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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
MINUTES OF THE ACRS SUBCOMMITTEE ON FIRE PROTECTION
 

OCTOBER 16-17, 2000
 
ROCKVILLE, MARYLAND
 

INTRODUCTION 

The Advisory Committee on Reactor Safeguards (ACRS) Subcommittee 6n Fire Protection held 
a meeting on October 16-17, 2000. in Room T-2 B3. 11545 Rockville Pike, Rockville, Maryland, 
with representatives of the U.S. Nuclear Regulatory Commission (NRC) staff, the Nuclear 
Energy Institute (NEI). the National Fire Protection Association (NFPA), and the Boiling Water 
Reactor Owners Group (BWROG). The meeting was held to gather information regarding the 
NFPA 805 Performance-Based Standard for Light Water Reactor Electric Generating Plants, 
BWROG Deterministic Circuit Analysis Methodology. BWROG use of safety relief valves (SRVs) 
and low pressure systems (LPSs) as an Appendix R safe shutdown path, NEI's Probabilistic 
Circuit Analysis, Baseline Fire Protection Inspection Procedures. and other fire protection 
related issues. The entire meeting was open to the public. Mr. Amarjit Singh was the cognizant 
ACRS staff engineer for this meeting. The meeting was convened at 8:30 a.m. on October 16, 
2000 and adjourned on October 17,2000 at 12:30 p.m. 

ATTENDEES 

ACRS Members 

J. Sieber. Chairman 
D. Powers, 
G. Apostolakis 

Principal NRC Speakers 

J. Hannon, Office of Nuclear Reactor RegUlation (NRR) 
E. Weiss, NRR 
E. Connell, NRR 
P. Qualls, NRR 
L. Whitney, NRR 
T. Ulses 
S. Dinsmore, NRR 
N. Siu, Office of Nuclear RegUlatory Research (RES) 



3 October 16-17, 2000 

Industry Representatives 

F. Emerson, NEI 
R. Bielen, NFPA 
T. Gorman, BWROG 
D. Henneke, San Onofre Nuclear Generating Station 
B. Najafi, Electric Power Research Institute (EPRI) 
C. Sinopili, PECO Energy 
S. Nowlen, Sandia National Laboratory (SNL) 
R. Kalantari, Engineering Planning and Management, Inc. (EPM) 
M. Schairer, EPM 
D. Shumaker, Salem Nuclear Generating Station 

No written comments or requests for time to make oral statements were received from members 
of the public. A complete list of meeting attendees is kept in the ACRS Office File and will be 
made available upon request. A list of those who registered is available in the ACRS Office. 
The presentation slides and handouts used during the meeting are attached to the office copy of 
these minutes. 

Chairman's Opening Remarks 

Mr. John D. Sieber, Chairman of the Fire Protection Subcommittee, convened the meeting at 
8:30 a.m. He stated that the purpose of this meeting was to discuss the NFPA 805 
Performance-Based Standard for Light Water Reactor Electric Generating Plants, BWROG 
Deterministic Circuit Analysis Methodology, BWROG Use of SRVs and LPSs as an Appendix R 
safe shutdown path, NEt's Probabilistic Circuit Analysis, Baseline Fire Protection Inspection 
Procedures, and other fire protection related issues. 

Boiling Water Reactor Owners Group (BWROG) Appendix R Committee Presentation, Use of 
SRVs and Low Pressure Systems (LPS) as Redundant SRVs and LPS as Redundant Safe 
Shutdown Paths and Associated Circuit Analysis for Safe Shutdown - Mr. Thomas A. Gorman 

. Mr. Gorman presented the background of the BWROG Appendix R Committee. The Committee 
was formed in the summer of 1997 in response to some issues that were brought up during 
NRC inspections of individual licensees. The Committee's objective was to provide an 
understandable and effectively sound design criteria for performing post-fire safe shutdown 
analysis, to establish a firm design and a firm licensing basis for the design of these facilities, 
and to provide clear for audits and inspections. The BWROG Committee identified three issues 
which needed to be resolve with NRC staff. First issue was the Use of SRVs and LPSs as 
redundant safe shutdown path; second, associated circuit analysis assumptions related to hot 
shorts and spurious operations in the Appendix R safe shutdown analysis and third, lack of 
comprehensive generic guidance on performing post-fire safe shutdown analysis. This generic 
guidance document will address many of the issues the NRC staff has identified in its Appendix 
R Circuit Analysis Resolution Plan, as well as other important fire protection issues. This 
document will provide BWROG positions related to requirements, clarifications of conflicting 
guidance, and the necessary criteria for determining generic compliance. Mr. Gorman stated 
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that BWROG Committee is closely working with NEt and NRC staff to develop this document 
and plans to submit to NRC staff for review and approval as a topical report by October 1999. 

