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NEI 00-01 Chapters 1-2 and General NRC
NEI 00-01 Chapters 1-2 and General NRC4.

4A4 "... [Tmhe screening of a circuit failure scenario
cannot be driven solely by the numerical results of
the PRA screening ... The integrated decision process
therefore includes consideration of the following: the
screening PRA result;, safety margins and defense-in-
depth; uncertainty of the results."
4.3.5. "... Model and parameter uncertainty is
sometimes more effectively treated with sensitivity
analysis rather than statistical uncertainty ... For the ...
screening process...:
* Scenarios screened in the qualitative

screening, or with a risk at least a factor of
lower than all acceptance criteria ... , can be
treated with a qualitative discussion of
uncertainty. If uncertainty is determined to be
too large ..., then a more detailed
consideration of uncertainty is needed.

* [For] [sicenarios whose risk ... Is within a factor
of 10 of the acceptance criteria, quantitative
uncertainty and/or sensitivity analysis is
required."

3/6/02 NRC Comments on NEI 00-01. Draft C.
Comment L.2. "... [I]t may be appropriate to retain
some deterministic acceptance criteria for high
consequence events, i.e., not screen them out,
unless an appropriate degree of rigor can be
attached ... [ithe treatment of uncertainty associated
with a risk tool such as NEI 00-01 should be explicitly
and carefully considered."



NEI 00-01 Chapters 1-2 and General I NRC

1.1. "... [Tmhe deterministic method, derived from
NRC regulations, guidance and long-held industry
interpretations of the foregoing (incorporated into
plant's licensing basis) is provided for analyzing and
resolving circuit failure issues. Risk-informed methods
are provided to determine the risk significance of
identified issues..."

1.1.1. (Issues within the Licensina Basis). "...NEI 00-01
can be used to support exemptions or deviations in
areas where the plant configuration clearly does not
meet its own long-standing licensing basis ..."

1.1.2. (Issues Beyond the Licensing Basis). "...
Exemptions or deviations should not be required
where there has been a legitimate and long-
standing difference in interpreting the regulations ..."

9/11/02 NEI ResDonse to NRC Comments. Comment
.J. ..... While it is true that plant-specific safety

evaluations were not intended for application to the
industry at large, the restatement of similar staff
positions in multiple SERs and inspection reports Is
Indicative of a trend, or mode, In [NRCJ staff positions.
Staff cannot discount such trends merely be stating
that they were intended only for the plants in
question."

3/6/02 NRC Comments on NEI 00-01, Draft C.
Comment G.1. "... Staff approvals documented in
safety evaluations were specifically applicable to the
plant under consideration and do not represent staff
endorsement of a particular approach for industry-
wide application. Further, plant-specific exemptions
granted in accordance with 1OCFR50.48 and 50.12 do
not constitute a new regulatory position generically
applicable to all licensees."



NEI 00-01 Chapters 1-2 and General NRC

Rev. 0. "Guidance for Post-Fire Safe Shutdown 3/6/02 NRC Comments on NEI 00-01 S Draft C.
Analysis" Comment G.4. "The title ['Guidance for Post-Fire

Safe Shutdown Analysis'] for this document [NEI 00-
9/11/02 NEI Response to NRC Comments, Comment 01 ] should be revised as the document discusses
GA. "NEI will consider a title change that primarily circuit failure analysis, and is not a
appropriately reflects the content of the document comprehensive guide to post-fire safe-shutdown
[NEI 00-01]." analysis ... "

1 . "... The methods in this document do not require 3/6/02 NRC Comments on NEI 00-01. Draft C.
the systematic re-evaluation of a plant's post-fire safe Comment G.6. "... mTlhe NEI guidance states that,
shutdown analysis, nor do they take precedence 'The methods in this document are not intended to
over specific requirements accepted by the NRC in a require systematic re-evaluation of a plant's post-fire
plant's post-fire safe shutdown analysis." safe shutdown analysis, nor do they take

precedence over specific requirements accepted by
9/11/02 NEI Response to NRC Comments, Comment the NRC in a plant's post-fire safe shutdown analysis.

'"... In response to Generic Letter 88-20, plants This appears to allow a selective Implementation of
performed extensive risk analysis [my emphasis] to this methodology by licensees when issues related to
determine potential vulnerabilities to fire as part of post-fire safe shutdown are identified and to
the IPEEE program ... NRC later concluded that the discourage Intentions to use the approach to Identify
IPEEE program was successful in meeting the intent of 'risk-significant' vulnerabilities ..."
Supplement 4 to GL 88-20 ,,, [Therefore], there Is no
need for another systematic search for vulnerabilities
... [Tlhis methodology ... has always been intended
for plant-specific use to address plant-specific issues.
Therefore, by its very nature, it must be 'selectively'
applied.".



NEI 00-01 Chapters 1-2 and General NRC
NEI 00-01 Chapters 1.2 and General NRC4

1.3.2.6. "...[T]he analyst identifies the potential
impacts to safe shutdown equipment, systems, paths
and functions relied upon for each fire area, and
then mitigates the effects on safe shutdown for each
safe shutdown component impacted by the fire. The
process of identifying and mitigating impacts..."

3.4L. "The following criteria and assumptions apply
wen performing fire area compliance assessment to
mitigate the consequences of the circuit failures
identified ... for the required safe shutdown path ..."

a.3 "... [Mlanual actions are equivalent In mitigation
capability to automatic operation."

j. "...[M]anual actions specified as precautionary
or confirmatory backup actions ... for a primary
mitigating technique..."

