these areas.]

For the plant areas selected, verify the adequacy [how, using what criteria?] of

the design of fire area boundaries (i.e.. able to contain the fire hazards of the

area), raceway fire barriers, equipment fire barriers, and fixed fire detection and

suppression systems. Observe that selected fire doors close without gapping.

Address Evaluate licensee ability to carry out operator recovery actions (e.g.,

smoke removal, dewatering of spaces, controlled re-energization, and return to

service of equipment in fire-affected areas) for fires in each plant area.

The observation of a fire brigade drill for a simulated fire in a plant area important

to risk may be necessary to assess the effectiveness of manual fire fighting

capability. [Already covered under annual inspections.]

Verify that adequate compensatory measures are put in place by the licensee for

degraded or inoperable fire protection equipment, systems or features (e.g.,

detection and suppression systems and equipment, passive fire barrier features,



or safe shutdown functions or capabilities) [Already covered by monthly resident

inspections.]

3. Post-fire Safe Shutdown Circuit Analysis

Verify that safety-related and non-safety related cables for equipment in selected

fire areas have been identified by the licensee and analyzed to show that they

would not prevent safe
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shutdown because of hot shorts, open circuits, or shorts to ground. Inspect the
licensee's electrical systems and electrical circuit analyses with respect to the
following:

(a) Common Power Supply/Bus Concern. On a sample basis, for associated

circuits located in the fire area of concern, verify that the licensee has

addressed the potential cumulative effect of simultaneous (multiple) high

impedance faults which may adversely affect the availability of post-fire

safe shutdown power supplies.

(b) Common Enclosure Concern. On a sample basis, review electrical fault

protection from nonessential circuits routed in common enclosures (e.g.

fire wrapped electrical raceways) with required safe shutdown circuits.

(c) Spurious Signal Concern. On a sample basis review fire-induced hot
shorts, shorts to ground, and open circuits and their potential effects on
post-fire safe shutdown capability.

(d) Fuse/Breaker Coordination. On a sample basis, verify that circuit breaker

coordination and fuse protection have been analyzed and provided.

4. Alternative Shutdown Capability

Verify the adequacy of the design and implementation of the licensee's

alternative shutdown capability for selected plant areas by reviewing the

licensee's alternative shutdown methodology and determining the identified

components and systems necessary to achieve and maintain safe shutdown

conditions. Establish that these components and systems can meet the following

functional requirements:

(a) The reactivity control function is capable of achieving, monitoring, and

maintaining cold shutdown reactivity conditions.

(b) The reactor coolant makeup function is capable of maintaining the reactor

coolant level above the top of the core for BWRs, or is within the level

indication in the pressurizer (or solid plant) for PWRs.

(c) The reactor heat removal function is capable of achieving and maintaining

decay heat removal.
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(d) The process monitoring equipment provide direct readings of the process
variables for reactivity control, coolant makeup and decay heat removal
functions [note: source range neutron indication is not necessarily
required, and an alternative method of reactivity measurement can be
provided], and

(e) The support system functions are capable of providing the process cooling,

lubrication, and other services necessary to permit extended operation of

the equipment used to provide safe shutdown functions.

Verify that hot and cold shutdown from outside the control room can be achieved

and maintained with off-site power available or not available. Note that a loss of

offsite power need not be assumed unless caused by a specific fire.

Verify that the transfer of control from the control room to the alternative location

has been demonstrated to not be affected by fire-induced circuit faults (e.g. by

the provision of separate fuses and power supplies for alternative shutdown

control circuits).

5. Operational Implementation of Alternative Shutdown Capability

Verify that the training program for licensed and non-licensed personnel [which

non-licensed personnel?] has been expanded to include includes alternative or

dedicated safe shutdown capability. This is not necessary because it is

evaluated under INPO’s accredited training program.

Verify that personnel required to achieve and maintain the plant in hot shutdown

following a fire using the alternative shutdown system can be provided from

normal onsite staff, exclusive of the fire brigade.

Verify that adequate procedures for use of the alternative shutdown system exist.

Verify that the operators can reasonably be expected to perform the procedures

within applicable shutdown time requirements. Ensure that adequate

communications are available for the personnel performing alternative or

dedicated safe shutdown. Verify the implementation and human factors

adequacy of the alternative shutdown procedures by "walking through” of the

procedural steps.

Verify that the licensee conducts periodic operational tests of the alternative

shutdown transfer capability and control functions, and that these tests are



adequate to show that if called upon, the alternative shutdown capability would

be functional upon transfer.
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Verify that the licensee periodically performs operability testing of the alternative
shutdown instrumentation and transfer and control functions. In addition, verify
that if the licensee imposes the appropriate compensatory measures during
periods in which alternative shutdown capability may be declared inoperable in
accordance with plant procedures.

6. Communications

Verify through observation of licensee conducted communication tests that

portable radio communications and/or fixed emergency communications systems

are available, operable, and adequate for the performance of alternative safe

shutdown functions. Assess the ability of the communication systems to support

the operators in the conduct and coordination of their required actions (e.g.,

consider ambient noise levels, clarity of reception, reliability, coverage patterns,

and survivability).

7. Emergency Lighting

Review emergency lighting provided for alternative safe shutdown along access

routes and egress routes, and at control stations, plant parameter monitoring

locations, and manual operating stations:

(a) If emergency lights are powered from a central battery or batteries. Verify

that the distribution system contains protective devices so that a fire in the

area will not cause loss of emergency lighting in any unaffected area

needed for safe shutdown operations.

(b) Review the manufacturer's information to verify that battery power supplies

are rated with at least an 8-hour capacity, or in accordance with the plant’s

licensing basis.

(c) Determine if the operability testing and maintenance of the lighting units

follow the manufacturer's recommendations licensee procedures.

(d) Verify that sufficient illumination is provided to permit access for the

monitoring of safe shutdown indications and/or the proper operation of safe

shutdown equipment. In coordination with the licensee, observe a normal

station lighting blackout condition test in selected plant locations (e.g.,

remote shutdown panel, switchgear room, diesel generator area).



[Blackout tests involve a personnel hazard.] Determine if illumination is

adequate to perform required shutdown actions.
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(e) Verify that emergency lighting unit batteries are being properly maintained
(observe the unit's lamp or meter charge rate indication, and specific
gravity indication).

(f) Review the preventive maintenance surveillance procedure used for

periodic checks of the emergency lights and verify that the maintenance

frequencies and procedures are as specified by the manufacturer. Verify

that the lighting units are routinely tested, and the testing criteria include a

"as-found" manufacturers recommended discharge test.

8. Cold Shutdown Repairs

Verify that the licensee has dedicated repair procedures, equipment, and

materials to accomplish repairs of damaged components required for cold

shutdown, that these components can be made operable, and that cold

shutdown can be achieved within time frames specified by Appendix R to 10

CFR Part 50 (or, for reactor plants reviewed under the Standard Review Plan.

license specific requirements). Verify that the repair equipment, components,

tools, and materials (e.g., pre-cut cable connectors with prepared attachment

lugs) are available on site.

9. Reactor Coolant Pump Oil Collection Systems

If applicable, verify that the licensee has installed a reactor coolant pump oil

collection system which is designed to and does collect oil leakage and spray

from all potential reactor coolant pump oil system leakage points.

71111.05-03 INSPECTION GUIDANCE

Descriptions in this section of what is to be inspected are repetitive and should be integrated

with similar information is previous sections.

General Guidance

Resident Inspector Routine Monthly Inspection. The main focus of the resident inspector's

activities is on the material condition and operational status of fire detection and suppression

systems and equipment, and fire barriers used to prevent fire damage or fire propagation. The

two to four plant areas to be inspected will be selected on the basis of the plant-specific risk

information matrix, or the generic RIM2 document for the subject reactor plant.



Triennial Inspection

Objective. The one week, onsite, triennial inspection is primarily a risk-informed look at the

mitigation elements of fire protection defense in depth
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(DID) (i.e., detection, suppression. and confinement of fires through passive barriers, and the
fire protection features and procedures which establish the licensee's ability to achieve and
maintain post-fire safe shutdown conditions during and after a fire). The triennial inspection is
uniquely that portion of the baseline inspection program that focuses on the design of reactor
plant fire protection and post-fire safe shutdown systems, features, and procedures. The
inspection team leader will manage and coordinate the conduct of an inspection emphasizing
post-fire safe shutdown. The team will use plant-specific risk, event, and technical information
(including the results of licensee self-assessments) to confirm that at least one train of safe
shutdown equipment (capable of providing reactivity control, reactor coolant makeup, reactor
heat removal, and process monitoring and support functions) is free of fire damage.

Post-fire Safe Shutdown Capability Inspection Topics. The confirmation of reactor plant post-

fire safe shutdown capability includes (1) the identification of safe shutdown systems required to

achieve the performance goals for the reactor plant's necessary shutdown functions: (2)

identification and design adequacy of physical separation (e.g., fire barriers) and suppression

schemes used by the licensee to protect redundant cables or components (e.g., 3-hour

barriers, 1-hour barrier/detection/suppression combinations, 20 feet free of intervening

combustibles/detection/suppression combinations, exemption approved unique separation and

suppression configurations); (3) review of the rating and physical condition of fire area

boundaries to ensure their adequacy to contain the fire hazards within each fire area: (4)

analysis of potential fire damage to power, control and indication cables for required systems so

as to establish their continued ability to perform their intended functions (5) review of electrical

control transfer mechanisms for alternative safe shutdown capabilities at remote shutdown

panels and/or emergency control stations (typically for postulated main control room and cable

spreading room fires); (6) review of alternative or dedicated post-fire safe shutdown

procedures; equipment access, communications and manual actions; (7) review of licensee

circuit analyses for required and associated circuits of concern that could interfere with post-fire

safe shutdown; and (8) review of cold shutdown equipment repair procedures, tools, and

materials; (9) review of emergency lighting systems for access, egress and to conduct of safe

shutdown actions; and. as applicable (10) review of reactor coolant pump oil (leakage)

collection capability.

Inspection Approach. The inspection of its post-fire safe shutdown capability and its associated

fire protection features can be either is plant area-based or safe shutdown system-based,

depending on the structure of the licensee's analysis.

Inspection Team and Responsibilities. The team assigned to conduct the multi-disciplinary

triennial fire protection inspection will be comprised of a fire protection inspector, an electrical

inspector, and a reactor systems/mechanical systems inspector.
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1. Reactor Systems/Mechanical Systems Inspector (RSI). The reactor
systems/mechanical systems inspector (RSI) will assess the capability of reactor and
balance-of-plant systems, equipment, operating personnel, and procedures to achieve
and maintain post-fire safe shutdown and minimize the release of radioactivity to the
environment in the event of fire. [ State qualifications only. The rest should be
integrated with the previous section.] He will be knowledgeable regarding integrated
plant operations, maintenance, testing, surveillance and quality assurance, reactor
normal and off-normal operating procedures, and BWR and/or PWR nuclear and
balance-of-plant systems design.

2. Electrical Inspector (El). [ State qualifications only. The rest should be integrated with

the previous section.] The El will identify electrical separation requirements 'for

redundant train power, control, and instrumentation cables. He will verify that the

licensee has adequately demonstrated that fire-induced circuit failures (hot shorts,

shorts to ground. and open circuits) will not prevent safe shutdown operation. He will

review alternative shutdown panel electrical isolation design to establish the panels'

electrical independence from postulated fire areas. He will also review required and

associated circuits of concern for the elimination of fire-induced faults that can cause

spurious signals which could interfere with post-fire safe shutdown, and in regard to

common enclosure concerns and common power supply concerns. He will be

knowledgeable regarding reactor plant electrical and instrumentation and control (I&C)

design and will be familiar with industry ampacity derating standards

3. Fire Protection Inspector (FPI). [ State qualifications only. The rest should be

integrated with the previous section.] The FPI will work with other team members in

determining the effectiveness of the fire barriers and systems that establish the reactor

plant's post-fire safe shutdown configuration and maintain it free of fire damage. He

will determine whether suitable fire protection features (suppression, separation

distance, fire barriers, etc.) are provided for the separation of equipment and cables

required to ensure plant safety. He will be knowledgeable regarding reactor plant fire

protection systems, features and procedures.

Regulatory Requirements and Licensing Bases. The regulatory requirements and licensing

bases against which post-fire safe shutdown capability is assessed are as follows:

1. Plants licensed before January 1. 1979. Effective February 17, 1981, the NRC

amended its regulations by adding Section 50.48 and Appendix R to 10 CFR Part 50 to

require certain provisions for fire protection in nuclear power plants licensed to operate

before January 1. 1979. This action was taken to resolve certain contested generic

issues in fire protection safety evaluation reports (SERs) and to require all applicable



licensees to upgrade their plants to a level of fire protection equivalent to the technical

requirements in Sections III.G. J, L. and O of 10 CFR Part 50,
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Appendix R. Licensees were required to meet the separation requirements of Section
III.G.2, the alternative or dedicated shutdown capability requirements of Sections
III.G.3 and III.L, or to request an exemption in accordance with 10 CFR 50.48.
Alternative or dedicated safe shutdown capabilities were required to be submitted to
the Office of Nuclear Reactor Regulation (NRR) for review. NRR approvals are
documented in SERs.

2. Plants licensed after January 1, 1979: These plants are subject to requirements similar

to those in 10 CFR Part 50, Appendix R, as specified in the conditions of their facility

operating license, commitments made to the NRC, or deviations granted by the NRC.

These reactor plants licensed after January 1, 1979, are subject to 10 CFR 50.48 (a)

and (e) only.

The fire hazards analysis (FHA) ("Fire Protection Review. Fire Protection Evaluation")

document of the reactor plants licensed after January 1. 1979, may have been

reviewed under Appendix A to Branch Technical Position APCSB 9.5-1. "Guidelines for

Fire Protection for Nuclear power Plants Docketed Prior to July 1. 1976." of August 23.

1976 (in which case, the licensee conducted an Appendix R comparison and justified

final safety analysis report (FSAR) or FHA differences from the specific provisions of

Appendix R). It is possible also that licensee submittals for plants licensed after

January 1, 1979, were reviewed under the Standard Review Plant, NUREG-0800, and

Branch Technical Position (BTP) CMEB 9.5-1 (formerly BTP ASB 9.5-1). "Guidelines

for Fire Protection for Nuclear Power Plants." Rev 2 (July 1981) (in which case,

licensee submittals were reviewed according to requirements that closely paralleled the

provisions of Appendix R).

The actual fire protection requirements applicable to a given reactor plant licensed after

January 1. 1979, arise from the specific license conditions in the facility operating

license. These license conditions possibly refer to SERs and their supplements.

Section 9.5 of such an SER delineates which licensee submittals were reviewed (e.g..

a fire hazards analysis would be such a submittal). The plant configurations and

procedures described in these submittals are requirements of the license. -

Inspection Process

1. Licensee Notification Letter. The licensee should be notified of the triennial inspection
in writing at least three months in advance of the onsite week. The letter should
discuss the scope of the inspection, request an information-gathering visit to the
licensee reactor
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site/engineering offices, discuss documentation and licensee personnel availability
needs during the onsite inspection week, and request a pre-inspection conference call
to discuss administrative matters and finalize inspection activity plans and schedules.
A template for an NRC to licensee triennial fire protection baseline inspection
notification letter is provided as Attachment 2.

· Information-gathering Site Visit. The inspection team leader will manage and

coordinate a two to three day information gathering site visit accompanied by the team

members. The purposes of the information gathering site visit are to (1) gather site-

specific information important to inspection planning, (2) conduct initial discussions with

licensee representatives regarding administrative items and inspection activity plans

and schedules, and (3) have the team members receive site specific access training

and badging for unescorted site access. In advance of the information-gathering site

visit, and in order for the onsite information exchange to be as effective as possible, the

team leader should provide the licensee with a list of information and documents that

may be needed for the team to prepare for and conduct the triennial inspection, as well

as a list of any planned requests for licensee conducted evolutions (e.g., emergency

lighting tests, communication tests. fire drills, shutdown walkthroughs. etc.).

3. Information Required. The team members should gather sufficient information to
become familiar with the following:

(a) The reactor plant's design, layout, and equipment configuration.

(b) The reactor plant's current post-fire safe shutdown licensing basis through review

of 10 CFR 50.48, 10 CFR Part 50 Appendix R (if applicable). NRC safety

evaluation reports (SERs) on fire protection, the plant's operating license,

updated final safety analysis report (UFSAR), and approved exemptions or

deviations.