Nuclear Energy Institute (NED Overview of Circuit Analysis Issue Resolution - Mr. Fred Emerson 

Mr. Emerson summarized the circuit analysis issue resolution and its status. He stated that the 
BWROG, EPRI, NFPA Technical Committee on Nuclear Facilities, the NEI Circuit Failures Issue 
Task Force, and NEI Fire Protection Working Group had been working with the NRC staff to 
address this issue. The NEt plans to test the cables in the next few months to address whether 
the theories are correct and whether is an actually spurious actuation occurs. The NEI guidance 
document NEI 00-01 is in draft and will be issued to the industry for their use after the testing 
has been completed. NEI 00-01will address the unresolved circuit analysis issues and the 
safety significance of the issue. This document will be applicable to all the plants and will 
address PWR systems. BWROG also has issued an guidance document which provides 
through deterministic method for performing circuit analysis. It also reflects circuit analyses 
practices in many approved plant licensing bases. BWROG document served as a template for 
NEI-00-01. The revised NEI-00-01 document provides seamless integration of deterministic and 
probabilistic approaches. 

The circuit failure probabilities will reflect the results completion of the cable testing. NEI plans 
to comprise an expert panel to tum the test results (including earlier test results) into 
probabilities of circuit failure. The testing will include the characterization of the circuit failure, 
the meshing point between what the insulation resistance between conductors and how it is 
compared to the actual device thresholds. The reason for this is that it might have a drastic loss 
of insulation resistance and a damaged cable, but if it does not get to the point where the device 
will actuate, but there is some type of protection. Each test will be eqUipped with numerous 
instruments, so NEI can test how some of the adjacent conductors, both within and without the 
cable, behave when insulation is damaged. The staff has provided extensive comments on the 
test plan, and NEI has incorporated most of the staffs comments. The testing will be completed 
by the end of January 2001. 

Mr. Emerson stated that three utilities have volunteered their plants to pilot the NEI-00-01 
guidance document. The pilots should address at least BWR and PWR plants. 

Mr. Emerson concluded that NRC should accept NEI-00-01/BWROG method. NEt-00-01 
document is the only risk-informed method which determine risk significance of potential circuit 
failures. It uses appropriate risk criterion as input to circuit selection to focus on high
consequences potential failures and addresses specific circuit analysis issues and does not 
replace existing circuit analysis. After NRC and industry accept the NEI-00-01/BWROG 
guidance, NFPA should revise THE Appendix B of NFPA 805 Standard to incorporate the 
industry gUidance. NRC should endorse the NEI- 00-01/BWROG guidance for use under the 
existing licensing bases. 

Fire Risk Research Program Development Status Report - Nathan Siu , RES 
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Dr. Siu discussed the objectives and the status of the fire risk research program development, 
the process that RES had been using to prioritize issues, and grouped them into topic areas that 
need to be addressed through this program. The objectives of this program was to identify 
areas in which improvements are needed in fire risk analysis methods and data to provide a 
better understanding of the risk contribution of fires in nuclear power plants and to support 
improved decision making regarding nuclear power plant fire protection. Quite a few areas that 
might require further research were initially identified, including the following: 

•	 Circuit failure mode and likelihood analysis. 

•	 Frequency-magnitude relationship for fires. 

•	 Single and multi-compartment analysis, including cable tray fires, electrical cabinet fires, 
large oil fires, hot gas layer development, and flash over. 

•	 Smoke generation and transport analysis. 

•	 Detection analysis. 

•	 Suppression analysis, including automatic and manual suppression effectiveness, effect 
of compensatory measures, and scenario-specific analysis. 

•	 Fire barrier reliability, including penetration seals. 

•	 Human reliability analysis, especially the impact of fire on cognitive behavior and the 
identification and detection of precursors. 

•	 IEEE-383 rated cable fire frequency. 

•	 Fire modeling toolbox (input data and assessment). 

•	 Experience from major fires. 

•	 Industrial fire experience. 

•	 Switchgear and transformer fires. 

•	 Model and parameter uncertainty. 

•	 Fire model limitations and application guidance. 

•	 Risk significance of turbine building fires. 

•	 Risk significance of multiple unit interactions. 

•	 Advanced fire models in fire risk assessment. 
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Dr. Siu stated that these issues will be integrated with previously identified fire protection issues 
as the agency develops a fire research program. Although there is little argument about the 
potential importance of fires, the magnitude of the fire risk and the specific measures to 
efficiently manage this risk are not clear when considering individual plants. This uncertainty is 
due to uncertainties in the current state of knowledge concerning the initiation, growth, 
suppression, and impacts on the plant of fire-induced r plant accident scenarios. These latter 
uncertainties are reflected by the variability in methods and data used by current fire risk 
assessments (which contribute significantly to variations in predicted fire risk magnitude and 
profiles) and by the ongoing discussions between the nuclear industry and the NRC regarding 
the usefulness of current fire risk assessment tools in supporting plant changes and risk
informed, performance-based approaches to fire protection. 