Draft NUREG-1 778. Chapter 2 (Terminoloay).
"Mitigating Action: A manual action ... designed to
stop the progression or reduce the severity of the
unwanted condition."

3/6/02 NRC Comments on NEI 00-01. Draft C.
Comment 1.7. "Section 1.3.7 [of NEI 00-01, Draft C
{Section 1.3.2.6 in Rev. 0}] introduces a new
approach that suggests that mitigating the Impacts to
the required safe shutdown paths Is an acceptable
alternative to providing the protection required in
Section III.G.2 of Appendix R to 10 CFR Part 50 ..."

A



NEI 00-01 Chapters 1-2 and General NRC

2.L "... [I]n Section III.G [of Appendix R] ... the only
performance goal identified is the requirement to
initially achieve and maintain hot shutdown and to
subsequently achieve cold shutdown ... [that] can
be further defined as follows: 'To assure that a single
fire in any plant fire area will not result In any fuel
cladding damage [breach of first defense-in-depth
barrier, I.e., core damage] [my emphasis], rupture of
the primary coolant boundary [breach of second
defense-in-depth barrier, i.e., core damage with
radioactive release Into containment) [my emphasis]
or rupture of the primary containment [breach of third
defense-in-depth barrier, ie., core damage with
radioactive release into and ultimately from
containment, i.e., offsitel [my emphasis]..."'

Ap. R.Li "... When considering the effects of fire,
those systems associated with achieving and
maintaining safe shutdown conditions assume major
importance ... because damage to them can lead
[my emphasis) to core damage ... The phrase 'safe
shutdown' will be used throughout this appendix as
applying to both hot and cold shutdown functions ...
Mhe loss of function of systems used to mitigate the
consequences of design basis accidents under post-
fire conditions does not per se Impact public safety,
the need to limit fire damage to systems required to
achieve and maintain safe shutdown conditions Is
greater than the need to limit fire damage to those
systems required to mitigate the consequences of
design basis accidents.

10/17/03 Comments on NEI 00-01. Rev. 0. Assuring
that core damage, or worse, will not result Is less
conservative than assuring no loss of ability to
achieve and maintain safe (hot) shutdown.
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NEI 00-01 Chapters 1-2 and General NRC

5. "Free of Fire Damage: Achieved when the SSC
under consideration is capable of performing its
intended function during and after the postulated
fire, as needed. It may perform this function
automatically, by remote control ... or by local
operation."

9/1-1/02 NEI Response to NRC Comments. Comment

Draft NUREG-1778. Chapter 2 (Terminology). "...
[T] he SSC under consideration is capable of
performing its intended function during and after the
postulated fire, as needed. Licensees seeking
exemptions from Section III.G.2 must show that the
alternative proposed provides reasonable assurance
that this criterion is met ... "

3/6/02 NRC Comments on NEI 00-01, Draft C.
Comment 2.2. "... [TIhe NEI definition represents a
relaxation from the current NRC regulations and
guidance..."

2.2. "... Ilihe second sentence In the definition
[abovel Is the statement that adds clarity ... and is
consistent with the rong-standing practice in the
nuclear industry, reviewed on many occasions by
NRC staff as being in conformance with NRC
requirements."

&



NEI 00-01 Chapters 1-2 and General NRC

2.1. "... [lI]n Section III.G [of Appendix R] ... the only
performance goal identified is the requirement to
initially achieve and maintain hot shutdown and to
subsequently achieve cold shutdown ... [that] can
be further defined as follows: 'To assure that a single
fire in any plant fire area will not result In any fuel
cladding damage [breach of first defense-in-depth
barrier, LIe., core damage] [my emphasis], rupture of
the primary coolant boundary [breach of second
defense-in-depth barrier, i.e., core damage with
radioactive release Into containment) [my emphasis]
or rupture of the primary containment [breach of third
defense-in-depth barrier, L.e., core damage with
radioactive release Into and ultimately from
containment, I.e., offsltel [my emphasis]....'.

pR.1.2A "... When considering the effects of fire,
those systems associated with achieving and
maintaining safe shutdown conditions assume major
importance ... because damage to them can lead
[my emphasis] to core damage ... The phrase 'safe
shutdown' will be used throughout this appendix as
applying to both hot and cold shutdown functions ...
[TIhe loss of function of systems used to mitigate the
consequences of design basis accidents under post-
fire conditions does not per se impact public safety,
the need to limit fire damage to systems required to
achieve and maintain safe shutdown conditions Is
greater than the need to limit fire damage to those
systems required to mitigate the consequences of
design basis accidents."

10/17/03 Comments on NEI 00-01, Rev. 0. Assuring
that core damage, or worse, will not result Is less
conservative than assuring no loss of ability to
achieve and maintain safe (hot) shutdown.



NEI 00-01, CHAPTER 3
"DETERMINISTIC METHODOLOGY"



NEI 00-01 Chapter 3 (DetermInisftc Methodology) NRC

3.1. "'Free of fire damage' allows for the use of GL 810. "1 OCFR50 App. R utilizes the term 'free of
manual operator actions to complete the required fire damage.' In promulgating App. R, the
SSD functions ... In conjunction with allowing the use Commission has provided methods acceptable for
of manual operator actions and repairs in support of assuring that necessary SSCs are free of fire damage
post-fire SSD, the NRC ..." (see Section IlI.G.2a, b and c) ..."