(c) The licensee's strategy and methodology, and derivative procedures, for

accomplishing post-fire safe shutdown conditions. Among the sources of

information are the updated final safety analysis report (UFSAR), the latest

version of the fire hazards analysis (FHA), the latest version of the post-fire safe

shutdown analysis (SSA), fire protection/post-fire safe-shutdown related 10 CFR

50.59 and Generic Letter 86-10 review documentation and modification

packages, plant drawings, emergency/abnormal operating procedures, and the

results of licensee internal audits (e.g.. self assessments and quality assurance

(QA) audits in the fire protection and post-fire safe shutdown areas).
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(d) The historical record of plant-specific fire protection issues through review of
plant-specific documents such as previous NRC inspection results, internal
audits performed by the reactor licensee (e.g.. self-assessments and quality
assurance audits), corrective action system records, event notifications
submitted in accordance with 10 CFR 50.72, and licensee event reports (LERs)
submitted in accordance with 10 CFR 50.73.

(e) The safe shutdown systems and support systems credited by the licensee’s

analysis for each fire area, room, or zone for accomplishing of the required

shutdown functions (e.g., reactivity control, reactor coolant makeup, reactor heat

removal, and process monitoring and support functions) as necessary to comply

with the safe shutdown requirements of 10 CFR 50.48(a) and plant-specific

licensing requirements. The shutdown logic for each area, room, or zone to be

inspected must be thoroughly understood by the team members.

(f) The licensee’s analytical approach for electrical circuits separation analyses, and

the licensee’s methodology for identification and resolution of associated circuits

of concern. The team’s electrical review should include addressing the

assumptions and boundary conditions used in the performance of the licensee's

analyses.

4. Significance Determination Process (SDP). The inspection team may identify a

finding or set of findings that call into question one or more elements of defense in

depth (DID) at the reactor plant. In order to make a determination of the significance

of the finding(s), it may be necessary to evaluate them within the significance

determination process in the referenced supplemental fire protection supplemental

inspection procedure (the "Fire Protection Risk Significance Screening Methodology"

of IP XXXXX). Review relevant licensee engineering analyses or evaluations before

beginning SDP reviews of potential issues. The results of such significance

evaluations can be used to help the team leader to (1) develop the in-process

information necessary to prioritize and focus further onsite inspection activities, and (2)

characterize the significance of triennial team inspection findings both during and after

the site exit meeting with the licensee.

Specific Guidance

03.01 Inspection Requirement 02.01. The resident inspector should not attempt to address all

plant areas each month. The monthly plant tour should focus on from two to four plant areas

important to risk. The resident inspector should note transient combustibles and ignition



sources (and compare these with the

Issue Date: 10/12/1999 DRAFT - 17 - 71111.05
DRAFT



limits provided in licensee administrative procedures). The resident inspector should also note
the material condition and operational status (rather than on the design) of fire detection and
suppression systems, and fire barriers used to prevent fire damage or fire propagation.

The inspector may identify a finding or set of findings which call into question one or more

elements of defense-in-depth at the reactor plant. In order to assess the degree of

degradation of the DID element(s), and make a determination of the significance of the

finding(s), it may be necessary to evaluate them within the significance determination process

of the referenced supplemental fire protection supplemental inspection procedure (the "Fire

Protection Risk Significance Screening Methodology" of IP XXXXX).

03.02 Inspection Requirement 02.O1f. Short term compensatory measures should be

adequate to compensate for the degraded function or feature until appropriate corrective action

can be taken.Integrate this with Section 02.01f.

03.03 Inspection Requirement 02.03a3. The inspection plan issued by the team leader for the

triennial inspection should consider or contain the following:

1. Recognition of the limitations imposed by the short (1 week) duration of the triennial

inspection site visit.

2. The adequacy of the time allocated for the conduct of inspection efforts to gather

information required for the application of the Fire Protection Risk Significance

Screening Methodology contained in the reference supplemental fire protection

inspection procedure (see section 03.01 above).

3. Follow-up on results of recent fire protection inspections. If it is determined that

corrective actions for specific risk-important inspection findings from such inspections

appear to be deficient or inadequate.

03.04 Inspection Requirement 02.03b2: Short term compensatory measures should be

adequate to compensate for the degraded function or feature until appropriate corrective action

can be taken.

71111.05-04 RESOURCE ESTIMATE

This procedure is estimated at 13 hours per year for routine inspection and 108 hours every 3
years for the triennial inspection

71111.05-05 REFERENCES
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IP XXXXX, "Fire Protection Supplemental Inspection" Month ##, 1999.
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ATTACHMENT 1
ROUTINE INSPECTION GUIDANCE TABLE

CORNERSTONE RISK PRIORITY EXAMPLES
INITIATING EVENTS (10) Equipment or actions that could

cause or contribute to initiation of
fires in plant areas important to
safety or near equipment required
for safe shutdown,

Transient combustibles (rags, wood,
ion exchange resin, lubricating oil, or
Anti-Cs) are not in areas where
transient combustibles are
prohibited. Transient combustible
amounts in other areas do not
exceed administrative controls.

Ignition sources (welding. grinding,
brazing, flame cutting) have a fire
watch. Planning includes
precautions and additional fire
prevention measures where these
activities are near combustibles.

MITIGATING SYSTEMS (90) Functionality of fire barriers in plant
areas important to safety,

Functionality of detection Systems in
plant areas important to safety.

Functionality of automatic
suppression systems in plant areas
important to safety.

Fire brigade manual suppression
effectiveness.

Compensatory measures for
degraded fire detection systems. ,
fire suppression features. and
barriers to fire propagation

Doors and dampers that prevent the
spread of fires to/or between plant
areas important to safety remain in
place and are functional

Electrical raceway fire barriers and
penetration seals that protect the
post-fire safe shutdown train are not
damaged.

Fire detection and alarm system is
functional for plant areas Important
to safety.

Automatic suppression system
sprinklers are functional and their
sprinkler head patterns are not
blocked by plant equipment.

Fire brigade performance indicates a
prompt response with proper fire
fighting techniques for the type of
fire encountered.

Manual fire suppression equipment
is of the proper type and has been
tested.

Degraded fire detection equipment,
suppression features and fire
propagation barriers are adequately
compensated for on reasonably
short-term bases.

END
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ATTACHMENT 2

Mr. . President
Licensee Nuclear Department

Licensee Corporation or Company

Address

SUBJECT: SELECTED NUCLEAR POWER STATION. UNITS 1 AND 2 - NOTIFICATION OF

CONDUCT OF A TRIENNIAL FIRE PROTECTION BASELINE INSPECTION

Dear Mr.

The purpose of this letter is to notify you that the U.S. Nuclear Regulatory Commission (NRC)

Region # staff will conduct a triennial fire protection baseline inspection at Selected Nuclear Power

Station, Units 1 and 2 in Month. 20##. The inspection team will be lead by First Last, a fire

protection specialist from the NRC Region # Office The team will be composed of personnel

from NRC Region #. and Contracted National Laboratory. The inspection will be conducted

in accordance with IP 71111.05, the NRC's baseline fire protection inspection procedure.

The schedule for the inspection is as follows:

• Information gathering visit - Month ##-##. 20## [Note - this date is pre-coordinated with
the licensee]

• Week of onsite inspection - Month ##. 20##.

The purposes of the information gathering visit are to obtain information and documentation
needed to support the inspection, to become familiar with the Selected Nuclear Power Station,
Units 1 and 2 fire protection programs, fire protection features, and post-fire safe shutdown
capabilities and plant layout, and, as necessary, obtain plant specific site access training and
badging for unescorted site access. A list of the types of documents the team will be interested in
reviewing, and possibly obtaining, are listed in Enclosure 1.

During the information gathering visit, the team will also discuss the following inspection support
administrative details: office space size and location; specific documents requested to be made
available to the team in their office spaces; arrangements for reactor site access (including
radiation protection training, security, safety and fitness for duty requirements); and the availability
of knowledgeable plant engineering and licensing organization personnel to serve as points of
contact during the inspection.



Issue Date: 10/12/1999 DRAFT - 21 - 71111.05
DRAFT



We request that during the onsite inspection week you ensure that copies of analyses, evaluations
or documentation regarding the implementation and maintenance of the Selected Nuclear
Generating Station, Units 1 and 2 fire protection program, including post-fire safe shutdown
capability, be readily accessible to the team for their review. Of specific interest are those
documents which establish that your fire protection program satisfies NRC regulatory requirements
and conforms to applicable NRC and industry fire protection guidance. Also, personnel should be
available at the site during the inspection who are knowledgeable regarding those plant systems
required to achieve and maintain safe shutdown conditions from inside and outside the control
room (including the electrical aspects of the relevant post-fire safe shutdown analyses), reactor
plant fire protection systems and features, and the Selected Nuclear Power Station fire protection
program and its implementation.

Your cooperation and support during this inspection will be appreciated. If you have questions
concerning this inspection, or the inspection team's information or logistical needs, please contact
First Last, the team leader, in the Region # Office at ###-###-

Sincerely,

Docket Nos.:
and 50-###

Enclosure: As stated (1)
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ENCLOSURE 1

Reactor Fire Protection Program Supporting Documentation

[NOTE: Limit requests for the items listed below to documents not already in the possession of

the NRC.]

1. The current version of the Fire Protection Program and Fire Hazards Analysis.

2. Current versions of the fire protection program implementing procedures (e.g.,
administrative controls, surveillance testing, fire brigade).

.3. Fire brigade training program and pre-fire plans.

4. Post-fire safe shutdown systems and separation analysis.

5. Post-fire alternative shutdown analysis.

6. Piping and instrumentation (flow) diagrams highlighting the components used to achieve
and maintain hot standby and cold shutdown for fires outside the control room and those
components used for those areas requiring alternative shutdown capability. [These are
time-consuming to prepare and should not change much from inspection to inspection.]

7. Plant layout and equipment drawings which identify the physical plant locations of hot
standby and cold shutdown equipment.

8. Plant layout drawings which identify plant fire area delineation, areas protected by
automatic fire suppression and detection, and the locations of fire protection equipment.

9. Plant layout drawings which identify the general location of the post-fire emergency
lighting units.



10. Associated circuit analysis performed to assure the shutdown functions and alternative
shutdown capability are not prevented by hot shorts, shorts to ground, or open circuits
(e.g., analysis of associated circuits for spurious equipment operations, common
enclosure, common bus).

11. Plant operating procedures which would be used and describe shutdown from inside the
control room with a postulated fire occurring in any plant area outside the control room,
procedures which would be used to implement alternative shutdown capability in the
event of a fire in either the control or cable spreading room.

12. Maintenance and surveillance testing procedures for alternative shutdown capability and
fire barriers, detectors, pumps and suppression systems.

13. Maintenance procedures which routinely verify fuse breaker coordination in accordance
with the post-fire safe shutdown coordination analysis.

14. A sample of significant fire protection and post-fire safe shutdown related design change
packages (including their associated 10 CFR 50.59 evaluations) and Generic Letter 86-10
evaluations.
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15. The reactor plant's IPEEE, results of any post-IPEEE reviews, and listings of actions

taken/plant modifications conducted in response to IPEEE information.

16. Temporary modification procedures.

17. Organization charts of site personnel down to the level of fire protection staff personnel.

18. If applicable, layout/arrangement drawings of potential reactor coolant/recirculation pump
lube oil system leakage points and associated lube oil collection systems.

19. The SERs and 50.59 reviews which form the licensing basis for the reactor plant's post-fire
safe shutdown configuration.

20. Procedures/instructions that control the configuration of the reactor plant's fire protection
program, features, and post-fire safe shutdown methodology and system design.

21 A list of applicable codes and standards related to the design of plant fire protection features
and evaluations of code deviations.

22. Procedures/instructions that govern the implementation of plant modifications, maintenance,
and special operations, and their impact on fire protection.

23. The three most recent fire protection QA audits and/or fire protection self-assessments.

24. Recent QA surveillances of fire protection activities.

25. Listing of open and closed fire protection condition reports (problem
reports/NCRs/EARs/problem identification and resolution reports).

26. Listing of plant fire protection licensing basis documents.

27. NFPA code versions committed to (NFPA codes of record).

28. Listing of plant deviations from code commitments.

29. Listing of Generic Letter 86-10 evaluations.
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1
Fire protection features sufficient to protect against the fire hazards in the area, zone, or room under consideration must be capable

of assuring that necessary structures, systems, and components needed for achieving and maintaining safe shutdown are fires of fire
damage (See Section III.G.2a, b, and c of Appendix R to 10 CFR Part 50); that is, the structure, system, or component under
consideration is capable of performing its intended function during and after the postulated fire, as needed.

2 2An SSD success path must be capable of maintaining the reactor coolant process variables within that predicted for a
loss of AC power, and the fission product boundary integrity must not be effected (i.e., there must be no fuel cladding damage.
rupture of any primary coolant boundary, or rupture of the containment boundary).
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NEI COMMENTS 2-14-00

APPENDIX 4

Determining Potential Risk Significance
of

Fire Protection and Post-fire Safe Shutdown Inspection Findings

1.0 Introduction

The fire protection defense-In-depth (DID) elements are

(1) Prevent fires from starting.

(2) Rapidly detect and suppress those fires that do occur

(3) Protect structures, systems, and components important to safety so that a fire that is not
promptly extinguished by fire suppression activities will not prevent the safe shutdown of
the plant.1

A fire protection program finding can generally be classified as a weakness associated with
meeting the objectives of one of the preceding DID elements. As a result, the Fire Protection
Risk Significance Screening Methodology (FPRSSM), a two-phase screening methodology,
was developed to evaluate the potential fire risk significance of any fire protection DID
weaknesses that are important to post-fire safe shutdown. If no weakness was observed in a
DID element, that element should be noted as “zero degradation.”

Phase 1 of the FPRSSM is a screening method that is used by the resident or regional
inspector to screen out fire protection findings (e.g., impairments to any fire protection feature)
that are primarily unrelated to fire protection systems and features used to protect safe
shutdown (SSD) capability. Phase I is used as an oversight process to monitor operational
conditions affecting fire protection systems and features. This monitoring process identifies
conditions that could have a potential impact on the capability to maintain one SSD success
path2 free of fire damage.

Findings that do not screen out as result of the Phase 1 screening should be subjected to the
more detailed Phase 2 analysis. The Phase 2 analysis evaluates the synergistic impact that
these findings may have on risk by treating them collectively for a fire area. Because of the
integrated approach taken by the Phase 2 analysis, this analysis is generally performed with
technical support from NRC fire protection engineers and risk analysts, to better understand the
potential fire risk significance posed by the identified DID Phase 1 findings. For those cases
where Phase 2 method determines that the inspection findings have potential risk significance,
Phase 3, which is a more refined analysis, can be performed.

2.0 Purpose
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The purpose of this two-phase screening methodology is to (1) focus resources on monitoring
the performance and effectiveness of those fire protection mitigation features that are
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(1) important to protecting post-fire safe shutdown capability; (2) establish a threshold method
(Phase 1 method is described In Section 4.0) that will assist in recognizing which fire protection
mitigation findings may have the potential to affect post-fire safe shutdown capability; and (3)
determine the potential fire risk significance of observed findings associated with fire protection
mitigation features and systems used to protect SSD capability by performing screening
assessment (Phase 2 method is described in Section 5.0) of the as-found condition(s). The
Phase 2 screening analysis portion evaluates the "as-found" conditions associated with each
fire protection mitigating element of the fire protection DID philosophy (e.g., detection,
suppression, and passive protection separating post-fire SSD functions) within each of the DID
elements. The potential fire risk significance of the as-found condition(s) is determined by
performing an integrated assessment of the fire protection mitigation findings and the potential
impact they may have on SSD capability.

The Phase 2 methodology can also be used by an NRR fire protection reviewer or a regional
inspector as an aid for determining the potential risk/safety significance of: (1) a fire protection
design condition that deviates from the intent of the facilities Iicenslng/design basis; or (2) a
Generic Letter 86-10 or 10 CFR 50.59 engineering evaluation documenting a change in a
licensee's fire protection program.

For the purpose of this guidance, weaknesses or findings will be defined as conclusions or factual
observations of those "in-plant” conditions that do not meet regulatory requirements, do not
conform to the facilities operating license fire protection condition, or are considered to have risk
implications due to an inherent fire protection/post-fire safe shutdown system design weakness.
However, a difference between compliance with a current code and a code of record will not be
considered a design weakness if the licensee complies with the code of record.

3.0 Scope

The scope of Phase l is to present a process that can help inspectors determine whether a
particular fire protection finding is important to the protection of the safe shutdown capability and
has the potential of being risk significant.