An examination of the fire risk analysis process has been performed to systematically identify 
areas in which additional research is needed. The examination considered of fire initiation, fire
scenario, induced equipment damage, and plant response to the loss of equipment. The results 
of the examination have been supplemented with input from a variety of sources, including the 
NRC's Fire Protection Task Action Plan and insights gained from the staff's review of individual 
plant examination for external events (IPEEE) submittals. 

The RES staff has prioritized the issues and topic areas based on the feedback obtained, and 
the differences in prioritization are being resolved. Dr. Siu stated that the next step is to 
complete prioritization of topic areas, which will include any regrouping of issues, and to develop 
and document a research plan for management's review and approval. The revised fire 
research plan is as follows: 

•	 Issuance of risk-informed, performance-based fire protection rulemaking plan (SECY-OO
0009). 

•	 Preparation of the NFPA 805 Standard. 

•	 Development of fire significance determination process. 

•	 Industry development of risk-informed approach to resolve the circuit analysis issue. 

•	 ACRS reviews of fire risk research program. 

•	 Research results obtained (circuit analysis, major events). 

•	 Potential research needs identified for reactor and non-reactor applications. 

•	 Cooperative activities established, for example; EPRI/NRC memorandum of 
understanding, fire modeling and the establishment of fire research coordinating 
committee. 

The revised objectives of the research plan: 
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•	 Improve qualitative and quantitative understanding of the risk contribution due to fires in 
nuclear power plants. Develop fire risk results and insights from the application of 
improved fire risk analysis (FRA) methods, tools, and data to operating plants. 

•	 Support ongoing or anticipated fire protection activities in the NRC program offices, 
including the development of risk-informed, performance-based approaches to fire 
protection. 

•	 Support the development of a risk-informed, performance-based fire protection rule. 

•	 Support the improvement of the fire significance determination process. 

•	 Develop methods, tools, and data for analyzing the risk significance of fire related 
operational experience. 

•	 Develop methods, tools, and insights for nuclear materials applications. 

•	 Complete the FRA development activities started in FY1998. 

•	 Develop insights regarding the application of improved methods in plant-specific studies. 

•	 Support international activities involving the bench marking of existing fire models, and 
the development of improved fire models for use in nuclear safety applications. 

Dr. Siu concluded that research results are supporting ongoing regulatory activities. The NRC 
staff is participating in cooperative efforts with industry and international organizations. The fire 
risk requantification study is expected to be a significant milestone. 

Fire PRA Insights from the Review of Nuclear Power Plant (NPP) Fire Events - Mr. Steve 
Nowlen 

Mr. Nowlen presented the findings of the review of NPP fire events. He stated fundamentally 
there was no challenge the overall framework of a quality of fire PRA. Events confirm the basic 
premises and findings of modem fire PRAs. Overall, the common structure of a quality fire PRA 
was not brought into question. 

National Fire Protection Association Presentation. Proposed NFPA 805 Fire Protection Standard 
- Fred Emerson, Richard P. Bielen, Cliff Sinopili, Steve Nowlen, D. Henneke, D. Shumaker, and 
B. Najafi 

Mr. Emerson introduced the speakers who either were the members of the NFPA Technical 
Committee that developed the Standard or had substantial role in the development of the 
Standard. Mr. Emerson stated that purpose of this briefing session was to summarize the 
status of the NFPA 805 Standard and provide the perspective of the industry members who 
were involved in its development, its organization, intended use, strengths, weaknesses, and the 
pilot application of the standard. The Commission directed the staff to work closely with NFPA 
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and to help ensure that the proper risk-informed performance-based approach is maintained. 
Both the industry and NRC staff have provided extensive support to the NFPA Technical 
Committee in developing the Standard. Industry believes that there are potential benefits for 
completing the Standard. The initial purpose of the standard was to develop an alternate 
licensing basis, an optional licensing basis that Utilities could use. After the discussions 
between the NRC staff and the Industry, there was also the use of risk-informed change 
methods to support exemptions and deviations within the current licensing basis, which is an 
optional use of the standard as well. 

Mr. Bielen presented an overview and the status of the NFPA 805 Standard. He briefly 
summarized Technical Committee Cycle and the its process in the development of the 
Standard. Initially the standard was scheduled for full vote in May 2000. But due to large 
number of comments and proposals from the industry and the public, the Committee revised the 
schedule for NFPA membership vote in November 2000. If the standard passes the floor vote 
by the NFPA membership, it then will goes to NFPA Standard Council for issuance in January 
2001. The standard will be issued sometime in March 2001 for public use. He concluded that 
805 Standard was developed by a balanced Committee and is a consensus document. 