Fiaure 3.1. "Develop Methods for Mitigation: ... 3. ApD. R. lll.G.1 a. "... These features shall be capable
Perform Manual Action ... " of limiting fire damage so that (a) One train of

systems necessary to achieve and maintain HSD
3.1.1.5. "... Compliance to the separation conditions from either the control room or emergency
requirements of Sections Ill.G.1 and 11I.G.2 may be control station(s) is free of fire damage..."
supplemented by the use of manual actions ..."

10/17/03 Comments on NEI 001. Rev. 0. There is no
mention of manual actions in either III.G.1 or III.G.2.

3.4.1.4. "... Refer to Appendix E for additional ApD. R. lI.G.2. "Except as provided for in paragraph
guidance on the use of manual actions as a G.3 of this section, where cables or equipment,
mitigating technique." including associated non-safety circuits could

prevent operation or cause maloperation ..."
3.4.2.4 (title). "Develop a Compliance Strategy or
Disposition to Mitigate the Effects Due to Fire
Damage to Each Required Component or Cable"



NEI 00-01 Chapter 3 (Deterministic Methodology) NRC

3.11 ." ... Feed and bleed is one method for
accomplishing safe shutdown recognized In plant
procedures and risk analysis [for PWRsJ. Therefore, it
may be used for post-fire safe shutdown ... This
guidance ... allows the use of mitigation strategies
acceptable for other accident analyses."

Richards (NRC) to Kenny (BWROG) 12/12/00 Letter on
GE-NE-T43-0002-00-03-RO1). "... The staff ... has
concluded that the September 1, 1999, BWROG
SRV/LPS position, as revised, establishes that SRV/LPS
meets the requirements of a redundant means of
post-fire safe shutdown [for BWRsJ under Section
III.G.2 of 10 CFR Part 50, Appendix R ..."

10/17/03 Comments on NEI 00-01. Rev. 0. Feed and
bleed is a contingency to avert core damage, not
maintain hot shutdown, when other means of
averting core damage have been expended.

3.2.1.2. "Assume that exposure fire damage to
manual valves ... does not adversely impact their
ability to perform their ... safe shutdown function ...
Fire damage to a manual valve is not postulated to
affect the ability to manually open or close the valve
should this be necessary as a part of the post-fire safe
shutdown scenario."

10/17/03 Comments on NEI 00-01, Rev. 0. Not all
parts of a manual valve are necessarily immune to
fire effects, e.g., valve packing. Without subjecting
manual valves to qualifying tests for fire immunity, this
assumption is not justified.
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NEI 00-01 Chapter 3 (Deterministic Methodology) NRC
-. 1

3.2 1.6. "Identify equipment that could spuriously operate
and impact the performance of equipment on a required
SSD path during the equipment selection phase."

3.2.2.2. "... Assure that any equipment that could
spuriously operate and adversely affect the desired [SSD]
system function(s) is also identified ..."

9/11/02 NEI Response to NRC Comments. Att. D. "... NRC
believes that the licensee should consider more than one
simultaneous hot short within a single multiconductor
cable if damaged by fire ... NEI addresses multiple
spurious actuation, but does so In a risk context ... Mhe
deterministic portion of the method (Chapter 3) does not
evaluate the plant for multiple spurious actuations ..."

9/11/02 NEI Response to NRC Comments. Comment 3.35.
"... The GL 81-12 'systems approach' methodology
requirements does not Include postulating the spurious
operation of every circuit In the fire area ... This
methodology has been reviewed and approved by the
NRC during numerous site inspections ... Requests ... for
consideration of specific combinations of potential
failures outside the SSD flow path can be evaluated for risk
significance using Section 4 methodology ... [T]he industry
position is that only those spurious operations resulting
from fire-induced damage to SSD components and
associated circuits whose failure can cause a direct
effect on SSD equipment operation require evaluation
during the deterministic analysis."

3/6/02 NRC Comments on NEI 00-01. Draft C,
Comment 3.26. "... The potential for multiple spurious
operations or maloperations must be considered
during the equipment Identification process [Chapter
3J."

3/22/82 "Clarification" to GL 81-12. "Systems
Approach." "... [I]n accordance with Section ill.G.3
of Appendix R ..., the following information is required
...: ... Show that fire Induced failures (hot shorts, open
circuits or shorts to ground) of each of the cables ...
[n the associated circuits of concern located in the
fire area] ... will not prevent operation or cause
maloperation of the alternative or dedicated
shutdown method."

12/16/02 NRC Comments on NEI 00-01 Draft Rev. D.
AL "... [Tihe methodology ... must address spurious
equipment operation, or maloperatlons in non-
essential shutdown systems that may have a
significant effect on shutdown capability."



NEI 00-01 Chapter 3 (Deterministic Methodology) NRC

3.3.1.6. "The automatic initiation logics for the 10/17/03 Comments on NEI 00-01. Rev. 0. Manual
credited post-fire safe shutdown systems are not actions by an operator are currently allowed only In
required to support safe shutdown. Each system can the control room.
be controlled manually by operator actuation ..."

3.4.1.3. "Address all cable and equipment impacts Draft NUREG-1 778. Chapter 2 (Terminoloay). "Any-
affecting the required safe shutdown path in the fire and-All/One-at-a-Time: All potential spurious
area. Mitigate each potential impact one at a time actuations that may occur as a result of fire in a

single fire area must be addressed and either
prevented, or the effects of each actuation
appropriately mitigated, on a one-at-a-time basis ..."