Fire protection DID findings that have been determined to imply potential risk by the Phase 1
screening method are subjected to a Phase 2 review. The scope of Phase 2 is to present a process
or regional and headquarters fire protection engineers and risk analysis to further evaluate how a
particular fire protection DlD finding or set of findings affects SSD capability. In order to evaluate
the potential risk significance, Phase 2 integrates the "as-found"' degradations or findings and
evaluates their potential affects on fire mitigation effectiveness and SSD capability. Phase 2 is
focused on the following specific areas of fire mitigation:

• fire barrier effectiveness compared to combustible loading
• fire detection
• automatic suppression system effectiveness
• manual suppression effectiveness
• administrative controls
• safe shutdown capability

4.0 Fire Protection Risk Significance Screening Methodology – Phase 1

Not all plant fire protection systems and features are considered to be important to the protection
of post-fire SSD capability. The results of the fire IPEEE (individual plant evaluation of external
events) can provide a relative ranking of the plant areas that are the major contributors to fire risk.
The top 10 areas identified by this IPEEE/PRA (probabilistic risk assessment) ranking are generally
important to post-fire SSD. These plant areas also present the greatest challenges with respect to
separation of redundant trains of post-fire SSD capability, protection of this capability, and the
ability to perform the operator actions necessary to achieve and maintain post-fire SSD conditions.

Phase 1 method consists of two steps. Step 1 is a screening evaluation of a fire protection finding
or a set of findings and is intended to screen out findings that do not impact the



3 Allowed outage times with the use of compensatory measures do not provide an equivalent level of fire safely to that of
a fully operable fire protection system or feature. Long term use (more than 30 days) of compensatory measures for
degraded or inoperable fire protection features used to protect the safe shutdown capability is an indication of
inappropriate attention and resources being given to managing fire risk vulnerabilities.
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effectiveness of a fire protection DID element. For
those findings that impact the effectiveness of one or
more of the DID elements, Step 2 is performed. Step 2
integrates the findings with the SSD capability provided
for the fire area, zone, or room of concern and then
presents insights with respect to the potential
importance that these fire protection findings have on
maintaining one success path of SSD capability free
from fire damage

The steps that follow describe the general process for
implementing Phase 1.

Step 1: Screening of Fire Protection Findings

The Step 1 screening process is described by Figure
4-1.This process identifies those fire protection findings
that impact the mitigation effectiveness of one fire
protection DID element. Findings that impact the
effectiveness of one or more of the fire protection DID
elements potentially have risk implications3. Once
identified, findings affecting one or more of the DID
elements require further screening In order to
determine if they are potentially important to
maintaining one success path of SSD capability free of
fire damage. This screening is performed by Step 2
below.

Making judgments regarding how effective a fire brigade can be in extinguishing a challenging
plant fire requires an evaluator to have a comprehensive understanding of manual fire
fighting techniques and operations. It is not the intent of Step 1 to expect resident inspectors
to have the expertise to evaluate fire brigade effectiveness and performance. In most cases,
fire brigade performance can be important to mitigating a fire and reducing its potential risk
and should be considered when performing a Phase 2 evaluation. Reliance on fire brigade
performance and its effectiveness as a sole means of maintaining one success path of SSD
capability free of fire damage is not viewed as an acceptable practice. In those cases in
which manual fire fighting (i.e., fire brigade) is used as the sole means to control and
extinguish a fire, one success path of SSD capability is generally maintained free of fire
damage by a passive fire barrier having a fire resistive rating of 3-hours. In Step 2, where fire
barriers or fire barriers in combination with an automatic fire suppression system are used
as the primary protection scheme for maintaining an SSD success path free of fire damage,
manual fire fighting performance or effectiveness is not considered the dominant protective
element of the primary protection scheme. For those protection schemes that use passive
fire barriers as primary protection, findings related to only manual firefighting or fire brigade
effectiveness typically do not warrant the performance of a Phase 2 evaluation.
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Figure 4-1: Screening Process Phase 1 (Step 1)

Step 2: Safety Importance Determination

Step 2 is very complex for a first screening phase; there are four different pathways depending
on barrier and recovery schemes. Industry recommends the following

• Replacing Figures 4-1 and 4-2 with that shown on the following page

• Developing similar figures for the other three pathways

• Having NRR or equivalent expertise perform all pathways, or those associated with recovery
options (Figures 4-3, -4 and -5)
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charts for SDP Fig. 4-
2. Similar charts can
be developed for Figs.
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When findings affect o

room of concern,it is necescreening step and determpost-fire SSD capability for thschemes used to maintain onedetermined. For those findings thperformed.

The SSD determination can be made by

(FSSA). Using the FSSA information1 the memaintain post-fire SSD for each fire area, zoneaddition, the FSSA will identify fire protection schsuccess path. Depending on the degree of physical anvarious SSD success paths, different fire protection scSSD success path is free of fire damage. Figures 4-2 throuscreening guidance for determining if the fire protectionsignificant. If a question is not asked about a DID principle alonthe assumption is that the degradations associated with thequestioned are low zero.

Figure 4-2
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For the SSDinteraction as notedin Figure 4-2above, the followingthree basic fireprotection schemesare used outside ofprimarycontainment toprotect andmaintain one trainof SSD capabilityfree from firedamage:

Scheme I

Provide a 3-hour fire barrier separation tprovides waIl-to-wall and floor-to-floor separation betor

Scheme 2

Provide a 1-hour fire barrier enclosing one of theprotected by automatic fire detection and suppression system

Scheme 3

Provide more than 20 feet of horizontal separation betwtrains. The spatial separation between the redundant SSD trains musintervening combustibles. The area must be protected by automatic fireand suppression systems.

Determine which protection scheme is used.
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Screening Criter
Screening Criteria for Figure 4-2
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For the post-fireSSD interactionnoted in Figure 4-3above, one basictype of fireprotection schemeis generally used.

Scheme

This scheme minimizes fire damage to the preferred SSD trains by providingautomatic detection and fixed suppression in the fire area, zone, or room ofconcern (the control room is an exception, no fixed fire suppression is provided).In addition, this scheme provides an alternative shutdown system that iselectrically and physically independent of the fire area, zone, or room of concern.

Figure 4-3
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For the post-fireSSD interactionnoted in Figure 4-4above, three basictypes of fireprotection schemesare used to protectone train of SSDfrom fire damagewithin the area ofconcern. These fireprotection schemesare the same asthose described forFigure 4-2.Determine whichprotection schemeis used.

Screening CriterFigure 4-4
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Screening Crite
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Screening CriterScreening Criteria for Figure 4-4
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For the post-fire SSD interaction noted in Figure 4-5 above, three b

schemes are used to protect one train of SSD from fire damageconcern. These fire protection schemes are the same as those describeDetermine which protection scheme is used.

Figure 4-5
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Screening Criter
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Screening Criteria fo
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5.0 Fire ProtectThe FPRSSM is an in

identified weaknesses inunder consideration. Thefollowed when implementingSignificance Screening Methodmethod determines that the assewhich is a more refined analysis, canStep 1: Grouping of Fire Protection an

The specific fire protection inspection findings

are grouped according to each specific fire area,area-specific fire damage scenario is defined and itsguidance for defining fire scenarios. Step 1 and Steinspection in an integrated manner (i.e., observations ofrelated fire hazards in the area of concern).

Step 2: Define the Fire ScenarioIn order to properly support the FPRSSM risk estimates, the inspecto

develop a postulated fire damage scenario that describes the fire apropagation (see inspection Procedure (IP) XXX, Fire Protection Func(FPFI). Appendix H for further guidance) within the fire area, zone oconsideration. Under this postulated scenario, the inspector or reviewerdeterministic/qualitative judgments regarding the effectiveness of various degrprotection mitigation features or systems and their ability to protect a post-fire safe shpath and maintain it free from fire damage. Postulated fires involving fuel sources in anunder consideration are deemed meaningful if they are capable of developing a plume and/a hot gas layer that has the potential to directly affect components of equipment that areimportant to safety. If the postulated fires in the area of concern are not deemed meaningful,the fire protection DID findings may not contribute to the change in risk; however, they shouldbe considered as important (why should non-meaningful fires be considered important?).

Step 3: Qualitative Evaluation of FindingsOnce the various inspection DID findings and a meaningful fire scenario have been established for

the fire area, zone or room of concern, the individual findings must be evaluated with respectto their ability to satisfy the performance objective established by the applicable DID element.Upon determining which DID elements have been affected by the specific fire protectionfinding, a qualitative evaluation of each finding and its effects on accomplishing the DIDobjective is performed. It should be noted that many inspection finding: can contribute to adegradation In a DID element. For example, poor training, poor fire brigade/operational drillperformance, improperly in stalled detection, and inadequate hose coverage of a fire areacan all contribute to the degradation rating assigned to manual suppression. Therefore, inorder to perform this step, the existing plant conditions as noted by the inspection finding areevaluated against the deterministic/qualitative evaluation guidance and degradationscategorization criteria established in IP XXX, Appendix H.

The output from this deterministic/qualitative evaluation results in a degradation rating (DR) (e.g.,

High, Medium, or Low, or Zero) being assigned to each DID element.

Step 4: Integrated Assessment of DID Findings (Excluding SSD) and Fire InitiationFrequency
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[This step was formC>FB.]The respective DID findincollectively by summing, usinfor each of the fire protection D(FMF) and inputs Into the Signidetermine the change in risk.

FMF = IF + C>FB + D + MS + AS + ACwhere IF = Fire Ignition Frequency
C>FB = Combustibles > Fire BarrierD = DetectionMS = Manual SuppressionAS = Automatic SuppressionAC = Administrative ControlsCC = Dependencies/Common Cause Contribution

Table 5.6 below shows the association between the FMF and thTable 5.7 (same as SDP Table 1, “Estimated Likelihood Rating forDuring Degraded Period").
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Step 45; Assignm e

From Step 3 "Qualitative E

the DRs for a DID element hfrom Table 5.1.
Table 5.1 Quantification of Degradatio

Level ofDegradation

C>FB

D

AS

MS

AC

3- HourBarrier

1-HourBarrier

OutsideControlRoom

InsideControlRoom

High

0

0

0

0

-.25

-.5

+.5

Medium

-1

-.5

0

-.75

-.5

-1

+.25

Low

-2

-1

-.5

-1.25

-1

-1.5

0

Zero

-4

-3

-1

-4

-2

-2

-.5

Industry believes that the values in Table 5.1 (taken from the existing Taconservative and should be reconsidered after appropriate PSA review. Typrobabilities for fire barriers range from E-3 to 7.5 E-3 (-3 to –2.1) (NUREG/Ccould be considered a “low degradation”. For automatic suppression the “low dvalues should be in the range of 2E-2 to 5E-2 (-1.3 to -1.7).While detection is not a completely independent mitigator for fires, it should not be subinto automatic suppression and manual suppression. Either manual or automatic supprcan fail for reasons other than failure of detection. If automatic detection fails, some typesautomatic suppression will still work (systems with fusible heads) and manual detection mayavailable.The same reasoning is true for administrative controls, which are normally considered to beintegrated into fire initiation frequency. Poor administrative controls can make the effectivefrequency worse, and very good ones can make it better. Values in the table above have beenassigned accordingly.Note the addition of a “Zero” degradation category that reflects full compliance with existingregulations and regulatory guidance. If design features are in full compliance with regulations,the probability of failure should be very low, and the above values are therefore recommended.A more conservative value for detection was chosen because detection is, for many fires, amanual action. The same is true for manual suppression values.
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Dependencies e

expressed in Table

T
able

5.2
Q

uantification
ofD

ependencies
B

etw
een

D
ID

E
lem

ents

Automatic Fire SuppressionEffectiveness Degradation

Manual Fire Fighting
Effectiveness Degradation

Adjustment Due to

Dependency

Medium

High

+0.75

Low

High

+0.5

These dependencies are based on the fact that autom

the fire brigade is needed to completely extinguish the fieffect of providing partial credit for automatic suppressionis paired with a high degradation of manual fire fighting capautomatic suppression when it has a medium degradationdegradation of manual fire fighting capability.

T
able

5.3
Q

uantification
of

C
om

m
on

C
ause

C
ontribution

B
etw

een
S

prinkler
S

ystem
s

and
M

anualF
ire

F
ighting

H
ose

S
tations

Automatic Fire Suppression

E f f e c t i v e n e s sDegradation

M a n u a l F i r e F i g h t i n g

E f f e c t i v e n e s sdegradation

Adjustment Due to Common

Cause

Low

Low

+.25

The Table 5.3 adjustment is made since a common water delivery and supply system exists both

automatic and manual water-based systems.



5Generic Ignition frequencies for specific buildings or rooms are provided in Table 4.4a (taken from AEOD data base,

NRC's “Special Study: Fire Events - Feedback of U.S. Operating Experience – Final Report,” June 19,1997
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Step 56: Deter mThe next step is to deteIf a fire ignition frequencythe plant-specific IPEEE, it sbe selected from Table 5.4 5~

Table 5.4 Generic Ignition Frequ e

Plant Buildings or Rooms

Building or Room

Ignition

Frequency (IF) /

Yr

Adjusted Ignition

Frequency
(IF/YR)

Log of Ignition
Frequency

Control Room

7E-3

-2.15

Cable Spreading Room

5E-3

-2.3

Diesel Generator

Building

6E-2

1.5E-2

-1.8

Switchgear Room

1E-2

2.5E-3

-2.6

Battery Room

3E-3 to 1E-2

7.5E-4 to 2.5E-3

-3.1 to -2.6

Reactor Building

3E-2

-1.5

Auxiliary Building

6E-2

-1.2

Turbine Building

6E-2

-1.2

Containment

9E-3

-2.05

The “Ignition Frequency” above is the general frequency for the given area. The “AdjustedIgnition Frequency” divides the Ignition Frequency by the number of discrete locations (in the3 cases noted above, assumed to be 4 locations) to more properly reflect the frequency at thatlocation. The frequency can be similarly adjusted for other buildings or rooms as appropriate.[Step 6 below was moved to Step 4]Step 6: Integrated Assessment of DID Findings (Excluding SSD) and Fire InitiationFrequencyOnce Steps 4 and 5 have been completed, the respective DID findings for a given fire area,zone, or room of concern are assessed collectively by summing, using the following formula, thetire Ignition Frequency (IF) and the DR for each of the fire protection DID elements. This valueis called the Fire Mitigation Frequency (FMF) and inputs Into the Significance DeterminationProcess (SDP) (NUREG/CR-5499) to determine the change in risk.FMF = IF + C>FB + D + MS + AS + AC + CC (when appropriate)
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where IF = Fire Ig
C>FB = CombustibleD = DetectionMS = Manual Suppression/AS = Automatic Suppression/DAC = Administrative ControlsCC = Dependencies/Common Caus

Table 5.6 below shows the association beTable 5.7 (same as SDP Table 1, “EstimateDuring Degraded Period").
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Table 5.6 Associati o

(SDP Table 1) Approxi m

of Delta CDF

Fire Mitigation Frequency (FMF)

Table 5.7 Approximate Frequencies

FMF > -2

1 per 10 to 10 2

-2 > FMF > -3

1 per 10 2to 10 3

-3 > FMF > -4

1 per 10 3to 10 4

-4 > FMF > -5

1 per 10 4to 10 5

-5 > FMF > -6

1 per 10 5to 10 6

FMF < -4

Less than 1 per 10 6

The approximate frequency (same as FMF) is adjusted in Tab

the degradation existed. In practice, as part of the initial assessmeassume that the degradations are simultaneous, and that all occurassociated with the longest degradation. This is a conservative approacan be refined. To adjust the time of the degradation, a letter is selectethe degradation time from Table 5.7. The degradation of 3-30 days dfrequency by 10, and the degradation of less than 3 days decreases the fr100.
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Table 5.7 Esti m

During Degraded P

Approx. Freq.

Example Event Type

Estimated Likelihood R

>1 per 1 – 10 yr

Reactor TripLoss of Condenser

A

B

C

1 per 10-10 2yr

Loss of Offsite PowerTotal loss of main FWStuck open SRV (BWR)MSLB (outside containment)Loss of 1 SR AC busLoss of Instr/Cntrl AirFire causing reactor trip

B

C

D

1 per 10 2– 10 3yr

SGTRStuck open PORV/SVRCP seal LOCA (PWR)MFLBMSLB inside PWR cntmtLoss of 1 SR DC bus floodcausing reactor trip

C

D

E

1 per 10 3– 10 4yr

Small LOCALoss of all service water

D

E

F

1 per 10 4– 10 5yr

Med LOCALarge LOCA (BWR)

E

F

G

1 per 10 5– 10 6yr

Large LOCA (PWR)ISLOCAVessel Rupture

F

G

H

< 1 per 10 6yr

G

H

H

Source: SDP Table 1, NUREG/CR-5499

> 30 days

30 – 3 days

< 3 days

E
xposure

T
im

e
for

D
egraded

C
ondition

Step 7: Integration of Adjusted FMF with SSDThe FMF, which has been adjusted by the length of degradation, represents the integration of IF

with the DR associated with each of the fire protection DID elements. In this step, the FMFis integrated with the SSD capability that is free from fire damage.