Mr. Sinopili, briefly discussed NFPA committee process and the organization of the NFPA 805 
Standard. The NFPA 805 committee for nuclear facilities has the primary responsibility for 
documents on the safeguarding of life and property from fire in which radiation or other effects of 
nuclear energy might be a factor. The NFPA standard committee is formed of engineering 
specialists from various engineering firms, nuclear utilities, the Federal Government and 
nuclear insurers. The NFPA 805 committee has proposed a new performance-based standard 
for light water reactor electric generating plants. The NFPA Committee held several meeting to 
act on the proposals received from various organizations and the public. 

The NFPA 805 Standard consists of six chapters and five Appendices. In accordance with 
NFPA style requirements, the body of the standard is enforceable and the material in the 
appendices is for information only. Mr. Sinopili concluded that the original goals for 
performance-based, risk-informed regulations identified by the staff had not been completely 
satisfied by NFPA805 Standard. The standard remains with the deterministic approach. 

Mr. Henneke discussed the PRA approach in 805 Standard. The PRA and risk-informed 
methods discussed in NFPA 805 are simple and consistent with current guidance provided in 
regulatory guides. Analysis of lower modes is a new requirement. There is little guidance on 
performance of fire shutdown PRA. PRA methods could be applied using risk-informed 
exemptions or deviations. 

Mr. Najafi, briefly discussed the role of fire modeling in the NFPA 805 Standard. He stated that 
a fire modeling appears in the standard in two areas. One in the engineering analysis when 
performance-based approach is used. In part, one must define the scenarios and determine 
whether an established performance criteria can be met, basically by determining the effects of 
a fire. This can be done by identifying the equipment and targets that are required to meet the 
performance criteria which has been established. The second area of the standard that uses 
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fire modeling is in the risk evaluation or change analysis in Appendix 0 of the standard. It 
basically defines the objective of fire modeling as to determine the likelihood and impact of 
postulated fires within different plants and areas. He stated that in fire modeling the standard 
requires a set of fire scenarios to be defined for each plant area. Which can be demonstrated 
that either the change or those areas are unaffected by the basis to establish adequate fire 
profile, hazard profile for every area that is covered by that performance requirement. These fire 
scenarios have to establish the conditions under which a proposed solution is expected to meet 
the performance criteria. He concluded that fire modeling is an integral part of fire protection 
and that the standard describes a more explicit use for a performance-based, risk-informed fire 
protection approach. The standard uses fire modeling for conformance with prescriptive as well 
as performance-based criteria. 

Mr. Emerson briefly presented industry views on NFPA 805 implementation in the area of circuit 
analysis. The circuit analysis is a portion of what the standard calls nuclear safety capability 
assessment. It consists of four steps that are intended to be performed. all of which have to be 
achieved to meet the performance criteria that were established earlier. He concluded that 
NFPA 805 guidance in the area of circuit analysis differs from the deterministic guidance 
provided by NEI/BWROG guidance. He believes that the NEI-00-01 document is most 
appropriate for circuit analysis resolution than the NFPA 805 guidance. The NFPA 805 
guidance goes beyond the current guidance and licensing bases. NEI-0-01 should be the single 
risk-informed basis for resolving the circuit analysis issue. 

Mr. Shumaker briefly discussed the lessons learned from the NFPA 805 pilot at Salem Nuclear 
Generating Station. The purpose of the pilot was to test-drive the standard to verify its 
completeness, its practicality, its cost effectiveness. and its usability, both as a whole or in part 
for justifying modifications. exemptions. and deviations. He made the following comments from 
using NFPA 805 standard as a pilot: . 

Benefits 

•	 Ability to understand and manage risk. 

•	 Provides a basis for reviewing fire protection attributes by assessing. 

•	 Provides actual plant configuration for risk. 

•	 Provides fire protection issues and relates them to risk. 

•	 Allows allocation of resources to activities with most risk benefit for each dollar spent. 

Results/lssues 

•	 Fundamental requirements not performance based. 

•	 Pilot plant complied with most elements, or alternate strategy was previously accepted 
by the NRC. 
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•	 Concerns with elements not required prior to NFPA 805 standard as plant license is 
silent with respect to acceptance. 

Change Analysis 

•	 Standard requires the review of CDF and LERF. 

•	 Determination of baseline risk and A risk. 

•	 Recognizing differences between Appendix Rand PSA. 

• Evaluation of spurious equipment actuations.
 

Mr. Shumaker stated that the report on the pilot would be completed by the end of this year.
 