3.4.1.6 " ... Use exemptions, deviations and licensing 10/17/03 Comments on NEI 00-01. Rev. 0.
change processes to satisfy the requirements Compliance, not exemptions, etc., should be the rule,
mentioned above [Ill.G.1 a and b; lIl.G.2 a through f] not the exception.
and to demonstrate equivalency depending upon
the plant's license requirements."



NEI 00-01 Chapter 3 (Deterministic Methodology) NRC
4

3.4.1.7. "... [Elach equipment impact, including
spurious operations, is to be addressed on a one-at-
a-time basis. The focus is to be on addressing ... and
mitigating the effects of each individually
[References: Licensing Citation, Byron SSER 5, pp. 9-
1 1; WNP2 Submittal dated 5/23/86; Browns Ferry
Inspection Report for 7/17 though 7/21, Question #23,
Item (3); Duane Arnold Response to NRC RAI dated
4/20/82, Item 2.b, p. 14].

3.5.1.1. "Consider the following circuit failure types
on each conductor (one at a time) ... Consider the
three types of circuit failures identified above [hot
short, open circuit, short to ground] to occur
individually on each conductor ... For failures within
the licensing basis, evaluate the effects of each of
these types of circuit failures on each conductor one
at a time ... "

9/11/02 NEI Response to NRC Comments, Comment
j.. "... While it is true that plant-specific safety

evaluations were not intended for application to the
industry at large, the restatement of similar staff
positions In multiple SERs and Inspection reports is
Indicative of a trend, or mode, In [NRC] staff positions.
Staff cannot discount such trends merely be stating
that they were intended only for the plants in
question."

NRC Proposed Generic Communication. "Risk-Informed
Inspection Guidance for Post-Fie Safe-Shutdown
InsDections - Attachment: Draft Guidance for Risk-
Informing NRC Inspection of Associated Circuits. "... For
any multiconductor cable (thermoset or
thermoplastic), any and all potential spurious
actuations that may result from Intra-cable shorting,
Including any possible combination of conductors
within the cable, may be postulated to occur
concurrently regardless of number ... To facilitate an
inspection ..., inspectors should consider only a few
(three or four) of the most critical postulated
combinations. For any thermoplastic cable, any and
all potential spurious actuations that may result from
intra-cable and Inter-cable shorting with other
thermoplastic cables, including any possible
combination of conductors within or between the
cables, may be postulated to occur concurrently
regardless of number ..."

3/6/02 NRC Comments on NEI 00-01. Draft C.
Comment G.1. "... Staff approvals documented in
safety evaluations were specifically applicable to the
plant under consideration and do not represent staff
endorsement of a particular approach for industry-
wide application. Further, plant-specific exemptions
granted In accordance with 10CFR50.48 and 50.12 do
not constitute a new regulatory position generically
applicable to all licensees."



NEI 00-01 Chapter 3 (Deterministic Methodology) NRC

3.4.2.3. "Using the circuit analysis and evaluation 3/6/02 NRC Comments on NEI 00-01. Draft C.
criteria contained in Section 3.5 ..., determine the Comment 3.45. "... [Aliternative approaches that rely
equipment on the required SSD path that can on an analysis of the types of circuit faults that may
potentially be impacted by a fire in the fire area, and occur as a result of fire damage may significantly
what those possible impacts are." reduce the safety margin that would be achieved

through compliance with regulatory requirements
3E "App. R Section lII.G.2 identifies the fire-induced ...Because the consequence of failure may be high,
circuit failure types that are to be evaluated for NEI 00-01 should be revised to assure that the use of
impact from exposure fires on SSD equipment ... analytical methods for determining the potential
[and] ... requires consideration of hot shorts, shorts-to- effects of fire damage be limited to circuits of
ground and open circuits." equipment whose failure or inadvertent actuation

would not have a direct and immediate impact on
B.2. "1 OCFR50 App. R requires that equipment the ability of selected HSD systems to perform their
required for SSD be free of fire damage and that intended function. In the absence of a plant-specific
these circuits be evaluated for the fire-induced exemption or deviation, required flow path
effects of hot shorts, shorts-to-ground and open components ... should be provided with fire
circuits ..." protection features sufficient to meet Section III.G.2 of

App. R..."

3.4.2.4 (title). "Develop a Compliance Strategy or ADD. R. ll.G.2. "Except as provided for in paragraph
Disposition to Mitigate the Effects Due to Fire G.3 of this section, ... one of the following means of
Damage to Each Required Component or Cable" ensuring that one of the redundant trains Is free of fire

damage shall be provided: ..."



NEI 00-01, TABLE 4-1
"PRELIMINARY SCREENING"



Fire frequency (Ff)

High I Medium I Low

High MAY BE >1 E-5/yr
Probability of NEVER SCREEN A

spurlous Medium1 ALWAYS <1E-
actuation of 5yr

component SCREEN ONLY IF BOTH AUTO
combinatLons SUPPRESSION AND HOT

(PSA) LOW SHUTDOWN CAPABILITY

l____ _____ __ _CAN BE FULLY CREDITED



NEI 00-01 Revision 0
May 2003

TABLE 4-1
Preliminary Screening

Fire frequency (Fr)

High Medium Low

- ,~~ I4_

0
0.
a
0
W

I-.
0

1ra 1
U.5

Ci.0

=0

Analyze

Screen if all 3 of automatic
suppression, detection and
manual suppression, or hot
shutdown capability can be
credited.