Fire damage has the ability to induce a transient, a loss of offsite power (LOOP), a loss of cooling

accident (LOCA), or a loss of reactor water makeup function. Assuming a postulated firescenario, the sequences corresponding to the appropriate initiator that are impacted by theInspection findings are evaluated using Table 5.8 (same as SDP Table 2), “Risk SignificanceEstimation Matrix."

In the FPRSSM, the CDF associated with the impact of the DID findings is strictly what is

calculated. However, for purposes of using this model, the CDF due to the DID findings willbe considered as the delta CDF. [See comment with Table 5.8] This is conservative sincethe CDF due to the DID findings is
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greater than delta

Table 5.8, failure pr

Step 8: General RulesStep 8 is no longer necessa

C>FB represents the probabilityfor the area and spreads to othnecessary.

Since a fire barrier failure is represented

contributions: a contribution from barrier failucan be used to calculate both of these terms. Fto the case in which the barrier fails will be calledin which the barrier succeeds will be called the singlare shown by the figures 8.1 and 8.2 below.

Figure 8.1Figure 8.2

Single Room TermDouble Room Term
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The safe shutdowequipment, associathe DRT is the combiAs a result, the SSD impacalculated. Note that the mmitigation equipment for the GBoth the SRT and DRT are not neewhen to use these terms. The purposCDF due to the approximation that CDFSSD/DRT should also be calculated or esthe following comparison:(Rule 1)

If SSD/SRT = SSD/DRT (i.e., no SSD eqfire area) and the only finding is against a fire barri

(Rule 2)

If the fire barrier has a high degradation and ruDRT to calculate delta CDF.

(Rule 3)

If the fire barrier has a medium degradation and rule #

For 3-hour fire barrier, use only DRT if SSD/DRT is greater than oSSD/SRT,For 1-hour fire barrier, use only DRT if SSD/DRT is greater than or equalSSD/SRT,

otherwise use SRT + DRT.

(Rule 4)

If the fire barrier has a low degradation:

For 3-hour fire barrier, use only SRT if SSD/DRT is not greater than or equal to 100times SSD/SRT,

otherwise, use only DRT.

For 1-hour fire barrier, use only DRT if SSD/DRT is greater than or equal to 10 timesSSD/SRT,

otherwise, use SRT + DRT.

(Rule 5)

If SSD/SRT is equal to SSDIDRT and a finding against either MS or AS exists,only the SRT is necessary.

Once it is established which terms (DRT, SRT) are needed to calculate delta CDF, these termsare calculated on a sequence-by-sequence basis. so that the appropriate credit for SSD isgiven to each sequence.Step 9: Modifications Necessary to Add Impact of Spurious ActuationsThe decision to use the SRT, DRT, or both terms is made before considering spuriousactuations. However, once this decision is made, the impact of spurious actuations on SSDshould be added provided the spurious actuation or actuations increases the severity of SSD byat least a factor of 10. If the spurious actuations pass this test, then a factor of -1 should alsobe added to the FMF to account for the probability of spurious actuations. Until the industrymethod for evaluating the significance of spurious actuations is available, there is no basis forevaluating the impact of spurious actuations in the SDP. This should not be included in theSDP until this method is available.
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Table 5.8 – Risk S i

Remaining Mitigatio n

(from Step 2.3 of SDP)

Initiating
Event

Likelihood(From Step2.2 of SDP)

>3 diverse
trainsOR

2 systemseach withredundancy

(1)

1 train +1system withredundancy

OR

2 diverse trains+ recovery of
failed train

(2)

2 diverse trains

OR

1 system withredundancy +recovery offailed train

(3)

1 train +
recovery offailed train

OR

1 system withredundancy(automatic
initiation or no

time

constraints)

(4)

1 trainOR

1 systemwithredundancy(manualactuationunder timeconstraints)

(5)

Recovery offailed train

(6)

A

Green

White

Yellow

Red

Red

Red

B

Green

Green

White

Yellow

Red

Red

C

Green

Green

Green

White

Yellow

Red

D

Green

Green

Green

Green

White

Yellow

E

Green

Green

Green

Green

Green

White

F

Green

Green

Green

Green

Green

Green

G

Green

Green

Green

Green

Green

Green

H

Green

Green

Green

Green

Green

Green

Source: SDP Table 2

Table 5.8 needs to be supported by generic or plant-specific event trees and event tree sequsimilar to the Full Power Level 1 SDP process. In that process one determines which initiatingneed which systems, and determine the systems affected by the plant. The table in that process wcorresponds to to Table 5.8 uses the event trees to determine the number of redundant systemsavailable to prevent core damage. The fire SDP process should also do this. The current fireprotection SDP process seems to do this until one gets to Table 5.8, but that table addresses systemsneeded to achieve cold shutdown, not those needed to prevent core damage.
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F gure 5.1



08XX

79

Issue Date 08/10/99

A
ttachm

ent1

Application Of

Fire Protection Ris k-

to

Hypothetical Cases

Industry
w

illprovide
new

and
revised

scenarios.

Case 1: Cable Spreading RoomA single CSR exists in a plant. The CSR

shut own panel (RSP). 3-hour barrierautomatic carbon dioxide suppression systewill damage cables and expose the barrier to3/yr.

Example 1AThe 3-hour fire barrier wall has a high degradation. Thesystem has also a high degradation. The fire brigade hasdegradations has lasted longer than 30 days.Since the fire barrier has a high degradation1 only the DRT is usefor SSD for the DRT since no equipment or human actions exist atdamage outside of the two areas which are separated by the degradThe fire mitigation frequency (FMF) = IF + FB + AS + MSwhere IF = ignition frequency

FB = fire barrierAS = automatic suppression/detectionMS = manual suppression/detection

Thus FMF = -2.3 + 0 + 0 - 0.5 = -2.8From Table 5.7 (SDP Table 1) locate the Approximate Frequency = 1 E-2 to 1 E-3. Since tdegradation is greater than 30 days, select C from the table.Since both trains of SSD could be damaged by the fire and no recovery capability exists outsidethe area of concern, select none from Table 5.8 (SDP Table 2). As a result, the colorrepresenting the change in CDF is Red.Example 1BSuppose the 3-hour fire barrier wall has been improved to a medium degradation. All otherdegradations remain the same. SSD for the SRT is 1 E-1 due to the RSP which is a factor of 10less than SSD for the DRT. Therefore, we can still only use the DRT.Thus; FMF = -2.3 –1 + 0 -0.5 = 3.8

From Table 5.7(SDP Table 1)locate the inApproximateFrequency =1 E-3to 1 E-4. Since thecondition lastedlonger than 30days, select D fromTable 5.7.

Given the SSD still equals none, Table 5.8 (SDP Table 2) will produces Red.



08XX

80

Issue Date 08/10/99

Example 1C.
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Suppose the 3-hdegradation exists

Since the 3-hourfire barrier wall hasonly a lowdegradation. therelationshipbetween SSD/DRTand SSD/SRTneeds to be re-evaluated. TheSSD/DRT is notgreater than 100times theSSD/SRT,therefore, use theSRT In this case.

Thus; FMF = -2.3 + 0 -1.25 - 0.5 = -4.05

From TabIe 5.7(SDP Table 1)locate ApproximateFrequency = E-4 to1E-5. Since alldegradations lastedlonger than 30days, select E fromTable 5.7.

Given that the SSD is equivalent to the human recovery of a failed train, Table 2 produWhite condition.Case 2: Auxiliary Feedwater Room

'T

An AFW fire areacontains a turbineauxiliary feedwater(TDAFW) pump.The only otherAFW pump, themotor drivenauxiliary feedwater(MDAFW) pump, islocated in adifferent fire area.The MDAFW pumpcabling runsthrough the AFWroom, but isprotected by a 1-hour fire barrier.The AFW room isprotected by anautomatic sprinklersystem. The cablesfor the MFW pumpshave not beentraced. The ignition
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frequency for theAFW room(excluding thatequipmentprotected by the 1-hour fire barrier) is3E-3/yr.

In this case, the initiator that the firno credit for MFW dictates that the dsequences that are dominant given theloss of feed and bleed cap ability (2) losshigh pressure recirculation (HPR). Each ofAFW room since fire failures impact all these

High pressureinjection is notlocated In the AFWroom and,therefore, feed andbleed capability isavailable after thefire. The RHR,which providescooling for thesump after feedand bleedoperations andsupplies (feeds) thehigh-pressureinjection for HPR isnot located in theAFW room.Therefore, HPR isalso available.

Example 2AThe 1-hour barrier has a high degradation. The automatic sprinkIer suppression system has ahigh degradation. The fire brigade has a medium degradation. Each of these degradations haslasted longer than 30 days.

Since the barrierhas a highdegradation, onlythe DRT is used forSSD.For sequence 1,the SSD/DRT isfeed and bleedcapability. Forsequence 2, theSSD/DRT is HPR.

The fire mitigation frequency is the same for sequences 1 and 2, isFMF = -2.5 + 0 + 0 -0.5= -3.0
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For each case,from Table 5.7(SDP Table 1)locate theApproximateFrequency =1 E-3to 1 E-4, select D.For both sequence1 and 2, Table 5.8(SDP Table 2)produces a Whitecondition (sinceeach sequence has1 train asSSD/DRT).Therefore, example2a produces 2White conditions forthe AFW room.
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Example 2B

Suppose the 1-hour flow degradation. The asame degradations as inThe fire mitigation frequency,

FMF= -2.5 + -1 + 0+ ~.5 = -4.0.Therefore, locatethe ApproximateFrequency = 1 E-3to 1 E-4 and selectE from Table 5.7(SDP Table 1).

To decide whether a DRT, or both the DRT and SRT is nSSD/SRT. (SSD/DRT has already been calculated aboveFor sequence 1, SSD/SRT is made up of the MDAFW and feediverse trains of systems. For sequence 2, SSD/SRT is made uare again two diverse trains of systems. The SSD/SRT for both seTherefore, in each case SSD/DRT = 100 times SSD/SRT. Thus the Dneeded for sequences 1 and 2. The SSD/DRT was 1 train for both sequTherefore, from Table 5.8 (SDP Table 2), each of sequences 1 and 2 produc(Rules for adding Greens are still under development at this time. Addition of Gbecome a White.)
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6Fire protection features sufficient to protect against the fire hazards in the area, zone or room under

consideration shall be capable of assuring that necessary structures, systems, and components need to achieve andmaintain safe shutdown are free of fire damage (see Section III.G.2a, b, and c of Appendix R to 10 CFR Part 50),that is, the structure, system, or component under consideration is capable of performing its intended function duringand after the postulated fire, as needed.

1

Revision Draft 1 (May 6,

N
E

IC
om

m
ents

2-11-00

NEI understand that this documaddress primarily the assumptiondefense in depth, which we undersSDP.NEI comments on the information now i

E
valuation

G
uidance

D
eterm

ining
P

otentialR
isk

S
ignificance

of
F

ire
P

rotection
and

P
ost-fire

S
afe

S
hutdow

n
Inspection

F
indings
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Safety Programs Section

Probabilistic Risk Assessment Branch (SPSB)Division of Systems Safety and Analysis (DSSA)
Office of Nuclear Reactor Regulation (NRR)

1.0
Introduction

The fire protection cornerstones are the accepted fire protection defense-in-depth principle

1)

Prevent fires from starting;

2)

Detect and suppress those fires that do occur; and

3)

Provide protection for structures, systems, and components important to safety so that afire that is not promptly extinguished by fire suppression activities that it will not preventthe safe shutdown of the plant 6.

A fire protection program finding can generally be classified as a weakness associated with meeting the objectivesof one of these defense-in-depth (DID) principles. As a result, this screening methodology was developed toevaluate the significance of potential fire risk due to an identified fire protection DID weakness or inspectionfinding. Since potential fire protection DID weaknesses or findings for a fire area, zone or room underconsideration have a synergistic impact on risk, those findings for a given fire area are treated collectively by thisFire Protection Risk Significant Screening Methodology (FPRSSM) to arrive at an overall quantification of therelative impact these findings may have on fire risk.
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2.0
P

urpose

In order to determine the relativthe licensee’s fire protection progconsiders each mitigating element oprotection separating post-fire safe shudegree of change within each of the firemintegrated assessment of the potential fire riFPRSSM described inS
ection

4.0.

The purpose of this evaluation guidance is to assistdetermining the potential risk/safety significance of:1fire area, zone, or room; 2) a fire protection design condlicensing/design basis; 3) an engineering evaluation documor 4) a licensee’s request to change certain post-fire safe shutamendment to its operating license fire protection condition ortregulatory requirements. For the purpose of this guidance, findingobservations of those "in-plant" conditions which do not meet regulafacilities operating license fire protection condition, or are consideredtprotection/post-fire safe shutdown system design weakness. [Findings shcompliance issues]3.0
S

cope

The FPRSSM and its implementing guidance evaluates the potential risk significanceprotection program and its implementation by focusing on these areas:

·

IPEEE fire risk analysis

·

safe shutdown capability

·

fire barrier effectiveness

·

fire detection/automatic suppression systems

·

manual suppression effectiveness

The licensee’s IPEEE fire risk assessment provides insights on the risk associated with a limited set of postufire scenarios that generally evaluated the risk impact associated with relatively small, non-bounding, type firedefined areas of the plant. The IPEEE for a specific plant was performed as a one time analysis and its intent wasdetermine if any additional fire vulnerabilities that were not addressed by compliance with the fire protectionrequirements existed. Because of methodological issues affecting the current fire risk assessment (FRA) process,IPEEE results and the insights from predicted probabilities of fire-induced damage should be used with cautionwhen evaluating the significance of the plant’s inability to cope with a challenging fire. In addition, when using theIPEEE results to make risk judgements, the basis of the assumptions used in the analysis and the screenings madeshould be wellunderstood .Additionally, guidance is provided for making qualitative judgements and evaluating identified technical issuesassociated with fire protection DID principles important to controlling and suppressing a fire and protecting safeshutdown capability.S
ection

5.0 provides guidance for developing the basis for potential fire scenarios leading to

conditions that could challenge fire mitigation features associated with the protection of safe shutdown capabilityand maintaining at least one train of this capability free of fire damage.S
ection

6.0provides guidance for assessing the significance of findings associated with fire barriers separating

redundant safe shutdown trains within a fire area. This guidance includes qualitative assessment criteria fordetermining the potential significance of findings associated with a fire area boundary barrier separating post-fireshutdown paths.S
ection

7.0 establishes guidance for assessing the effectiveness of automatic fire sprinklers, Carbon Dioxide (CO2 ),

and Halon suppression systems. Certain fire suppression systems are actuated, or given the permissive to actuate bythe fire detection system.S
ection

7.1provides guidance on assessing the effectiveness of a fire detection system by

performing a general evaluation of the placement and spacing of fire detection devices within an area underconsideration. When automatic fire detection systems are used in conjunction with automatic pre-action sprinkler,
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water spray or water mist,dependent on the adequacyothe overall plant fire detectioncthe ability of the fire brigade to exS
ection

8.0 provides the guidance for evaluatin

ability to successfully extinguish the fi4.0
F

ire
P

rotection
R

isk
A

ssessm
entM

ethodology

The FPRSSM is an integrated process that canbweaknesses in the fire protection DID principles infollowing steps describe the general process that shouF
igure

4-1,F
ire

P
rotection

R
isk

S
ignificance

S
creening

M
ethodology

-
P

rocess
D

iagram
).

S
tep

1
G

rouping
ofF

ire
P

rotection
and

P
ost-fire

S
afe

S
hutdow

n
F

indings

The specific fire protection inspection findings affecting the fireptogether for each specific fire area, zone or room under considerationconsidered and postulated to occur. Step 2 provides guidance for definbe performed during an inspection in an integrated manner (i.e., observatithe related fire hazards in the area of concern).
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degradation qualitative ratings. Fire barriers, detection /automatic suppression, anddetection/manual suppression only have high, medium, or low degradation qualitative ratings.
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S
tep
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D

efine
the

F
ire

S
cenario

In order to properly support thepostulated fire damage scenariowScenario Considerations) within theinspector or reviewer will need to makdegraded fire protection mitigation featurmaintain it free from fire damage. Postulatdeemed meaningful if they are capable of deveaffect components of equipment that are importaS
tep

3
Q

ualitative
E

valuation
ofF

indings

Once the fire area, zone, or room affiliation for the varioushave been established, the individual findings have to be evaperformance objective established by the applicable DID principrinciples have been affected by the specific fire protection weaknfinding and its effects on accomplishing the DID objective is performfindings can contribute to a degradation in a DID principle. For exampbrigade/operational drill performance, improperly installed detection, andcan all contribute to the degradation rating assigned to manual suppression.the existing plant conditions noted by the inspection finding are evaluated agaievaluation guidance and degradations categorization criteria established by SectiFeatures, Section 7.0, Detection / Automatic Suppression Effectiveness, Section 8.0Firefighting Effectiveness, and /or Section 9.0, Safe Shutdown Capability.The output from this deterministic/qualitative evaluation, results in a degradation qualitativHigh, Medium, or Low)7being assigned to each DID principle inspection finding).S
tep

4
A

ssignm
entofQ

uantitative
V

alues

From the Step 3, "Qualitative Evaluation of the Findings," a DQR is assigned to each DID principle.ODQR for the findings have been determined, they are quantified by
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Integrated
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F
indings

Once Step 4 has been completed, thencollectively by using lookupT
able

4.2.