Engineering Planning and Management. (EPM) Inc. Presentation - Mr. Robert Kalantari 

Mr. Kalantari presented his approach to safe shutdown analysis. His approach relies partly on 
NFPA 805 techniques and guidance. He compared his approach to the 10 CFR Appendix R 
approach. He made the following comments: 

•	 Appendix R requires evaluating the impact of total loss of safe shutdown equipment in 
the fire area. 

•	 Appendix R requires evaluating the consequences of random fire in any fire area. 

•	 His approach evaluates only real fires based on real hazards and does not postUlate 
fires if there are no fire hazards or fire initiators. 

•	 Realistic approach to fire hazards and safe shutdown analysis. 

•	 More focus on hazard. 

•	 Allows more realistic resolutions 

•	 This approach requires more engineering time for analysis, calculations, and 
documentation; however, results are focused more on resolutions and less on 
modifications. 

He concluded that his approach is performance-based, deterministic, with realistic fire scenarios 
, realistic issues, realistic resolutions, and ensures that no single fire could compromise safe 
shutdown performance goals. 

NRC Staff Presentation 
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Openining Remarks - Mr. John N. Hannon 

Mr. Hannon made the opening remarks by stating that the staff had three goals in the area of fire 
protection. The first goal was the Agency's emphasis in becoming more risk-informed and 
second is the new reactor oversight program and bring closure to several outstanding technical 
issues. The staff has faced a number of challenges as we attempt to understand the risk 
implications of the regulatory actions. The third goal was to improve the Commission's 
interactions with stakeholders. 

NFPA 805 Performance-Based Standard for Fire Protection for Light Water Reactor Electric 
Generating Plants - Mr. Edward AConnell 

Mr. Connell summarized the background, scope and goals, performance objectives, and 
performance criteria of the NFPA 805 Standard. 

On March 26, 1998, the staff submitted SECY-098-58, which proposed that the staff defer the 
fire protection rulemaking and instead work with NFPA and the industry to develop a 
performance-based, risk-informed consensus standard for fire protection for nuclear power 
plants. This standard, if successfully developed, could be endorsed by the staff in a future 
rulemaking as an alternative method meeting NRC fire protection requirements. The staff 
briefed the Commission on March 31, 1998, regarding its proposal. In the staff requirement 
memorandum (SRM) dated June 3D, 1998, the Commission approved the staffs proposal and 
directed the staff to update the Commission on the status of the NFPA activities, providing an 
assessment of progress and direction. The staff also briefed the ACRS Fire Protection 
Subcommittee in January of 1999 on the standard. 

Since the ACRS Subcommittee meeting the second draft of the standard was issued for public 
comment in January of 2000; 126 public comments were received. Most of the comments were 
from members of the technical NFPA committee. It did not result in a major change to the 
standard and to the ballot. The NRC staff had seven negative votes out of 126. The technical 
committee voted to forward the standard to the full membership for a vote. 

The objectives of the NFPA 805 Standard are to provide a comprehensive fire protection 
standard to protect the safety of the public, the environment, and plant personnel, and to limit 
the potential for economic loss during and after a fire. The scope of the standard is to establish 
the minimum requirements for existing light-water reactors during all phases of plant operation 
(e.g., power operation, shutdown, decommissioning, and degraded conditions). 

Within the framework of NFPA 805, the plant owner/operator is provided the option of selecting 
a deterministic approach (e.g., Appendix R to 10 CFR Part 50, NFPA Life of Safety Code) or a 
performance-based approach (e.g., engineering analysis, fire modeling, and probabilistic safety 
assessment) to satisfy the criteria. 
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The standard is risk informed in that it requires a site-wide risk evaluation the overall level of 
plant fire safety. The specific risk criterion (e.g., fire-induced core damage frequency) 
established by the plant owner/operator is subject to the acceptance of the authority having 
jurisdiction (e.g., the NRC). To meet the requirements of the standard, both the performance 
criteria specified in the standard and the risk criteria established by the plant owner/operator 
must be satisfied. Acceptable methods for conducting the site-wide risk assessment and the 
performance-based approaches will be included with the standard. Alternative analytical 
methods not included in the standard may be used prOVided they are acceptable to the authority 
having jurisdiction. 

There are changes from Appendix R such as the performance criteria for nuclear safety allows 
the use of Automatic Depressurization System(ADS}, ADS/SRVs for BWRs and feed and bleed 
for PWRs as the only protected fire resistant safe shutdown method. The performance-based, 
risk-informed approach does allow recovery of structures, systems, and components that are 
needed for safe shutdown, whereas in Appendix R, those have to demonstrated to be of free of 
fire damage. Four requirements of Appendix R have been eliminated; (1) capability to achieve 
cold shutdown within 72 hours, (2) alternative/dedicated shutdown capability; (3) 8 hour 
emergency lighting, and (4) reactor coolant pump lube oil collection system. The NFPA 805 
Standard adds a specific criteria for radiological release. 