Screen if 2 of
automatic suppression,
detection and manual
suppression, or hot
shutdown capability
can be credited.

Screen if all 3 of automatic Screen if 2 of automatic Screen if I of automatic
a suppression, detection and suppression, detection and suppression, detection and
a manual suppression, or hot manual suppression, or hot' manual suppression, or hot
C shutdown capability can be shutdown capability can be shutdown capability can be
:! credited. credited. credited.

05

Screen if 2 of automatic
suppression, detection and
manual suppression, or hot
shutdown capability can be
credited.

Screen if I of automatic
suppression, detection and
manual suppression, or hot
shutdown capability can be
credited.

Screen

I

I

I
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NEI 00-01 Revision 0
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TABLE 4-2
Criteria for Evaluating Ff and PSA (High, Medium or Low) in Table 4-1

Element High Medium Low

Fire Frequency. Defined Criteria: High number of fixed ignition Criteria: The fire area has limited number of Criteria: No fixed ignition source such as pumps or
as the frequency of those sources that have potential for damaging fixed ignition sources that have potential for electrical cabinets. Transient combustibles are
fires with a potential to fire. These sources include switchgear, damaging fires, or no fixed combustibles but administratively controlled with provisions for possible
damage critical equipment ignition sources with liquid combustibles or transient combustible for extended periods. staging of combustibles when fire watch will be in effect.
if left alone. flammables such as large pumps and The area has higher potential for transient Example fire areas are; cable tunnels and cable spreading

compressors, transforners. Example fire fires due to maintenance activities in the area rooms with no fixed ignition source.
areas are: switchgear room, Turbine or its adjacent rooms. Example fire areas are
Building, control room, diesel generator those cable spreading room with few, i.e., Basis: The quantitative criterion used in Table]
rooms, cable spreading rooms or electrical one or two electrical cabinets, and battery I "sd fe d .. Fires less
rooms with more than a few cabinets, and rooms. Fire areas in the Auxiliary Building I E{0year are categoized as "Low" fire frequency.
pump rooms. Fire areas in the Auxiliary or Reactor Building that do not contain more
Building or Reactor Building with high than one or two fixed ignition source may be IE-02/year and IE.031year (FIVE), with a majority of these
concentration of fixed ignition sources, e.g., categorized as Medium. fires occurring due to welding or cutting. The area specific
relay room or auxiliary electrical equipment frequency depends on several factors, including the possible
room should be categorized as high. Basis: The quantitative criterion used in ignition sources in the area, the procedural controls

Table 4-1 for 'Medium" is perfonned at the plant for both ignition sources and
Basi: The quantitative criterion used in Fires between combustible controls, and the location of sufficient
Table 4-1 for 'High" is bas /year and I yar are categorzed as combustibles needed to damage equipment. A damaging

r I. Fires greater Q t"Medium." transient fire needs to pass the presence of the plant
than IE-03/year are categorized as high / P of a damaging fire in a cable personnel (maintenance worker or fire watch in case of

:: U T.~. ~ spreading room will remain below IE-31yr. welding and cutting) and occur in specific location with
fire frequencies around IE-2/yr depending The frequency of a fire in a battery room is respect to the potential targets to be of damaging potential.
on the number of the location type at each around 1E31yr in a plant with at least two Combined with these factors, fire area ignition frequency in
plant (FIVE). battery rooms. . an area with no fixed ignition source and administratively

controlled combustibles will be less than I E-4/yr.

Note: When available, IPEEE or fire PRA initiating event frequencies should be used to categorize the fire frequency.
The frequency used in this screening is the total fire area fire frequency, either severe or non-severe.
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TABLE 4-2 (continued)
Criteria for Evaluating Ff and PSA (High, Medium or Low) in Table 4-1

Element High Medium Low

Probability of Spurious Criteria: The conductors of Criteria: The conductors of the component Criteria: Conductors of the component combination(s)
Actuation of Component(s) component combinations as follows: combination(s) are routed: are routed in separate conduits or in fused armored

cables. Additionally, one can include combinations such
Probability of undesirable or no a) Thermoset/ Thermoplastic Inter- U In cable tray(s) within separate multi- as two cables in conduit (with CPTs) where the product
recoverable spurious actuation of cable, conductor (MC) cables with CPT, OR of the failures is less than 0.01. Lastly, the "Low"
the redundant component. Note b) Thermoset/ Thermoplastic, MWC U In conduit where: a) located in same cable category will include component combinations where
that at this point in the screening or I/C to l/C Intra-cable. or with CPT, OR located separate single the initial probability is between 0.1 and 0.01, but is
some information on the c) Cable in Conduit w/oCPT. conductor cables (IC-IC) with CPT, OR required to be sustained for greater than 5 minutes (see
component combinations including separate I C-MC or MC-MC cables w/o below).
their circuits and routing including B CPT
the raceway may be known. High" is based on conditional N In armored cables w/o fuses. _-Low is based on
Factors to be considered include probability of 0.1 tn. 0.01.-
circuit design. e.g.. no~uiwly de- = no

enerizedciruitsthatarerequred Actuation of Electrical Cicisde Additionally, one can include combinations suchenrie circits~ are requiredecrca~icutsu Elcria Ciuit due_91 01. Cal Firesm,_" Table 7-2 (Ref,
to remain do-energized. timing, to Cable Fires.' Table 7-2 (ef 6.4- as two T-sc intra-cable failures with CPT where Eetia ieisdet al ie. al - Rf

e~g., lock-in device that prevents 39). the product of the fWilures is between 0.01 and 0.1. 6.4.39).
e.g., lok d ttrent s hot Lastly, the Medium category will includedamage from a momentary hot
short resulting in spurious signal combinations wheret itial probaity is
and proximity of the circuits,
associated with the component greater than 5 minutes (see below).
combinations. T

asdou conditional probability of 0.01 to 0. 1 .1

Actuation of Electrical Circuits due to Cable
Fires," Table 7-2.
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NEI 00-01, CHAPTER 4
RISK SIGNIFICANCE ANALYSIS