The output from the process described by lookprotection DID inspection findings associated wat this point, is based solely on the quantification othe fire ignition frequency (IF). The significance is cdesignated "Overall DQR."The overall DRQDQR for the fire area has been determinedquantified values for each of the DID findings are summed. SeT
able

4.3. T
able

4.3 provides criteria for determining the overall DQR for the fire ar

high, medium, low, or insignificant. Both the DQR for the individuaan overall DQR are exponents of 10.Adjustments have been made in lookupT
able

4.2 to the score of the fire area overall

between DID elements. The first adjustment is made to the score of a fire areaoccurs with low and medium degradations of automatic suppression. When automedium, and the fire brigade degradation is high, -0.75 is added to the score for theeffect of providing partial credit for automatic suppression when it has a low degradatdegradation of fire brigade. In this manner, no credit is provided for automatic suppressdegradation and is paired with a high degradation of the fire brigade.The other included dependency exists between cases where no degradation exists in either the autobrigade. In this case, -0.5 is added to the score for the fire area. This adjustment is made since comm(common piping, valves, and similarities between pumps) may exist between the automatic suppressionstandpipe for the fire brigade. Since overall suppression effectiveness is underestimated under some condcorrection is also included for all combinations of low automatic suppression degradation and low manual (fdegradation.
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Table 4.4a (taken from AEOD data base, NRC “Special Study: Fire Events 0- Feedback ofU.S.Operating Experience - Final Report,.” June 19, 1997).
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The next step is to select thefrequency should be dividedbignition frequency per cable sprebuilding will be conservative whenbuilding.After the ignition frequency for the fire arein lookup T
able

4.4 is represented by the uppermost va

purposes of performing manual calculations widecade. However, if the frequency is a only a factthe ignition frequency. In this manner, most risk sigDID.The ignition frequency is then adjusted in lookupT
able

4.4 by the tim

the inspector to assume that the degradations are simultaneouslongest degradation. This is a conservative approach, and if desiThe degradation of 3-30 days decreases the frequency by 10, and th100.S
tep

7
C

orrelation
ofF

ire
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indings
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Inspection
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inding
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isk
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P
rocess

The overall DQR which represents the relative risk significance of the DID findignition frequency in lookupT
able

4.4 to obtain an overall potential risk significance estima

room under consideration.In the FPRSSM, the CDF associated with the impact of the DID findings is strictly whatipurposes of using this model, the CDF due to DID findings will be considered as the∆

CDF.
the CDF due to the DID findings is greater than ∆

CDF.
The colors which represent changes in CDF in the FPRSSM are correlated to the identicaassociated with the Inspection Finding Risk Characterization Process. The colors noted in
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lookup Table 4.5 rep

C
olor
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requency

(C
D

F
)

RED

∆

CDF > 10 -4

YELLOW

10 -4ÿ ∆

CDF > 10 -5

WHITE

10 -5ÿ ∆

CDF > 10 -6

GREEN

∆

CDF � 10 -6

The uppermost value in the range of ∆
CDF belong

flame, smolder, and burnout without mitigation or intThe FPRSSM is consistent with R.G. 1.174, “An ApproaRisk-informed Decisions on Plant-Specific Changes to the LS
tep

8
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Since a fire barrier failure is represented by a probability, the ∆

CDF is a
contribution where the barrier fails, and one where the barrier succeeds. Tboth of these terms. For purposes of discussion, the term referring to the cacalled the double room term (DRT) and the case where the barrier succeeds w(SRT). The SRT and DRT are shown by the figure below.
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3-hour fire barrier fails (Fire/simpacts Fire Area B)

The safe shutdown (SSD) vulnerabilityfire areas B and C. The SSD vulnerabilityin C alone.As a result, the SSD DQR in Table 4.1 can be diffNote that the mitigating equipment for the DRT is a sHowever, both the SRT and DRT are not needed in all casuse these terms.a.

For the case where the fire barrier has a high degradation, only t

b.

For the case where the fire barrier has a medium degradation, only thedelta CDF. (Note that this is an approximation though.)

c.

For the case where the fire barrier has a low degradation, both the SRT and DIn the case where one term dominates the other, naturally the total delta CDF can bdominant term. In cases where the SRT and DRT are approximately equal, it is suggcontributions be added. (See Appendix 1)

d.

If no SSD equipment, components, or cable are on side of the fire barrier away from the origfire, only the SRT is needed to perform the calculation. No reduction in CDF should be given bybarrier since it protects no SSD equipment. Note that adding the DRT in this case will not impact tresults. (See Appendix 1.)

Calculation of the DRT and SRT in Table 4.1 is as follows: The DRT is calculated by assigning the DQR tofire barrier condition that is found during the inspection. The SRT is calculated by assigning a value of high tothe DQR for the fire barrier of concern. No fire barrier is credited for the SRT since the equipment in the roomhas no fire barrier to prevent fire damage to the equipment or
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component of concergreater than or equal toS
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Inspection findings regarding fire-inthese findings, the risk significance ofactuations may not necessarily occur inrelated to a single spurious actuation, the fthe impact of multiple spurious actuations, theof the single spurious actuation. [Need to explasignificance of the multiple spurious actuations is areflect lesser dependence between single and multipsupported by engineering judgement and further detaile5.0

Fire Scenario Considerations

In order to perform a screening risk significance estimate of the firereasonable fire scenario, based on in-situ conditions and allowed opeTherefore, it will be the inspector’s responsibility to develop a fire scenarunder consideration. This will include evaluating the fuel availability, its disfire safe shutdown mitigation systems, equipment, and components, and poteassume that all equipment is arbitrarily lost by a postulated fire. A more realisticequipment will need to be considered. This fire scenario should consider the relativand their relationship to safe shutdown and accident mitigation equipment, the heat recombustible, and it the amount of material available to burn is sufficient to sustain a fire fduration. . [If this does not involve fire modeling, please explain how these factors are consThe following are general assumptions should be used as guidance to assist with the developmentpostulated fire scenario:G
eneralA

ssum
ptions

1.

An ignition source is present that is sufficient to ignite the initiating fuel package and the fire achievesits peak heat release rate. Under most cases, it will be argued that an ignition of a fire source occurswith a low frequency however, its occurrence may result in the greatest loss or consequence.Therefore, for this screening method, a conservative approach will be taken and it will be assumed thatignition occurs. [The assumption that ignition occurs is not consistent with SDP (8/10/99) Table 5.4,which assigns ignition frequencies.]

2.

The maximum transient fire loads allowed by administrative controls, if not restricted from the fire area,zone, or room under consideration, can be considered a initiating fuel package.

3.

The presence of external ignition sources (e.g., welding, cutting, grinding, temporary wiring) allowed byadministrative controls can be present and considered a potential ignition source.

4.

For those fire areas, zones, or rooms under consideration where the in-situ fuel sources do
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is not the same as the fire loading (btus/sq. ft) calculations performed for the plant specific FireHazards Analysis (FHA).

12

not present a hazard

ignition source as the fi

5.

Plant electrical equipment (motors, MG sets, transformers)

6.

Fires (plume and the ceiling jet) affe“close proximity”] to the ceiling, are assu

7.

Fires in electrical cabinets, if the tops have vbe open. Therefore, a fire can expose and ignite

8.

Faults in high voltage [define “high voltage”] switchgto cause faults in adjacent [define “adjacent”] switchgear

9.

Exposure fires involving transient combustibles are assumedanywhere in the space being evaluated or inspected. [Administrnot always true.] Fires involving fixed (in-situ) or transient combustibsite of the combustible and propagate accordingly within and along a c

10.

At a ventilation flow rate of 10 room air changes per hour, assume that afloor to ceiling) can develop within a fire area, zone, and room under consideraafter fire initiation. [How is this assumption used? How was it arrived at?]

11.

Since fire damage data of SSD and recovery system equipment and components isit is assumed that if unprotected (no fire resistive barrier) SSD and recovery equipment/cothat are in the fire’s plume or located in the ceiling region are likely to be damaged. [This asis not necessarily true. The fact that there is “limited data” actually suggests that the likelihooddamage is small.]

G
uidance

The first step is to identify a fire scenario for a given fire area, zone or room under consideration. In addition,this will require that the general location of the post-fire SSD systems, equipment, and components and anyrecovery (EOP type) systems, equipment, and components be identified within the given fire area, zone orroom under consideration. Proximity of combustibles and their relationship to SSD and/or recovery equipmentwill need to be observed. For example, the SSD and/or recovery equipment of concern are located near theceiling and the in-situ fuel packages (combustibles), such as cables in cable trays, are located within this sameregion of the room 9.SSD and/or systems, equipment, and components are considered to be targets which are subject to firedamage. These targets can be either in the ceiling jet layer (upper hot gas layer portion of the room) that formsdirectly beneath the ceiling, or in the fire’s plume region, or in the sub-layer that is beneath the ceiling jet layer.
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Generally, a fire presa floor based exposuregeometry of the fuel packatarget needs to be assessedin the ceiling jet region.Basic ignition of secondary fuel packacombination of these energy (heat) trancontact with each other and heat directly trheat in the fire plume carries heat to the secoheat transfer to adjacent fuel packages (e.g., twwith one another). Radiation is dependent on theabsorptivity of the fuel package (combustible) surfacefuel package surface, and the fuel package ignition chaAssuming ignition, the combustion characteristics of the fuelthe state of the fuel (solid, liquid, gas), type and quantity, configof fire growth, and production rate of combustion products must bepackage, begins to grow in intensity, it can produce sufficient convecignite adjacent fuel packages (e.g., Floor based fire exposes one bank oroom; then this burning bank of cable trays ignite, a second and adjacent bupper region). Thus, the fire scenario is developed.6.0

Fire Barrier Integrity

The following evaluation guidance is to be used for making qualitative judgements relatineffectiveness of passive fire protection features used to protect post-fire safe shutdown capfire from spreading from one fire area, zone or room to another.NEI recommends a parameter “C>FB” which reflects a comparison of combustible loading with fireG
eneralA

ssum
ptions

1.

The fire wall, ceiling, floor or raceway/equipment fire barrier of concern is known assumed to separateredundant trains of systems, components, or equipment required for plant shutdown.

2.

The in-situ (fire load) is meaningful and is in a configuration that would directly challenge the passivefire barrier or fire resistive device under consideration (e.g., A set of cable trays in the overheadpenetrating a fire wall and a combustible liquid is spilled in close proximity of this barrier penetrationsystem). [This should be addressed by a factor, not an assumption.]

3.

Compensatory measures are not viewed as risk equivalent functions and are not credited by thismethodology. (e.g., Blocked open or missing fire door which can not be closed during a fire and isunder an hourly fire patrol does not assure that the risk is reduced). [some credit should be given forcompensatory measures, even if not full credit. This is consistent with NRC staff statements that adegraded fire barrier is better than no fire barrier.]
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and its cell structure is in accordance with the manufacturers recommendations and guidelines.
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E
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For degradations related toH
igh

D
egradation

C
ategories

The following are examples of high de(a)

Completely Removed removed or missinshutdown systems or components.

(b)

Breach in a electrical raceway fire barrier systembarrier system is in a cable tray stack or within the pos

(c)

Fire barrier system design which is mis-applied or with a ibeen relocated to the “Medium” category

(d)

Ceiling fire barrier system with unsealed openings. The lower roomust have a meaningful fire load.

(e)

Un-analyzed; unprotected openings [should specify size of concern; smalleffect] in a fire area/barrier wall. These openings fall within the upper half of thearea/room under consideration has a meaningful [define size involve in “meaningflocated in the area of the opening.

(f)

In operable and open fire door or damper [depends on size of damper] in a fire area/ barfire area/room under consideration has a meaningful [define size involve in “meaningful”] fireit is located near the area of the opening.

(g)

Blocked open and unmanned fire doors.

These criteria need to consider the location and fire loading inherent in the combustibles as well as thecharacteristics of the degraded barrier.M
edium

D
egradation

C
ategories

The following are examples of Medium degradation categories:Fire barrier system design which is mis-applied [define “misapplied”] or with a indeterminate fire resistive rating(a)

Fire dampers installed in fire barrier assemblies which are not qualifiedfail to close under anticipatedventilation system air flow conditions.
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(b)

Fire dampers insta
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thermal expansion cl

moved to the “low” cate

(c)

Improper temperature fusibdoor / damper closure. [This ha

(d)

Bent or warped fire door with mean

(e)

Fire door with a single side through hole

(f)

Excessive fire door to frame and door to floor c

(g)

Improperly installed or qualified fire door hardware w

(h)

Raceway or equipment fire barrier assembly which has bebarrier wall thickness has been reduced by 25 percent [over ho

(i)

Penetration seal assembly which are not qualified by test or analysgreater than that tested)commensurate with the fire hazard.

Low
D

egradation
C

ategories

The following are examples of low degradation categories:Fire dampers installed in fire barrier assemblies which are not installed with the required
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thermal expansion clImproper temperature fusibdamper closure.(a)

Fire door installed and maintaine

(b)

Fire damper installed and maintained

(c)

Fire barrier penetration seal installed in accqualified by fire tests.

(d)

Raceway and equipment fire barrier assemblies instand conditions qualified by fire tests.
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[The table above should be considered valid only if the degradation shown applies tosignificant number of penetration seals, and if there is a commensurate fire hazard.]7.0

Detection / Automatic Fire Suppression Effectiveness

7.1

Automatic Fire Detection Effectiveness

The following evaluation guidance is to be used for making qualitative judgements relating to the generaleffectiveness of certain automatic fire detection features used to promptly detect a fire within the fire area,zone, or room under consideration.G
eneralA

ssum
ptions

1.

The performance objective of the fire detection system is to rapidly detect an incipient fire. It isassumed that detector spacing that meets the minimum spacing requirements and performance-basedguidance specified by current industry codes of record will assure that the performance objectives are met.

2.

It is assumed that all fire detection (initiating) devices are installed at or near the ceilingper design basis.
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3.

It is assumed that thefor the fire detection system

4.

Compensatory measures aremethodology. (e.g., inoperable fireneutral). [some credit should be givenconsistent with NRC staff statements tha
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11

The fire detection element is csystem that provides notificationsome cases it also actuates the fireIn order to judge the effectiveness of thethe application and placement of fire detecta basic understanding. A review of the layoutfire areas, zones, or rooms under considerationestablish a basis and general rules for making thesGenerally, two basic types of fire detection devices are udetector or thermal detectors. The majority POC detectorsand they are listed by Underwriter’s Laboratories (UL) to be pthat does not exceed 15 feet 9 inches and a maximum spacing oduring their listing approval tests, are not subject to any air movemebetween the detector and the fire source.With respect to thermal detectors, generally there are two types fixed tempeUL listing for a fixed temperature and rate compensated is related to an area otemperature detector can generally be used to protect a maximum of 225 squaredetector can be used to protect a maximum of 2500 square feet with a 50 foot spacDelete the following sections on judging adequacy of thermal detector placement. This isevaluating against the codes of record and design basis.Judging
A

dequacy
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ype

T
herm

alD
etector
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ent-M
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actors

1.

Spot type detectors shall be located on the ceiling not less than 4 inches from the side wall or on theside walls between 4 and 12 inches from the ceiling.

2.

Reduced spacing shall be considered and may be required due to structural obstructions andcharacteristics of the area being protected. For smooth ceilings the distance between detectors shallnot exceed their UL listed spacing and there shall be a detector within one half of the listed spacing,measured at right angle, from all walls or partitions extending to within 18 inches of the ceiling, or allpoints on the ceiling shall have a detector within a distance equal to 0.7 times the listed spacing.
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3. The maximum linear spacing on smooth ceilings for spot type heat (rate of rise or rate
compensated) detectors are determined by full scale fire tests. These tests assume
that the detectors are to be installed in a pattern of one or more squares, each side of
which equals the maximum spaced as determined in the test. The distance from the
detector to the fire shall be maintained always at the test spacing multiplied by 0.7.
(See table below)
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detectors shall be atthe smooth ceiling spacthan 8 feet on center eachleast one detector installed w
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the detector will actuate at a constant value of temperature rise equal to 20 �F, which is considered indicative ofconcentration of smoe from a number of common fuels that would cause detection by a relatively sensitive detector.
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Location and spacing ofHVAC vents and effects, o(a)

If the ratio of beam depth (D)spacing (W) to ceiling height (H) (Weach beam pocket.