The major issues identified by the staff that must be resolved through the rulemaking process 
include: (1) nuclear safety performance criteria; (2) circuit analysis methodology conflicts with 
BWROG/NEI approach; (3) recovery of safe shutdown capability; (4) fire protection capability 
following SSE; (5) spent fuel circuits not required to be identified; and (6) bundling of changes 
for risk impact with existing plant configurations. He stated that there are few implementation 
issues of partial adoption by the licensees. NEI has agreed to develop a implementing 
guidance. 

Mr. Connell concluded that the Standard will be issued on schedule after the November 2000 
annual NFPA meeting. 

NRR Fire Protection Inspection Activities - Mr. Leon Whitney 

Mr. Whitney discussed the baseline fire protection inspection program, which began in April 
2000 (SECY-99-40, "Recommendation for Reactor Fire Protection Inspections"). He stated that 
the baseline inspection program techniques were derived from the fire protection functional 
inspection program (FPFIP). The significance determination process (SDP) is being used in the 
baseline inspection program. The SDP equation is based on fire protection defense-in-depth. 
In the SDP the risk significance of fire protection feature degradations is assessed term by term 
based on information developed during the inspection. (for example whether the fire brigade's 
performance is directly observed and whether delta CDF is computed. 

The baseline inspection program involves monthly and annual inspections by the resident 
inspector. The procedure specifically include combustibles and ignition sources, detection and 
suppression, manual fire fighting, passive fire protection features, fire brigade capability and 
performance, compensatory measure adequacy, and reactor coolant pump (RCP) oil collection 
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system. A triennial team inspection of post-fire safe shutdown capability performed by electrical, 
reactor, and mechanical systems inspectors. He stated that associated circuit inspection had 
been suspended indefinitely pending industry resolution on the issue. 

The regions have conducted nine triennial inspections. Overall 19 issues were identified at 
various plants but no issues were identified at two plants. The results of the inspections were as 
follows: 

•	 One plant contested Information Notice (IN) 92-18 (mechanistic versus functional 
damage), the licensee did not conduct the analysis as recommended in IN 92-18. 

•	 Single spurious actuation assumption made, but apparently not actually applied in the 
licensee analysis. 

•	 Various incomplete circuit analyses, and incomplete translations of safe shutdown 
analysis into procedures. 

•	 Alternate safe shutdown capability not independent of fire area. 

•	 Alternate safe shutdown capability did not ensure primary coolant integrity. 

He concluded that the associated circuit issues remain unresolved until the staff has developed 
a criteria. 

Post-Fire Safe Shutdown Circuit Analysis Issues - Mr. Leon Whitney 

Mr. Whitney discussed the post-fire circuit analysis issue of hot shorts. He stated that the issues 
involve potential fire-induced electrical circuit failures that could either prevent the operation or 
lead to the malfunction of equipment needed to achieve and maintain post-fir safe shutdown, or 
in some manner interfere with the achievement of post-fire safe shutdown. The staff has 
focused this issue on safety, technical, and regulatory concerns; the circuit analysis 
assumptions; and the terminology. He said that some licensees may not have considered 
adequately fire-induced failures in performing their associated circuit analysis. There have been 
different views between the NRC and the industry. There have been a high regulatory 
disagreements between the staff and the industry on some of the issues associated with circuit 
analysis, that is what has caused the complication ~o the resolution of this issue. 

The staff has taken various resolution paths to resolve the issue. In July of 1998, the staff 
conducted a circuit analysis workshop. During the workshop NEI committed to form an issues 
task force to help resolve the issue. In September of 1998, the staff and its contractors met with 
BWROG AppendiX R Committee and the NEI Circuit Analysis Task Force to discuss the efforts 
of these industry groups to develop a PSA Circuit Analysis tools (NEI) and non-PSA related 
circuit analysis issues guidance document. To support a voluntary industry initiative, in 
November of 1999 the BWROG submitted a deterministic safe shutdown analysis methodology. 
The BWROG believes that the circuit analysis issue has no safety significance and it is outside 
the current licensing basis. The NRC staff has accepted the BWROG document as a first step 
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in the resolution process. 

Safety Relief Valves (SRVs) Low Pressure System (SRV/LPS) Shutdown Activities - Mr. Philip 
Qualls 

Mr. Qualls briefly presented the background and the evaluation of the BWROG proposed 
request of redundant use of safety relief valvesllow pressure system (SRVs/LPS) during the 
post-fire safe shutdown. He stated that SRVs/LPS has been widely approved by the NRC staff 
as a means of alternative shutdown method in accordance with the requirements of Appendix R 
Section III.G.3. The staff's regulatory and core thermo-hydraulic analyses support the use 
SRVs/LPS as a redundant safe shutdown method. The staff plans to issue the safety evaluation 
report on the BWROG proposed request on the use of SRVs/LPS in the near future. 