[Limited Comparison Based Solely on Steps in Process, Using April
2003 Draft of Proposed Update to Fire SDP]



PRELIMINARY (PHASE 1 INITIAL) SCREENING

NEI 00-01 Chapter 4 (Risk Significance Analysis)

Identify adverse component combinations potentially
resulting from spurious cable actuations
1. Exclude MCCs, panels, SWGR
2. Select bounding (most risky) combinations

Estimate probability of spurious actuation (P) and
frequency of fire (F), each LUM/H based on qualitative
considerations
Assign credit (all or none), based qualitatively, for as many
of the following as applicable:
1. Auto suppression
2. Detection or manual suppression
3. HSD capability
Screen based on P-F pair rankings and number of above
credits

Fire SDP Section 4.0 (... Significance Determination)

Identify finding; assign to one of following categories:
1. Admin control or FP program
2. Fixed detection
3. Fixed suppression
4. Fire barrier
5. Post-fire SSD program

- Assign degradation rating (TIM/H) to finding
Screen all LOWs and any non-HSD

- Assign duration factor (DF) to finding
- Estimate total fire frequency (X) for affected area
- Screen if DF * X < screening value for finding category

-1-



RISK SIGNIFICANCE (PHASE 2) SCREENING

NET 00-01 Chapter 4 (Risk Significance Analysis) Fire SDP Section 4.0 (... Significance Determination)

- Determine fire damage states (FDS's) based on finding
category from Phase 1
1. Fixed detection and suppression are combined as

fire protection
2. Fire barrier is divided into fire confinement and

localized protection for cable or component

- Identify fire ignition source by type or general class
- Assign fire severity (expected and upper bound) and

location to each source
- Identify nearest, most vulnerable ignition and damage

targets
- Screen if fire ignition source cannot ignite secondary

combustibles nor cause damage consistent with applicable
FDS scenarios

- Estimate fire area frequency (F)
- Estimate fire size (Z), i.e., fraction of fires in area that can

damage cables/circuits
- Estimate probability of spurious actuation (A)
- Screen if F * Z * A < IE-7 for component combo in fire

area and < IE-6 for all areas if safety margin and defense-
in-depth considerations permit

Estimate nominal fire frequency (F) per ignition source
Adjust F based on status of combustible controls programs,
hot-work permitting programs or activities, and fire
watches
Assign severity factor (V) based on results from previous
screening for fire ignition source
1. V = 1.0 if previously screened at both expected and

upper bound severity
2. V = 0.1 if previously screened only at upper bound

severity
Screen if DF (from Phase 1) * sum of (V * F) for all
ignition sources < screening value for finding category and
level of degradation finding (MED or HI)
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Identify specific sets of targets as a function of FDS, with
the higher FDS's encompassing more widely-distributed
targets
Using simplified fire modeling tools, determine if fire
growth and exposure time will damage the targets in any of
the applicable FDS's
Estimate screening CCDP (C) for each SSD success path
surviving the postulated fire scenario
Screen if DF * sum of (V * F * C) for all fire scenarios <
1E-6

Estimate time to fire detection, automatic or manual
Assess performance and timing of fixed (automatic) fire
suppression
Estimate timing associated with manual fire suppression by
fire brigade, fire watch or general plant personnel
Estimate probability of non-suppression (X * Y)
Screen if DF * sum of (V * F * C * [X * Y]) for all fire
scenarios < IE-6

Estimate probability of automatic detection and suppression
failing to prevent undesirable consequences to the cables of
the component combo (X)
Screen if F * Z * A * X < 1E-7 for component combo in
fire area and < 1E-6 for all areas if safety margin and
defense-in-depth considerations permit
Estimate probability of manual detection and suppression
failing to prevent undesirable consequences to the cables of
the component combo (Y)
Screen if F * Z * A * X * Y < lE-7 for component combo
in fire area and < 1E-6 for all areas if safety margin and
defense-in-depth considerations permit
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- Estimate increase in CCDP given fire-induced failures for
the component combos of concern (A)

- Screen if F * Z * A * X * Y * A < 1E-7 for component
combo in fire area and < IE-6 for all areas if safety margin
and defense-in-depth considerations permit

Fire SDP Section 4.0 (... Significance Determination)

- Identify systems and functions, including ones beyond
licensee post-fire SSD analysis, that can be credited to
prevent core damage

- Identify manual actions, both in and outside of the Control
Room, to compensate for degraded elements of the SSD
program, including those specified by procedure to be
performed at the remote shutdown panel

- Estimate CCDP (C') from appropriate initiating event
worksheets, including probabilities of failure of additional
manual actions identified above [Note: C' is a more refined
value than that used previously for screening (C).]