(b)

If either the ratio of beam depth to ceilingto ceiling height is less than 0.40, heat detectbeams.
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1.

Spot type detectors shall be located on the ceiling not lesssidewall between 4 and 12 inches down from the ceiling to the

2.

On smooth ceilings, spacing of 30 feet shall be permitted to be usethe ceiling shall have a detector within a distance equal to 0.7 times thguidance for spacing of spot type smoke detectors on smooth ceilings 10provided in the table below:F
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3.

Ceiling construction where beams are 8 inches or less in depth shall be considered equivalent tsmooth ceiling. If the beams are more than 8 inches in depth the spacing of spot type detectors in thdirection perpendicular to the beams shall be reduced. If the beams are less than 12 inches in depthand less than 8 feet on center spot type detectors shall be permitted to be installed on the bottom ofbeams.

4.

If the beams project more than 18 inches below the ceiling and are more than 8 feet on center eachbay formed by the beams shall be treated as a separate area and have at least one detector installedwithin the bay.Location and spacing of heat detectors should consider beam depth, ceiling height, beam spacing, andfire size. To detect a flaming fire (strong plumes), detectors should be installed as follows:(a)

If the ratio of beam depth (D) to ceiling height (H) (D/H) is greater than 0.10 and ratio of beamspacing (W) to ceiling height (H) (W/H) is greater than 0.40, heat detectors should be placed ineach beam pocket.

(b)

If either the ratio of beam depth to ceiling height is less than 0.10 or the ration of beam spacingto ceiling height is less than 0.40, heat detectors should be installed on the bottom of thebeams.
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built” conditions (detection spacing greater than recommended to detect weak fire conditions) the assumptions regardingdetection effectiveness and fire brigade or automatic suppression system response may have been overly optimistic.
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To detect smoldering fires(a)

If air mixing into the beam poc(a) exists as above, detector shall b

(b)

If air mixing into the beams pockets islocated on the bottom of the beams.

5.

The radius of a fire plume where it impingies onheight (0.20H) above the fire source and the minimupercent of the ceiling height (0.10H) above the fire soudepth and spaced wider that the plume width, detectors wbecause they will be in either the plume of ceiling jet. For cceiling jet or spaced closer that the plume width, detector respdetectors in each beam pocket, and the detectors may perform bbottom of the beams.

6.

Where plumes are weak, ventilation and mixing into the beam pocketsresponse. Where beams are closely spaced and air flow is perpendicular tobeam is limited and detectors will perform better on the bottom of the beams.

H
igh

D
egradation

C
ategorization

The following are examples of high degradation categories(a)

The detection system for the fire area, zone, or room under consideration is inoperable.

(b)

Insufficient number of detectors. This should be Medium or Low degradation depending on how mare missing.

(c)

The placement and spacing of 25 percent of the detectors within the fire area, zone, or room underconsideration do not meet the spacing/placement conditions of their UL listing or do not meet thegeneral assessment guidance specified above. [this is addressed by evaluating detectors against thecode of record.]

M
edium

D
egradation

C
ategorization

The following is an example of a medium degradation category:
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(a)

The placement and sconsideration do not meetgeneral assessment guidanc

Low
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egradation
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ategorization

The following is an example of a low de(a)

The layout and placement of fire detection dconsideration meet industry codes and the condiLaboratories listing and testing approvals.
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1 0

This should be deleted. Evaluation should be against the code of record or design basis.The following evaluation guidance is to be used for making qualitative judgements relating to the generaleffectiveness of certain automatic fire suppression features used to promptly suppress and control a fire withinthe fire area, zone, or room under consideration.1.

Sprinklers shall be installed in accordance with their UL listing.

2.

Ordinary-temperature-rated sprinklers shall be used throughout Nuclear power plant buildings. Wheremaximum ceiling temperatures exceed 100�F, sprinklers with temperature ratings in
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the hottest summer day (Summer High)
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accordance with the

M
axim

um
C

eiling
T
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perature
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S
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perature
rating

(F
)

S
prinkler

tem
peratureclassification

S
prinkler

tem
perature

rating
G

lass
bulb

colors

100

135 to 170

Ordinary

Uncolored

Orange or Red

150

175 to 225

Intermediate

White

Yellow or Green

225

250 to 300

High

Blue

Blue

300

325 to 375

Extra High

Red

Purple

375

400 to 475

Very Extra High

Green

Black

3.

Early suppression fast response sprinklers shall be used only in w

4.

The distance from sprinklers to walls shall not exceed one-half of the asprinklers. Sprinklers shall be located a minimum of 4 inches from wall.

5.

Non-continuous obstructions at or very near the ceiling and close to the sprinklecable trays, light fixtures, large pipes, HVAC ducts shall be treated as vertical obstruminimum separation between vertical obstructions and a sprinkler shall be as follows:

M
inim

um
distance

from
verticalobstruction

M
axim

um
dim

ension
ofobstruction

M
axim

um
horizontaldistance

sprinkler
shallbe

placed
aw

ay
from

obstruction

½ to 1 inch

6 inches

Greater than 1 inch and less than 4 inches

12 inches

Greater than 4 inches

24 inches

6.

The minimum separation of a sprinkler from a horizontal obstruction (beams, HVAC ducts) shall bedetermined by the height of the sprinkler deflector above the bottom of the obstruction
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shall be as follows:

P
osition

ofsprinkler
deflector

w
hen

located
above

bottom
ofobstruction

D
istance

from
sprinklerto

side
ofobstruction

M
axim

um
allow

able
distance

ofdeflector
above

bottom
ofobstruction

less than 1 ft.

0 in.

1 ft to less than 1 ft-6 in.

1 in.

1 ft-6 in. to less than 2 ft.

1 in.

2 ft. to less than 2 ft-6 in.

2 in.

2 ft-6 in. to less than 3 ft.

3 in.

3 ft. to less than 3 ft-6 in.

4 in.

3 ft-6 in. to less than 4 ft..

6 in.

4 ft. to less than 4 ft.-6 in.

7 in.

4 ft-6 in. to less than 5 ft

9 in.

5 ft. to less than 5 ft.-6 in.

11 in.

5 ft.-6 in. to less than 6 ft.

14 in.

7.

Under obstructed construction, the distance between the sprinkler deflector and the ceililess 6 inches and more than 12 inches

8.

Sprinklers shall be positioned with respect to lighting fixtures, cable trays, pipes, ducts and obstrmore than 24 inches wide and located entirely below the sprinkler so that the minimum distance fromthe near side of the obstruction to the center of the sprinkler is not sless than the value specified below:
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entirely
below

the
sprinklers

D
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ofdeflector
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M
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side
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(ft)

Less than 6 inches

1 ½ feet

6 inches to less than 12 inches

3 feet

12 inches to less than 18 inches

4 feet

18 inches to less than 24 inches

5 feet

24 inches to less than 30 inches

6 feet

9.

Where the bottom of the obstruction is located 24 inches or more below the sprinkler deflector: (a)Sprinklers shall be positioned so that the obstruction is centered between adjacent
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sprinklers; (b) The ob

greater than 24 inches wand (c) The obstruction shsprinklers. When the extensishall be installed below the obs

10.

In the special case of an obstructisprinkler shall be located at least 36 incbe limited to a maximum width of 12 incheinches to either side of the centerline of the b

11.

A minimum of 18 inches of clear space below th

H
igh

D
egradation

C
ategorization

The following are examples of high degradation categories(a)

The system is out of service or inoperable

(b)

Sprinkler head distance from the ceiling, at least 2 or more of the heads e

(c)

Two or more adjacent sprinkler heads in the area under consideration are affec(horizontal, vertical, or obstructions located below) and obstruction heads are not procompensate for the specific obstruction. See evaluation guidance above.

(d)

Based on the specified ceiling temperature limits, the sprinkler head temperature ratings emaximum temperature set-points recommended. See evaluation guidance above.

(e)

The placement and spacing of 25 percent of the sprinklers within the fire area, zone, or room undeconsideration do not meet the spacing/placement conditions of their UL listing or do not meet theoverall sprinkler head spacing assessment guidance specified above.

(f)

If the system is actuated by the fire detection system and the degradation categorization of the firedetection systems is high, then the degradation categorization of the suppression system would behigh even when the degradation to the suppression system is medium or low.

M
edium

D
egradation

C
ategorization

The following are examples of medium degradation categories:(a)

Improper assessment of system performance or evaluation of internal system corrosion. The system isfunctional but outside design basis.
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(b) The placement and spacing of 10 percent of the sprinklers within the fire area, zone,
or room under consideration do not meet the spacing/placement conditions of their UL
listing or do not meet the general assessment guidance specified above

(c) If the system is actuated by the fire detection system and the degradation
categorization of the fire detection systems is medium, then the degradation
categorization of the suppression system would be medium even when the
degradation to the suppression system is low. The system is in an unanalyzed condition.

Low Degradation Categorization

There is no “low” degradation. If the system complies with its design basis there is no degradation.

The following is an example of low degradation category:

(a) The sprinkler system layout and head placement within the fire area, zone, or room
under consideration meets or exceeds the minimum industry code requirements and
the conditions of the sprinkler head UL listing and testing approvals.

7.2.2. Automatic Halon Systems (LATER - UNDER DEVELOPMENT)

General Assumptions

Compensatory measures are not viewed as risk equivalent functions and are not credited by
this methodology (e.g., Additional manual fire fighting equipment staged in the area of
the degraded or inoperable automatic fire suppression systems does not assure that
the risk is neutral).

[Some credit should be given for compensatory measures, even if not full credit. This is
consistent with NRC staff statements that a degraded fire barrier is better than no fire barrier.]

General Guidance

Should be evaluated against the code of record.

High Degradation Categorization

Same as for 7.2.1
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Medium Degradation Categorization

Same as for 7.2.1

Low Degradation Categorization

Same as for 7.2.1

7.2.3 Automatic Carbon Dioxide Systems (LATER - UNDER DEVELOPMENT)

General Assumptions
Compensatory measures are not viewed as risk equivalent functions and are not credited by

this methodology (e.g., Additional manual fire fighting equipment staged in the area of
the degraded or inoperable automatic fire suppression systems does not assure that
the risk is neutral).

[Some credit should be given for compensatory measures, even if not full credit. This is
consistent with NRC staff statements that a degraded fire barrier is better than no fire barrier.]

General Guidance

Should be evaluated against code of record or design basis.

High Degradation Categorization

Same as for 7.2.1

Medium Degradation Categorization
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8.0 Detection / Manual Firefighting Effectiveness

For guidance regarding how to evaluate the minimum effectiveness of the fire detection
system and its ability to adequately react to a fire See section 7.1.

Manual fire fighting effectiveness under severe fire conditions is complex and difficult to
assess. Generally, event history has demonstrated that when faced with a challenging fire
condition the effectiveness of plant fire brigades, in the absence of assistance from either
fixed plant fire protection features or offsite fire fighting support, have shown conditional
limitations which have impeded their ability to be effective. For example, weaknesses in
actual fire brigade performance is often a reflection of ineffective training, minimal fire brigade
drill performance expectations, incomplete fire fighting strategies (pre-plans), poor fire ground
communications, improper or inappropriate specialized fire fighting equipment and
extinguishing agents, poor application and logistics/stagging of specialized fire fighting
equipment, inappropriate staffing, poor fire ground command and control, physical
limitations of individual fire brigade members, etc.

In addition, manual fire fighting is affected by several time factors. Manual fire fighting
effectiveness is directly affected by how long (time) it takes for plant operations to accept or
acknowledge the fire alarm and confirm that there is a fire. Once, plant operations has made
the decision to respond the fire brigade (5 -10 minutes), the fire brigade has to react and then
report to the fire brigade equipment locker(s) (5 -10 minutes) and don protective clothing,
SCBA, and prepare the appropriate special fire fighting equipment to take with them to the
fire area, zone or room under consideration (7 -15 minutes). Upon completing the donning of
the appropriate protective equipment and selecting the initial fire fighting equipment to
responded with, the brigade responds to the area of concern (5 -15 minutes before the
complete team is assembled near the area of concern). Once in the area, the fire brigade
deploys and readies its equipment to fight the fire (5 -15 minutes). Once the equipment is
setup, the brigade then make its an effort to control and suppress the fire (7-30 minutes
under ideal condtions). Once the fire has been placed under control complete fire
extinguishment can be accomplished (30 minutes - 3 hours). Therefore, it is assumed that it
takes from 34 minutes to 1 hour and 35 minutes for a fire brigade to control a challenging fire
under ideal conditions. Time is a factor for fire growth and smoke development. For
example, depending on the room size and the fuel burning, a dense layer of smoke (from
floor to ceiling) can develop within a fire area, zone, and room under consideration in 5 to 15
minutes after fire initiation at a ventilation flow rate of 10 room air changes per hour.

Time is an important factor that needs to be considered. In addition to time, judgements will
have to be made with regard to the skill of the fire brigade under strenuous conditions. Their
ability to cope with the stress of a serious fire challenge and implement the guidance
provided by the fire fighting (pre-fire plan) strategy are an equally important factors. These
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integrated factors (time, skill / equipment utilization) are best evaluated by witnessing a
unannounced fire brigade drill.
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General Evaluation Guidance

E
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a. Communications

Evaluate the adequacy of the fire brigade communications equipment.

· Individual radios with lapel microphones through a repeater (best)
· Cell phones, regular phones, and message runners (minimal)

b. Fire Brigade Equipment

Evaluate the adequacy of the fire brigade equipment.

· Appropriate specialized fire fighting nozzles, hose, and fittings provided.
· Are the site wide fire hazards identified and the appropriate fire fighting and

specialized extinguishing agents provided in the vicinity of the subject fire
hazards.

· Smoke removal equipment provided.
· Specialized equipment, such a thermography equipment provided.
· Appropriate search and rescue equipment provided.
· Adequate SCBA and spare air cylinders.
· Personal Protective equipment (turnout coats, pants, and helmet) meet industry

and OSHA standards
· Standpipe installed hose capable of reaching all areas

c. Fire Fighting (pre-fire plans) Strategies

Evaluate the fire brigade fire fighting (pre-fire plans) strategies. These fire fighting
strategies should as a minium address the following for each fire area containing
safety-related equipment or components:

· Fire hazards
· Extinguishants
· Direction of attack
· Systems to be managed to reduce loss
· Heat sensitive systems
· Fire brigade specific duties
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· Potential hazards toxic radiation
· Smoke control management/Ventilation systems
· Special operational instructions
· Instructions for general plant

The fire fighting (pre-fire plans) strategies should included a smoke removal/venting
plan. Assess how this plan will protect the redundant shutdown path to a harsh smoke
environment as result of the plans implementation and that the plan takes into
consideration on how the areas immediately adjacent to the fire area, zone, or room
under consideration will be maintained tenable.
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d. Fire Drill

Witness a unannounced fire brigade drill and evaluate the following:

· Verify that the fire brigade response is satisfactorily demonstrated, including fire
brigade leader command and control, teamwork, communications techniques,
utilization of support from other resource groups, and proper selection of
suppressant. Review the adequacy of the fire brigade's capability to locally
control HVAC systems/dampers in the fire area. Review the licensee planning
for post-fire habitability of important operating spaces (ventilation, room cooling).

· The drill should comprehensive and simulate the use of fire fighting equipment
required to cope with the type of fire and challenging environmental conditions
presented by the fire and the burning materials under consideration. Observe
the following:

- Protective clothing properly utilized.
- SCBA properly utilized. (Including wearing face pieces and using

breathing air)
- Hose lines properly deployed.
- Entry into the fire room done properly.
- Assess fire brigade leader's direction, thoroughness, accuracy and

effectiveness during the fire fighting effort.
- Radio communications with control room adequate?
- Did fire brigade check for propagation into another area?
- Did fire brigade utilize the fire fighting (pre-fire plans) strategies?
- Did the fire brigade perform smoke removal operations?
- Did the fire brigade bring sufficient equipment to the scene to properly

perform fire fighting operations?
- Established back-up hose lines?

Note - The time of the alarm, the time the fire brigade is fully assembled, and
the time the fire is placed under control.

· Verify that drills make effective use of the pre-fire plans, and that the pre-fire
plans accurately depict the conditions in the identified risk critical fire areas.