Presentation by the Nuclear Energy Institute (NED Fire Protection Oversight Inspections - Mr. 
Fred Emerson, NEI 

Mr. Emerson presented the industry's views on the results of the oversight inspections. He 
stated that prior to April 1, 2000 there three pilot fire protection oversight inspections were 
conducted in region I, II, and IV. Since the pilot inspections the staff has conducted 11 fire 
protection oversight inspections. There have been 2 in Region I, 3 in Region II, 1in Region III, 
and 5 in Region IV. He stated that the indefinite suspension of direct inspection in the area of 
associated circuit analysis is a positive step to facilitate issue resolution. The industry's major 
concern of the inspection procedures being used in the fire protection oversight inspections. 
The procedures heavily emphasized on the safe shutdown as opposed to the other elements of 
defense-in-depth. There have been inconsistencies in the treatment of licensing/design basis, 
SDP application among various regions. Mr. Emerson recommended that NRC conduct a 
workshop by January 2001 to address the procedures issues, SDP content, and lessons 
learned from the inspections. 

SUBCOMMITTEE RECOMMENDATIONS 

The Subcommittee Chairman recommended that the representatives of NRC, NEI, NFPA, and 
BWROG brief the full Committee during the 477th ACRS meeting in the areas of NFPA 805 
Standard, use of SRVs/LPS, and the pilot of NFPA 805. 

CONCLUSIONS 

The Subcommittee decided to follow-up these discussions on fire protection issues during 
future ACRS meetings. 

BACKGROUND MATERIAL PROVIDED TO THE SUBCOMMITTEE: 

•	 Letter from David J. Modeen, Director, Nuclear Generation Division, NEI to John 
Hannon, Chief, Plant Systems Branch, Division of Systems Safety and Analysis, NRR, 
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Subject: Industry Integrated Methods for Addressing Circuit Failure Issues dated April 
21,20000 

• Memorandum to Cynthia A. Carpenter, Chief, Generic Issues, Environmental, Financial, 
and Rulemaking Branch, Division of Regulatory Improvement Programs, NRR, from 
Michael J. Davis, Project Manager, NRR, Subject: Summary of May 19, 1999, Meeting 
between the NRC staff and the Boiling Water Reactor Owners Group (BWROG) 
Appendix R Committee dated June 23, 1999 

• letter to James M. Kenny, Chairman, Boiler Water Reactor Owners Group (BWROG)
Fire Protection Circuit Analysis Criteria (DRAFT) 

• Memorandum to Stuart A. Richards, Director, Project Directorate IV &Decommissioning, 
Division Licensing Project Management NRR from Raynard Wharton, Project Manager, 
section 2, NRR, Subject: Summary of Meeting with the Boiling Water Reactor Owners 
Group (BWROG) on Post-Fire Safe Shutdown Circuit Analysis dated September 28, 
1999 

• Letter to U.S. Nuclear Regulatory Commission, Document Control Desk from James M. 
Kenny, Chairman, Boiler Water Reactor Owners Group (BWROG), Subject: BWR 
Owners' Group Appendix R Fire PROTECTION Committee Use of Safety Relief Valves 
and Low Pressure Systems as Redundant Safety Relief Valves and Low Pressure 
Systems as Redundant Safe Shutdown Paths, GE-NE-T43-00002-00-03-R01, August 
1999, dated July 20,2000 

• Memorandum to Stuart A. Richards, Director, Project Directorate IV & Decommissioning, 
Division Licensing Project Management NRR from Robert M. Pulsifer, Project Manager, 
Section 2, NRR, SUbject: Summary of April 25, 2000, Meeting with the Boiling Water 
Reactor Owners Group (BWROG) on Post-Fire Safe Shutdown Circuit Analysis dated 
May 24, 20000 

• Letter to W. Glenn Warren, Chairman, BWR Owners Group from Robert M. Pulsifer, 
Project Manager, Section 2 Project Directorate I, Division Licensing Project 
Management, NRR, Subject: Draft Request for Additional information- Boiler Water 
Reactor Owners Group Guidance Document, MBWR Owners' Group Appendix R Fire 
Protection Committee Generic Guidance for BWR Post-Fire Safe Shutdown Analysis" 
dated April 21 ,2000 