- Calculate DF * sum of (V * F * C' * [X * y]) for all fire
scenarios and assign risk significance as follows:
1. Red if 2 E-4
2. Yellow if 2 1E-5 but < 1E-4
3. White if 2 1E-6 but < 1E-5
4. Green if < 1E-6

- Estimate increase in LERF given fire-induced failures for
the component combos of concern (A')

- Screen if F * Z * A * X * Y * A' < 1E-8 for component
combo in fire area and < 1E-7 for all areas if safety margin
and defense-in-depth considerations permit
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Associated circuits Associated circuits (of concern)
* " ... less than that required by Appendix R ..." * "... less than that specified by Appendix R ..."
* " ... steam generator atmospheric valves, ..." ... steam generator atmospheric dump valves,

* " ... (e.g., raceway, panel, junction) ..." * "... (e.g., raceway, panel, junction box) ..."

Cable Cable
* reference: IEEE Standard 100-1984 * reference: IEEE Standard 100-1988

Circuit Circuit
* reference: IEEE Standard 100-1984 * reference: IEEE Standard 100-1988
* "... electric current is intended to flow." * " electric current flows."
* No equivalent statement * "... Interconnection of components to provide

an electrical path between two or more
components."

Circuit failure modes: hot short Hot short
* "A fire-induced insulation breakdown ... " * No equivalent statement
* No equivalent statement * I... a specific type of short circuit fault condition

between energized and de-energized
conductors. "

* "... impressed voltage or signal on a specific * "... the voltage, current or signal ... impressed
conductor." onto one or more of the de-energized

conductors."
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Circuit failure modes: open circuit Oen circuit
* No equivalent reference * reference: Reg. Guide 1.189
* "A fire-induced break ..." * "... loss of conductor integrity due to heat or

physical damage (break)"
* No equivalent statement * "... Clarification: A circuit fault condition where

the electrical path has been interrupted or
'opened' at some point so that current will not
flow...."

Circuit failure modes: short-to-around Short to around
* "A fire-induced breakdown of a cable's * No equivalent statement

insulation system..."
* "... applied to ground/neutral." * " a grounded reference point (e.g.,

grounded conductor, conduit, raceway, metal
enclosure, shield wrap or drain wire within a
cable)."

Cold shutdown repair Cold shutdown repair
* "... fire-damaged equipment ... " * No equivalent statement
* "... for the required safe shutdown path." * No equivalent statement

Conductor Conductor
* reference: IEEE Standard 100-1984 * reference: IEEE Standard 100-1988
* No equivalent statement * "... A wire or combination of wires, not

insulated from one another, suitable for
carrying an electric current."

Desian basis fire No equivalent definition
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Emeraency control station Emeraency control station
* No equivalent statement "... located outside the MCR ... "
* "... includes the remote shutdown panel(s), No equivalent statement

local starters, electrical distribution panel, MOV
hand wheels and other equipment locations

'... " *"to manipulate plant systems and their
* No equivalent statement controls to achieve safe shutdown of the

reactor."

Enclosure Enclosure
* reference: IEEE Standard 380-1975 * reference: IEEE Standard 100-1988

Exposure fire Exposure fire
* reference: SRP Section 9.5.1 * reference: Reg. Guide 1.189
* utilizes the term "train" * utilizes the term "success path"

Fire area Fire area boundaries
* No equivalent statement * "... However, all unsealed openings should be

identified and considered when evaluating the
effectiveness of the overall barrier..."

* "... Where fire areas were not approved under * No equivalent statement
the Appendix A process,."

* No equivalent statement * " This analysis must be performed by at least
a fire protection engineer and, if required, a
systems engineer."

Fire barrier No equivalent definition

Fire frequency No equivalent definition

Fire protection design change evaluation No equivalent definition
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Fire protection proaram No equivalent definition

Fire zone Fire zones
* No equivalent reference * reference: Reg. Guide 1.189
* "... for analysis purposes that is not necessarily * No equivalent statement

bound by fire-rated barriers."
* No equivalent statement * "...Note: Compliance with Section lIl.G.2

cannot be based on rooms or zones. (GL 86-10,
Question 3. 1.5) "
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Free of fire damaae Free of fire damaae
.

0

No equivalent reference
No equivalent statement

* "... It may perform this function automatically,
by remote control (which includes manual
operations and/or remote manual operations),
or by local operation."

* No equivalent statement

* No equivalent statement

* reference: GL 86-10
* a"In promulgating Appendix R, the Commission

has provided methods acceptable for assuring
that necessary SSCs are free of fire damage
(see Section /li.G.2a, b and c), ... "

* No equivalent statement

* "... Licensees seeking exemptions from Section
III.G.2 must show that the alternative proposed
provides reasonable assurance that this
criterion is met. The term 'damage by fire' also
includes damage to equipment from the
normal or inadvertent operation of fire
suppression systems."

* "... Note: Section III.G.2 of Appendix R and
Position C.5.b of SRP Section 9.5.1 establish fire
protection features necessary to ensure that
systems needed to achieve and maintain hot
shutdown conditions remain free of fire
damage."

Generic Letter 86-10 fire hazards evaluation No equivalent definition
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High impedance fault: multiple high impedance fault
* reference: GL 86-10

* "... electrical fault below the trip point

* No equivalent statement

* Discussed in Appendix B.2, "Justification for the
Elimination of Multiple High Impedance Faults"

High impedance fault
* references: GL 86-10, Question 5.3.8; Reg.