· Determine whether communications between the control room and fire brigade
are adequate to both fight the fire and conduct post-fire safe shutdown.
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techniques) are the critical elements of this effectiveness evaluation and should be considered to be critical indicators ofreactive performance.
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High degradation is three or more of the findings noted below. Each instance of a
single brigade member counts as a finding. As an example, if three members of the
brigade did not use proper techniques, that would be a high degradation.

- Consistently E
ex

ce
ss

iv
e

fir
e

br
ig

ad
e

re
sp

on
se

- Fire brigade did not perform satisfactory as a team;
- Weaknesses associated with the proper use of personal protective equipment

and fire fighting equipment and its deployment;
- Fire brigade did not use proper fire fighting techniques or agents to fight the

simulated fire;
- Fire brigade did not use full protective equipment including SCBA ;
- Pre-fire plans and their goals were not fully implemented;

Communications was not satisfactoryineffective

(c) The fire brigade misses a drill.

Medium Degradation Categories

(a) A medium degradation occurs if there are two of the findings noted above.

The following are examples of medium degradation categories:

(a) If a drill can not be witnessed then assume that the fire brigade skill level and their
response to a challenging fire condition would result in medium or average
performance.

(b) Fire fighting (pre-fire plans) are less than comprehensive and do not establish the
minimum guidance needed to support the necessary fire fighting operations.

(c) Fire brigade equipment not state-of the-art, specialized fire fighting agents not
provided for special hazards or adequately stagged, response and transport schemes
for fire fighting equipment not well defined, and noted weaknesses in the material
condition of fire brigade equipment.

(b) Fire brigade equipment not in good overall condition, specialized fire-fighting agents are
not provided for special hazards or properly staged.

Low Degradation Categories
A low degradation occurs if there is one of the findings noted above.
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The remaining examples constitute full compliance; hence there is no degradation.

The following are examples of low degradation categories:

(a) Drill scenario was well planned and the observed fire brigade performance was
satisfactory when evaluated against the guidance above.

(b) No apparent weakness in fire brigade equipment or the stagging of this equipment,
specialized fire extinguishing agents for special hazards are maintained in the
appropriate areas of concern.

(c) Fire fighting (pre-fire plans) strategies are comprehensive and exceed minimum NRC guidance.

9.0 Safe Shutdown Capability

This section is not required because safe shutdown considerations are not treated separately
in the “FMF” equation in the SDP. These considerations have been incorporated into other
factors in the equation.

Degradation to post-fire safe shutdown capability are generally caused by direct fire damage
to systems or components being used to achieve and maintain post-fire safe shutdown
conditions, unsuitable environment for operator actions, safe shutdown equipment unable to
provide injection at flow/pressure necessary to meet function and the unavailability of safe
shutdown equipment due to fire induced circuit failures.
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General Assumption

It is assumed that there are no other equipment failures except those identified below. If the
reliability factors for the post-fire safe shutdown/recovery systems or components being
taken credit for by this methodology are not satisfactory the risk significance of the fire area
may need to be adjusted in a more detailed analysis.

Extra High Degradation

Redundant SSD trains are located in the area(s), zone(s), or room(s) under consideration.
No recovery capability exists for performing essential functions external to the area, sone, or
room under consideration.

High Degradation

Redundant SSD trains are located in the area(s), zone(s), or room(s) under consideration.
Manual recovery of one fire affected SSD train is credited (e.g. alternative shutdown method
for the control room) for providing the essential safe shutdown function(s).

Medium Degradation

Redundant SSD trains are located in the area(s), zone(s), or room(s) under consideration.
One protected train or a recovery train available remains unaffected by the fire and
immediately available.

Low Degradation

Redundant SSD trains are located in the area(s), zone(s), or room(s) under consideration.
One protected train and the manual recovery of the fire affected SSD train or one system
with redundancy (remaining trains subject to common cause failure (CCF)) remains
unaffected by the fire and immediately available.

Note that all degradations in safe shutdown of lesser severity than “Low Degradation” have
minimal risk significance. As a result, safe shutdown capability with a minimum of two
independent trains, each of which can perform the essential function, is minimally risk significant.
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Table 4.1 Quantification of Degra dLevel of
Degradation
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3-Hour Fire
Barrier

1-HourFire Barrier

Automatic FireSuppressionEffectiveness

ManualFire Fighting Effectiveness
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InsideControlRoom
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-0.5

-0.75
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Overall
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for Area

Detection and
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Detection and
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Fire barrier
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Redundant SSD trains are located in the area(s), zone(s), or room(s )train is credited (e.g. alternative shutdown method for the control roo m(HIGH)
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Redundant SSD trains are located in the area(s), zone(s), or room(s) under consideration. One protected train or a r e

available remains unaffected by the fire and immediately available. (M
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3-Hour Fire Barrier Protection Scheme

1-hour Fire Barrier Protection Scheme

Degradation Quality Ratings

Degradation Quality Ratings

Detection and
manualfiresuppression

Fire barrier

Overall
DQR

for Area

Detection and

automaticfiresuppression

Detection and
manualfiresuppression

Fire barrier
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Redundant SSD trains are l orecovery of the fire affected S S

remains unaffected by the fire an d

3-Hour Fire Barrier Protection Schem e

1-hour Fire Barrier Protection Scheme

Degradation Quality Ratings

Degradation Quality Ratings
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Table 4.2, Fire Protection Defense-in-Depth Degradation Qualitative Rating (DQR) Charact e
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Table 4.4. Combination of Fire Ignition (Initiation) Frequency and Overall Fire Protection Defense-in-Depth (DID)
Qualitative Rating (DQR) Characterization for a Fire Area(s), Zone(s) or Room(s) under Consideratio n
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Figure 9.1 Degradation of Post-fire Safe Shutdown Capability
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Redundant SSD trains are located in the area(s), zone(s), or room(s) under
consideration. No recovery capability exists for performing essential functions

external to the area, sone, or room under consideration.
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Redundant SSD trains are located in the area(s), zone(s), or room(s) under
consideration. Manual recovery of one fire affected SSD train is credited (e.g.

alternative shutdown method for the control room) for providing the essential safe
shutdown function(s).
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Redundant SSD trains are located in the area(s), zone(s), or room(s) under
consideration. One protected train or a recovery train available remains unaffected

by the fire and immediately available.
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consideration. One protected train and the manual recovery of the fire affected SSD

train or one system with redundancy (remaining trains subject to common cause
failure (CCF)) remains unaffected by the fire and immediately available.

F
IR

E
A

R
E

A
B

O
U

N
D

A
R

Y



Pre-decision a

54

T
R

A
IN

A
(P

rotected
from

fire)

TR
A

IN
B

F
ire

A
rea

of
C

oncern

AND

M
A

N
U

A
L

R
E

C
O

V
E

R
Y

O
F

T
R

A
IN

B

OR one system with redundancyremains unaffected by the fire andimmediately available



Pre-decision a

55

P
reparation

for
inspection,P

R
A

/IP
E

E
E

review
offire

risk
insights

and
assum

ptions

USE OF FPRSSM PROCESS

Inspection
findings/observations

identified
by

inspectors

Used to determine the risk sensitivity ofindividual findingsEvaluated and integrate perceived findingsMaintains focus on important areasProvides a logical method for understanding riskimpact of findings
DURING AND AS PART OF THE INSPECTION

Findings are identified and grouped by plantarea (Step1)

Engage the Licensee and, ifnecessary, refine results

Determine potential Risk Significance Results(lookup Table 4.4)

Assignment of Quantitative Values toFindings (see Step 4 - Lookup Table4.1) (see Step 8 and 9)

Correlation of Fire Protection DID Findingsto Inspection Finding RiskCharacterization Process (see Step 7 -lookup Table 4.4)

Integrated Assessment of Defense-in-Depth (DID) Findings (see Step 5 -Lookup Table 4.2)

Identification and Adjustment of IgnitionFrequency (see Step 6 - lookup Table 4.4aand, Table 4.4).
Define fire scenario for area of concern(Step 2 - See Section 5.0)Qualitative evaluation of findings (see Step 3)

·

Passive Fire ProtectionFeatures (see Section 6.0)

·

Detection / AutomaticSuppression Effectiveness(see Section 7.0)

·

Detection/ Manual FireFighting Effectiveness (seeSection 8.0)

·

Post-fire Safe Shutdown

Figure
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Case 1: Cable Spreading Room and its int eExample 1A.The cable spreading room (fire area 57) is directly under tBuilding on elevation 43'-0". The east wall of the cable spreaswitchgear room (fire area 60) and the “B” switchgear room (fireinterfacing walls between the CSR and the switchgear rooms arewall segment (which includes a door) in the south wall at column linesegment is rated for 1 hour and 48 minutes. In addition, there is a doofire area 60 and a door from the CSR into the static inverter enclosure androom to the “B” switchgear room. This air return is not protected with a fire o“B” switchgear room are the hot shutdown panels which are used for post-fire sto be used to shutdown the plant in the event of a significant fire in the cable spreThe CSR is protected by an automatic Halon suppression system which is provided witfire detectors that activate the Halon system and provide fire alarm indication in the MCR.A. General AssumptionsThe fire load in the cable spreading room is high. Most of the redundant control circuits associated wplant’s safety functions are located within the cable spreading room. For the purpose of this assessmenassumed that a fire has occurred in the CSR. The fire is assumed to have started by a fault in the pressurheater bus and the fault has caused a fire which has propagated to the cable in the room’s overhead. The fusources in the CSR have sufficient energy to result in a fire that is capable of developing a hot gas layer.The licensee did not establish the fire or environmental threshold conditions (e.g., temperatures at which cableinsulation would degrade) that could lead to functional failures (faults or spurious signals) of safe shutdownelectrical cables. Therefore, for this assessment it is assumed that if the critical post fire safe shutdownfunctions within the cable spreading room will be susceptible to fire damage and loss of function. Therefore,manual operator recovery actions may have be taken outside the main control room in order to regain plantcontrol and achieve and maintain safe shutdown conditions.Due to the uncertainties associated with the installation of passive fire protection features (e.g. installation of afire door in a Thermo-Lag wall when it was fire tested in a concrete wall; untested fire barrier wall joints andchanges in wall direction), and the fact that most fire rated assemblies are qualified on the basis of onesuccessful qualification fire test, it is assumed that if the combustible fuel
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load, fuel geometry, aof the fire barrier in queIt is assumed that fire barrierspropagation out of the area of cThe fire initiation frequency (IF) for theDue to a fire in the CSR which results in theenter into shutdown procedures and implemeremote shutdown panel and/or other locations ouB. Post-Fire Safe Shutdown - Potential Impact and CaFor a fire in the CSR alternative shutdown capability is provindependent of the cable spreading room. The hot shutdown cSwitchgear Room on Reactor Auxiliary Building (RAB) elevationnecessary to regain control of and operate systems, equipment, andmaintain post-fire safe shutdown conditions. Due to a number of air lespreading room and the switchgear rooms, a challenging fire in the CSRpropagation into the adjacent rooms.An inspection team concern was room and electrical equipment cooling and contlocal control stations during a control room fire. Specifically, there are several findincould contribute to habitability conditions of the Hot Shutdown Control Panel (HSCP) rCSR. These findings and weaknesses are related to design issues associated with: the Csuppression system; the lack of a smoke management plan associated with both the fire briand the design and implementation of the alternative shutdown capability. Smoke in the HSCPthe “A” and “B” switchgear rooms would inhibit plant operator access to these areas and could insuccessful operation of equipment. For a fire in this area, the normal HVAC in the HSCP is lost whecontrol cables in CSR are damaged. In addition, the normal HVAC to the switchgear rooms could be lresult of a fire-induced loss of off-site power (LOOP) trip signal caused by the fire in the CSR.C. Conditions Affecting Fire Mitigation EffectivenessDuring the inspection, conditions were identified with the design of the CSR Halon fire suppression system thatcould affect its ability to suppress a fire. Specifically, the system is designed to provide a concentration of 5 to7 percent for a minimum of 10 minutes. Review of initial testing records for this system indicates that thesystem delivered and held a room Halon concentration more than 6 percent for 4 to 5 minutes and more than 5percent for 11 to 12 minutes. These concentrations do not meet the criteria of NFPA 12A (1980). Specifically,cable fires can be deep seated. This condition may result from flaming combustion at the surface or from theignition within the mass of fuel. Smoldering combustion then progresses slowly through the mass. Theburning rate of these fires can be reduced by the presence of Halon and they may be extinguished if a highconcentration can be maintained for an adequate soaking time. However, it is not normally practical tomaintain a sufficient concentration of Halon for a sufficient time to extinguish deep-seated fires. The NFPAcode
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recommends that thedeep-seated.NUREG/CR-3656, “Evaluatiothat for exposure fires, the mini10 minutes for IEEE-383 qualifiedTable 10 of the report states that for fconcentration of Halon 1301 was 15 mincables in the horizontal position.Other issues with the CSR Halon suppression sthe cross zone thermal fire detection system and itdampers, and fire doors. For example, if a fire door isor if a fire damper does not close completely the Halon sThe inspection report did not identify any conditions that woulassociated with the placement and layout of the thermal detectoAs part of the inspection, fire brigade effectiveness was evaluated bystrategies (pre-fire plans), by inspection of the fire brigade fire fighting eqequipment, and by witnessing an unannounced fire brigade drill. The inspeeffectiveness weaknesses associated with pre-fire plans (smoke removal/conto protect fire brigade members from the hazards associated with fire-fighting. Bmade during the witnessing of a drill, the inspection identified several fire brigade p(e.g., basic fire-fighting technique/equipment deployment operations not fully implemebreathing apparatus during drills).The Thermo-Lag wall segment (which includes a door) in the south CSR wall at column linesRAI/RA3 is rated for 1 hour and 48 minutes. The fire loading conditions associated with this roomfire involving the in-situ fuel in the CSR has the potential energy that exceeds the Thermo-Lag wallqualification fire test conditions.D. AssessmentBased on the conditions noted during the inspection, a qualitative screening assessment of the potential risksignificance of the fire protection DID principles weaknesses was performed.Assuming that a fire occurs in the CSR , the fire should be detected eventually by the fire detectors in the room.Since, the Halon suppression system is actuated by cross zoned thermal detectors (2 detectors on twoseparate detector loops have to sense the fire) it is inherent that a time delay in actuation will occur. The timedelay associated with having to actuate a cross zoned thermal detection system may provide the conditions fora deep seated cable insulation fire to become more established. In addition, if a fire door or damper in thesystem does not fully close or an HVAC fan does not stop, the system will not actuate. Considering thepotential system actuation delays and the inability of the system to deliver the required Halon concentrationsneeded to control and extinguish a deep seated cable insulation fire, the degradations in AD/AS effectivenessis considered to be high.
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The fire loading condThermo-Lag wall qualifisouth CSR wall at columnminimum 3-hour requiremensuppress, control, and extinguisdegradations associated with thepropagating to the “B” switchgear roofire could be controlled by manual suppIt should be noted that the fire detection systeno active function to mitigate the consequencesfactor and can delay operator and fire brigade respassociated with detection effectiveness are medium tfire event. During the inspection, weaknesses associafire fighting operations in a timely and efficient manner wedegradation in detection effectiveness indicates an overall mTherefore, an assumed challenging fire in CSR can cause fire damfunctions. Thus, the post-fire safe shutdown methodology requires thequipment and functions that have been affected by fire damaged to theaccomplished by abandoning the main control room, isolating fire affectedneeded equipment from alternative power sources, manually re-aligning valvsystems, monitoring reactor shutdown and core cooling performance parameteHSCP.Since the HSCP is located in the “B” switchgear room which is adjacent to the CSR, thecase when the barrier fails is extra high. In addition, the independent ventilation system prroom which is located in the “B” switchgear room could be rendered inoperable as result of afrom the CSR fire, and subsequent fire fighting actions could affect operator habitability inside Hthe switchgear rooms. The room and electrical equipment cooling for the “B switchgear room, andthe HSCP room, could be achieved through manual operation of HVAC equipment whose control circcomponents were protected from fire. However, operating the exhaust fan could contribute to the smomigration from a CSR fire into the switchgear rooms and the HSCP room. Should the barrier between theswitchgear room and the CSR survive, controlling the plant from outside the control room is normallyconsidered to be a high SSD degradation. However, the smoke complications could have had an impact onthe operators making a timely recovery of the plant. Therefore, a high degradation for the case when the barriersucceeds is expected to be over-optimistic, but for this example a high degradation for SSD will be assumedfor the case where the barrier succeeds.The potential change in CDF of these identified weaknesses in the fire protection DID principles can beexpressed as follows:

PRS = IF + FB + SSD + AD/AS +D/MS
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Therefore, if a challof the potential risk sig

IF= -2FB = -1SSD = -0AD/AS = 0D/MS = -0.5

-------

PRS = -3.5 (red)

This term is the double room term (term when firewhere barrier doesn’t fail) is not normally used for mthan or comparable to the double room term for mediuExample 1B.Take the case where the fire barrier between the “B” switchgear room and the cable sprestored to a three hour barrier.

IF= -2FB=- 2SSD= 0AD/AS = 0D/MS = -0.5

----------

PRS (drt) = -4.5

As a result, PRS due to the double room term (if barrier fails) is now -4.5. However, the FPRSSM indicatesthat the single room term (if barrier suceeds) must also be used to evaluate cases with no fire barrierdegradation. Therefore the single room term will use SSD= -1 if full credit is given to the SSD and notdeducted for smoke. Note that the single room term utilizes FB=high=0 since no barrier exists in the “B”switchgear room to mitigate the fire damage. The single room term is as follows.IF= -2FB= 0SSD = -1AD/AS = 0D/MS = -0.5
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----------------PRS (srt) = -3.5The total of the drt and srt is -If the PRS for examples 1A and 1BCDF was realized as a result of fixingapproximation due to the fact that only thyou would getIF = -2FB = 0SSD = -1AD/AS = 0D/MS = -0.5----------------PRS (srt for example 1A) = -3.5Therefore, example 1A PRS really is 1E-3.5 + 1E-3.5 which is the sumchange is CDF for example 1A is twice as great as example 1B. The onlycalculated is due to the apparent conflict of the change in CDF for examplessrt for example 1A. R
em

em
ber

thatfor
m

edium
degradation

offire
barrier,the

double
room

term
is

adequate
for

this
screening

approach
since

the
single

room
term

is
no

larger
than

the
double

room
term

.

Example 1CFix automatic suppression: AD/AS = Low degradationIF= -2SSD = 0FB = -2AD/AS = -1.5D/MS = -0.5----------------PRS (drt) = -6For the single room term,SSD= -1FB = 0Therefore total change in CDF is -5 (White)CASE 2: AUXILIARY FEEDWATER ROOMSExample 2A
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The auxiliary feedwa695'-0", center section.Fire Area 32 and Unit 2 tu31. The boundaries of the tw3-hour rated assemblies (e.g., dwall has a door opening that is profusible link counterweight door closeprovided with spot type ionization detecair compressors, and various electrical pasources available to produce a hot gas layerA. General AssumptionsThe cables and equipment for all AFW pumps are locateit is assumed that a fire has occurred in Fire Area 32 as aThere is sufficient energy to result in the development of hotThe licensee did not establish the fire or environmental thresholinsulation would degrade) that could lead to functional failures (fauelectrical cables. Therefore, for this assessment it is assumed that, iffunctions are exposed to a fire environment they will be susceptible to fiThe fire initiation frequency (IF) for the AFW pump rooms is 5E-3/yr.For the loss of all AFW, the EOPs direct the operators to use bleed and feed to coodecay heat. For the purpose of this assessment, it is assumed that the cabling assocfeed operation remains free of fire damage and that the charging pumps are unaffectedfighting operations.B. Post-Fire Safe Shutdown - Potential Impact and CapabilityThe inspection identified in Fire Area 32 that AFW flow could be lost due to control cable fire-induced dto AFW Pump 12 motor operated discharge valves (MV32381 and MV32382). The SSA assumed the losall Train A AFW equipment for a fire in this area. As a result, Train B AFW components (including valvesMV32381 and MV32382) were credited for accomplishing the hot shutdown decay heat removal function forUnit 1. Both valves were normally open and were used to control AFW pump discharge flow to either steamgenerator SG11 (MV32381) or SG12 (MV32382). According to the SSA, to accomplish the decay heatremoval function, one of these valves must be free of fire damage in fire area 32. Given this configuration, afire in fire area 32 could damage both valve control circuits in the unprotected junction box.In addition, it was identified that No.12 AFW pump suction valve MV32335 control circuits would be vulnerableto fire damage in Fire Area 32. Damage to these circuits could cause the normally open pump suction valve toclose, tripping the credited AFW pump on low suction pressure.C. Conditions Affecting Fire Mitigation Effectiveness
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Fire door 62 is installed inUnit 2 AFW pump room (Firerating) fire door. The door wasactivation and release of a fusibleto the code. Specifically, the code spthese devices be located near the ceilindelayed.For a fire in Fire Area 32, Unit 1 AFW Pump Rooalong column line G in the Unit 2 Turbine Building.side was located between the main feedwater pumpsArea 32, and would have required additional hose to beThus, if the fire brigade used the Unit 2 Turbine Building firhave to enter Fire Area 31 and breach the fire barrier wall bypump rooms. The resulting heat and smoke could expose reducommon fire and smoke environment, and impede post-fire safe sThis was considered a manual fire fighting weakness.D. AssessmentA qualitative screening assessment of the potential risk significance of the fire prweaknesses was performed.If the fire in Fire Area 32 caused fire damage such that the preferred and SSD analysis dsystem could not be recovered, the operators would follow the EOPs for a loss of feedwateimplement a bleed and feed operation. Since a recovery methodology (using the pressurizer Pcharging pumps in the bleed and feed mode) is immediately available and unaffected by the fire,degradation in SSD effectiveness is considered to be medium.The installation of the fire door / closer between the two AFW pump rooms does not meet the code. Theits ability to close in a timely manner to fully protect the opening is not credited by this assessment. In additthe 1-hour raceway fire barriers protection for the “B” train AFW cables in Fire Area 32 were removed andcould not be credited. Therefore, the FB degradations for Fire Areas 31 / 32 are considered to be high.The inspection did not evaluate the effectiveness of the sprinklers or the detection system provided for FireAreas 31 / 32. Therefore, it is assumed that the these system will function as designed. However, it isassumed that degradations associated with the placement and location of detectors and obstructions tosprinklers may exist. Therefore, for this assessment, it was assumed that medium degradations affectingAD/AS effectiveness exist.During the inspection an assessment of the fire brigade and its effectiveness were not performed. Therefore, itis assumed that the fire brigade performance would be average and exhibit medium degradations in D/MS.
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The potential risk sigexpressed as follows:

PRS = IF + FB + SSD + AD/A

Therefore, if a challenging fire werethe potential risk significance of the firIF = -2FB = 0SSD = -2AD/AS = -0.75D/MS = -0.5-------PRS = -5.25 (White)Example 2BFor example 2B, we will assume that the fire door between fire areas 31/32 hwe will focus on the one hour barrier from now on. Fix the fire barrier in exampleIF = -2FB = -1SSD = -2 due to feed and bleedAD/AS = -0.75D/MS = -0.5----------PRS (DRT) = -6.25But the SRT must also be calculated since the barrier has a low degradation.IF = -2FB = 0SSD = -4 due to feed and bleed and one train of AFW (which is assumed adequate)AD/AS = -0.75D/MS = -0.5-------------PRS (SRT) = -7.25Therefore sum of SRT and DRT is -6.25 (Green)Note that fixing automatic suppression instead of the fire barrier may not produce a Green since the cablingwithout a fire barrier may not be fully protected by successful automatic suppression.
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313 Each of these values i

of 10.
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SDP Scenarios

2-14-00

The following scenarios illustrate th

inspection findings. Both the NRC an

Scenario 1The resident inspector noted a penetration seal being repaired

permits. The situation has been in effect for 14 days, and a rovinaccordance with plant procedures.

In Phase 1, Step 1, this finding is screened out since the impairment existed fo

days with the appropriate compensatory measures in place.

S
cenario

2

The resident inspector noted two sprinklers (out of 10 total) in a LPCI pump room obstructed

by a modification during the last refueling outage. The situation has existed for more than 3 months.

The finding is not screened out in Phase 1, Step 1 since it has existed for more than 30 days

without compensatory measures. The inspector notes that Figure 4-5 and Protection Scheme 1 applyto the safe shutdown system in question. Since the 3-hour fire barrier is not affected by the finding,the finding is screened out.
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S
cenario

3

The resident notes that a fire door i s

power to redundant safe shutdown trai n

resident determines that the door has be e

The finding is not screened out in Phase 1, Step 1 si n

without compensatory measures. The inspector notesto the safe shutdown system in question. The three-hour

not independent. A Phase 2 analysis is warranted.

Step 1: The inspector noted no other adverse conditions in either of t h

rooms in question.

Step 2: The fire scenario involves a fire in leaking fuel oil in either diesel generator r
Step 3: A high degradation is assigned for the fire barrier using IP XXX Appendix H. No other

findings against DID elements are noted, except that 10% of the sprinklers do not meet spacing

requirements.
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Steps 4-7:

Using NRC formula:

FM

F =

IF

FB

M

S

AS

Q

D

C

C

-

1.2

0

-1

-

.75

0

0

Su

m:

FM

F=

-

2.95

Assumptions:

�

IF is based on diesel generator room

�

Fire Barrier: 3 hr considered highly degraded

�

Manual and automatic suppression have low degradation since no problems

�

Automatic suppression has medium degradation

�

No dependencies

If FMF = -2.95, this results in an ‘D’ from table 5.7 (3-30 days)Taking the ‘D’ to Table 5.8, and assuming no recovery (redundant trains are not protected

except by barriers which are highly degraded) (Column (7)), this set of conditions is YELLOW.

--------------------------Using NEI Formula:

FM

F =

IF

C>

FB

D

M

S

AS

AC

C

C

-

1.5

0

-1

-2

-

1.25

+.5

0
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Sum:

FM

F =

-

5.25

Assumptions:

�

IF same as switchgear room value, di

�

Fire Barrier: 3 hr considered highly degrad

�

Detection has zero degradation

�

Manual suppression has zero degradation since no p

�

Automatic suppression has low degradation

�

AC is +.5 since administrative controls failed to prevent the doo

�

No dependencies

If FMF = -5.25, this results in a ‘G’ from Table 5.7 (3-30 days). Taking the ‘G’

and assuming no recovery other than the protected redundant trains in the room,conditions is GREEN.

Scenario 4The XYZ Nuclear Power Station has two adjacent (Trains A and B) DC Electrical Equipment

Rooms. Both rooms include equipment to safely shutdown the plant for their respective trains. TheDC Equipment Rooms are provided with:

Ionization smoke detection systemThree hour fire rated barrier wallsPrimary fire protection is hose stationsBackup fire protection is portable extinguishers
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Step 1. Inspection findinexcess of degraded three hare located in the room, the inStep 2. A creditable fire scenario can bestyrofoam and cardboard packing materialStep 3. Qualitative assessment determined:

Barrier degradation rating is highDetector degradation is low

Steps 4-7Using NRC formula:

FMF =

IF

FB

MS

AS

QD

CC

-2

0

-1.5

0

0

0

Sum:FMF=

-3.5

Assumptions:

�

IF same as switchgear room value

�

Fire Barrier: 3 hr considered highly degraded

�

Manual suppression has low degradation since no problems observed

�

No automatic suppression available

�

No dependencies since no automatic suppression available and therefore no issue with the

common water system
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If FMF = -3.5, this rTaking the ‘F’ to table 5.barriers which are highly deNote that if the condition existed for m--------------------------Using NEI Formula:

FMF =

IF

C>FB

D

MS

AS

AC

CC

-2.3

0

-.5

-2

0

+.5

0

Sum:

FMF =

-4.3

Assumptions:

�

IF same as switchgear room value, divided by 2 (see Table 5.4)

�

Fire Barrier: 3 hr considered highly degraded

�

Detection has low degradation

�

Manual suppression has ZERO degradation since no problems observed

�

No automatic suppression available

�

AC is zero since administrative controls failed to prevent presence of transient combustibles

�

No dependencies since no automatic suppression available and therefore no issue with the

common water system
If FMF = -4.3, this results in a ‘G’ from Table 5.7 (<3 days). Taking the ‘G’ to table 5.8, and assumingno recovery other than the protected redundant trains in the room, this set of conditions is GREEN. Itis YELLOW if the conditions existed more than 30 days.Scenario 5
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Fire Area Conditions (CC

�

Non rated steel hatch in 3hr b

�

1 hr raceway fire barriers in area a

�

Pressure regulator setting in fire hose c

�

Fire brigade drill has not been evaluated by N

�

Conditions have existed for >30 days.

�

There is a combustible storage cabinet immediately be

�

Fire scenario is fire in/at combustible storage locker.

--------------------------Using NRC formula:

FMF =

IF

FB

MS

AS

QD

CC

-3

0

-.25

-1.25

+.5

—

Sum:FMF=

-4.00

Assumptions:

�

IF taken from IPEEE

�

Fire Barrier: 3 hr considered highly degraded (supersedes high DR of 1hr raceway barriers

due to ‘indeterminate’ rating.�

Manual suppression has high DR due to pressure reducers (supercedes the medium DR from

NRC’s having not witnessed a fire brigade drill)�

Automatic suppression fully credited

�

QD is the ‘Quantification of Dependencies’ from table 5.2

�

CC is zero as there is no issue with the common water system

If FMF = -4.00, this results in an ‘E’ from table 5.7 (>30 days)
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Taking the ‘E’ to tabroom, this set of cond--------------------------Using NEI Formula:

FMF =

IF

C>FB

D

MS

AS

AC

CC

-3

0

-1

0

-4

+.5

+.5

Sum:

FMF =

-7.0

Same basic assumptions as above; assigned a highcabinet directly below the non rated hatch. C>FB was aalthough combustible worth of room is <1 hour.If FMF = -7.0, this results in a ‘G’ from table 5.7 (>30 days)Taking the ‘G’ to table 5.8, and assuming no recovery other than the proteroom, this set of conditions is GREEN.Scenario 6This scenario was used to show that ‘indeterminate’ raceway fire barriers at Plant X are “potentiallysignificant (non–GREEN).”Fire Area Conditions (CCW Pump Room):

�

Raceway fire barrier (Kaowool) rating is ‘indeterminate’

�

Assume significant fire which can challenge Kaowool barriers exists

�

Conditions have existed for >30 days.

--------------------------
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Using NRC formula

FMF =

IF

FB

MS

AS

QD

CC

-3

0

-1

-1.25

—

—

Sum:FMF=

-5.25

Assumptions:

�

IF taken from IPEEE

�

1hr fire barrier (Kaowool) assigned High DR due to

‘indeterminate’�

Assume full credit for auto suppression and fire brigade

If FMF = -5.25, this results in an ‘F’ from table 5.7 (>30 days)Taking the ‘F’ to table 5.8, and assuming no recovery other than the proteroom, this set of conditions is WH
IT

E.

Using NEI Formula:

FMF =

IF

C>FB

D

MS

AS

AC

CC

-3

0

-1

-2

-4

-.5

—

Sum:

FMF =

-10.5

If FMF = -10.5, this results in a ‘G’ from table 5.7 (>30 days)Taking the ‘G’ to table 5.8, and assuming no recovery other than the protected redundant trains in theroom, this set of conditions is GREEN.Scenario 7
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The fire area consisseparating each roomconcrete walls. The areaSSA). All essential cables aan exemption to allow less thaautomatic suppression with onlyis the low combustible load in the roheight walls.Step 1. Inspection findings noted that the one-haddition, there is some undocumented code deviatStep 2. Two credible fire scenarios can be postulated. A firetransient combustibles or by a fire involving the concentrated copumps. In each of these cases there is only a very small probabilicable damage. However, it will be evaluated as if cable damage is poStep 3. Qualitative assessment determined:

Barrier degradation is mediumDetector degradation is low

Steps 4-7.Using NRC formula:

FMF =

IF

FB

MS

AS

QD

CC

-1.2

-0.5

-1

0

+.25

Sum:FMF=

-2.45

Assumptions:

�

IF = auxiliary building
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�
Fire Barrier: 1 hr co

�

Manual suppression has

�

Detection has low degradatio

�

Although not stated in NRC metho

affects manual suppression
If FMF = -2.45, this results in an ‘C’ from TableTaking the ‘C’ to table 5.8, and assuming one of the(Column (4)), this set of conditions is WHITE.--------------------------Using NEI Formula:

FMF =

IF

C>FB

D

MS

AS

AC

CC

-1.7

-.5

-.5

-1

0

-.5

+.25

Sum:

FMF =

-3.95

Assumptions:

�

Same as above

�

Divide IF by 3 before taking log (See Table 5.4)

�

Detection has low degradation

�

AC is -.5 since administrative controls are working

If FMF = -3.45, this results in a ‘D’ from table 5.7 (> 30 days)Taking the ‘D’ to Table 5.8, and assuming one of the redundant trains remains free of fire damage(Column (4)), this set of conditions is GREEN.
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NOTE: If chargingassumed then potentianalysis, high pressure sas availability of one train m