Guide 1. 189
* "An electrical fault of a value that is below the

trip point ..."
* "... A circuit fault condition resulting in a short

to ground, or conductor to conductor hot
short, where residual resistance in the faulted
connection maintains the fault current level
below the component's circuit breaker long-
term setpoint..."

* Clarification provided as well as discussion of
multiple high impedance faults

High/low pressure interface (from Appendix C) Hiah/low pressure interface
* " ... A valve whose spurious opening ... " a "Reactor coolant boundary valves whose

spurious operation due to fire ..."
* Discussed in Appendix C, "High/Low Pressure * "... in excess of the available makeup

Interfaces" capability"

Isolation device Isolating/isolation device
* reference: IEEE Standard 380-1975 * reference: IEEE Standard 100-1988; Reg. Guide

1.189

Local operation Local operation
* No equivalent statement * "... from a location outside of the main control

room ... "
* " ... when automatic, remote manual, or * No equivalent statement

manual operation are no longer available ... "
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Manual operation
* No equivalent statement

* "... using the control room control devices
(e.g., switches) in the event that automatic
control of the equipment is either inhibited
based on plant procedures or unable to
function as a result of fire-induced damage."

* No equivalent statement

Operator Actions
* "... to achieve and maintain post-fire safe

shutdown..."
* No equivalent statement

* "... equipment located remote from the MCR. "

Probability of spurious operation No equivalent definition

Raceway Raceway
* reference: IEEE Standard 380-1975 * reference: IEEE Standard 100-1988; Reg. Guide

1.189
* No equivalent statement * "An enclosed channel of metal or non-metallic

materials ... with additional functions as
permitted by code ... "

* "... not restricted to cable trays, conduits ..." * "... not limited to, rigid metal tubing, ... and
busways."

Remote control Remote control
* No equivalent reference * reference: IEEE Standard 100-1988
* "... combination of electrically powered * "... a link ... between the control device and

control switches and relays ..." the apparatus to be operated ... "
* "... including the remote shutdown panel and * "Control of an operation from a distance..."

other locations with control capability outside
the control room."
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Remote manual operation O1erator-manual actions
* No equivalent statement * "... to achieve and maintain post-fire safe

shutdown..."
* " ... using remote controls ... " * "... performed locally by operators typically at

the equipment."

Remote shutdown location Remote shutdown location
* No equivalent statement * "... used to manipulate or monitor plant

equipment during the safe-shutdown process.
Examples include the remote shutdown panel
or valves requiring manual operation."

Remote shutdown panel Remote shutdown panel
* reference: GDC 19 * references: GDC 19; GL 86-10, Question 5.3.11
* ~" If electrical isolation and redundant fusing * "'... The control panel included in the plant

are provided ... " design for the purpose of controlling and
monitoring alternative shutdown functions from
outside the MCR. Note: Alternative shutdown
systems need not be redundant but must be
both physically and electrically independent of
the control room ... "

* "' for an event such as a control room fire." * "... GDC 19 (shutdown due to loss of control
room habitability) ... For GDC 19, damage to
the control room is not considered ... "
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Repair activity
* " .. failed as a result of fire-induced damage

* "... may include installation, removal, assembly
disassembly ... "
* "... materials, tools, procedures and personnel
available on site ..."

* "... Repairs may require additional, more
detailed instructions, including tools to be used,
sketches, and step-by-step instructions for the
tasks to be performed. Repair activities are
intended to restore functions and not
equipment since the equipment may be
destroyed by a fire event. Repair activities
may rely on exterior security lighting or portable
lighting if independent 8-hour battery backed
lighting is unavailable."

* No equivalent statement

. "... a modification of a plant SSC ... "

* No equivalent statement

* "... Notes: (1) [A)ppropriately controlled
equipment provided to facilitate the
implementation of procedurally directed
operator manual actions such as ladders,
flashlights, fuse pullers, extension bus/handles
are not considered tools. (2) (TIhe removal of
fuses (fuse pulling) is generally not considered
a repair. However, this determination must be
made on a case-by-case basis that considers
such factors as feasibility, time, adequacy of
emergency lighting, potential for human error
and personnel safety hazard. (See IN 84-09,
Attachment 1, Xl, for additional information)"

Required safe shutdown oath No equivalent definition

Required safe shutdown system Required shutdown system
a "... required safe shutdown functions ..." * "The systems credited ... each nuclear safety

function."

Required safe shutdown equipment/component No equivalent definition

Reauired safe shutdown cable/circuit No equivalent definition
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Safe shutdown No equivalent definition

Safe shutdown calabiLity No equivalent definition

Safe shutdown equipment/component Safe-shutdown equipment list: safe shutdown system
* No equivalent statement * "... that must operate or be prevented from

maloperating ... "
* "... to demonstrate compliance with Appendix * ... accomplished within established criteria ..."

R."i
* No equivalent statement * "... equipment (components, cables,

raceways, cable enclosures, etc.) ..."

Spurious operation SDurious actuation/operation
* "The inadvertent operation or repositioning ..." * No equivalent statement
* No equivalent statement * "A change (full or partial) ..."
* No equivalent statement * '... but not limited to: (a) opening or closing

normally closed or open valves, (b) starting or
stopping of pumps or motors, (c) actuation of
logic circuits, (d) inaccurate instrument
readings. "
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