• Letter to U.S. Nuclear Regulatory Commission, Document Control Desk from W. Glenn 
Warren, Chairman, Boiler Water Reactor Owners Group (BWROG), Subject: MBWR 
Owners' Group Appendix R Fire Protection Committee Generic Guidance for BWR Post
Fire Safe Shutdown Analysis", GE-NE-T43-00002-00-03-R01, November 1999, dated 
November 15, 1999 

• letter to U.S. Nuclear Regulatory Commission, Document Control Desk from W. Glenn 
Warren, Chairman, Boiler Water Reactor Owners Group (BWROG), Subject: MBWR 
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Owners' Group Appendix R Fire Protection Committee Position on SRVs + Low 
Pressure Systems as "Redundant" Shutdown Systems Under Appendix R September 1, 
1999 

•	 SECY-98-247 Subject Risk-Informed, Performance-Based Fire Protection at Nuclear 
Power Plants dated October 27, 1998 

•	 Memorandum to Cynthia A. Carpenter, Chief, Generic Issues, Environmental, Financial, 
and Rulemaking Branch, Division of Regulatory Improvement Programs, NRR, from 
Joseph Birmingham, Project Manager, NRR, Subject: Summary of, Meeting with Nuclear 
Energy Institute (NEI) ON the Status of the NEI Risk-Informed Post-Fire Safe Shutdown 
Circuit Analysis (Fire-Induced Failures) Methodology Development Effort dated January 
12,2000 

•	 Memorandum to Stephen Dembek, Chief, Section 2, Project Directorate IV, Division of 
Licensing Project Management, NRR from Robert M. Pulsifer, Project Manager, Section 
2 Project Directorate I, Division Licensing Project Management, NRR, Subject: Boiler 
Water Reactor Owners' Group, Draft Appendix R Fire Protection Committee 
Supplemental Information dated August 29, 2000 

•	 Attachment 71111.05 Inspection Procedures for Fire Protection Baseline Inspection 
dated April 3, 2000 

•	 Draft NFPA 805 Subject: Performance-based standard for fire protection for Light Water 
Reactor Electric Generating Plants 
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MEETING OF THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
SUBCOMMITTEE ON FIRE PROTECTION
 

OCTOBER 16-17,2000
 
ROCKVILLE, MARYLAND
 

ACRS CONTACT 
Amarjit Singh 
301-415-6899 

-PROPOSED SCHEDULE-

October 16, 2000 

TOPIC PRESENTER	 TIME 

I. Opening Remarks Sieber	 8:30-8:35 A.M. 

~BWROG Presentation: Gorman	 8:35-1 0:35A.M. 
y	 Use of SRVs and Low
 

Pressure Systems (LPS) as
 
Redundant SRVs and LPS as
 
Redundant Safe Shutdown Paths
 

b. Associated Circuit
 
/' Analysis for Post-Fire
 

Safe Shutdown	 *** 
BREAK*** 10:35-10:50 A.M. 

yr. NEI Presentation: Emerson 10:50-12:30 P.M. 
Associated Circuit 
Analysis for Post-Fire 
Safe Shutdown 

***LUNCH***	 12:30-1 :30 P.M. 

Av. RES Presentation: Siu 1:30:-3:30 P.M. 
Research Activities 
in the area of Fire Protection 

BREAK***	 3:30-3:45 P.M. 
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/

w:/ NFPA Presentation: Bielen/Snopili 3:45-5:45 P.M. 
Proposed NFPA 805 
Fire Protection Standard 

***RECESS*** 

October 17,2000 

VI.	 NRR Presentation: Qualls 8:30-9:30 A.M. 
a.	 Use of SRVs and Low 

Pressure Systems (LPS) as 
Redundant SRVs and LPS as 
Redundant Safe Shutdown Paths 

b.	 Associated Circuit Analysis Whitney 9:30-10:30 A.M. 

***BREAK***	 10:30-10:45 A.M. 

c.	 Proposed NFPA 805 Connell 10:45-12:00 Noon.
 
Fire Protection Standard
 

***LUNCH	 12:00-1 :00 P.M. 

VII.	 Inspection Procedures Whitney 1:00:-2:00 P.M. 
for Baseline Inspection
 

. Fire Protection
 

VIII. NEI Presentation	 Emerson 2 :00-2:45 P.M. 
On Inspection Procedures 
for Baseline Fire Protection 

IX.	 Remarks by Subcommittee 2:45-3:00 P.M. " 
Members 

***ADJOllRN***	 ~ 
~ 
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NFPA 805� 
OVERVIEW OF STANDARD� 

Outline 

•� Brief Review of Evolution of NFPA 805 

• NFPA Committee Process� -~.._--~~---------~-------

•� Overview of Document 

- Chapters 

- Appendices 

- Process 

NFPA 805 Evolution 

• Origins in SECY 92-263 "Plans for Elimination of 
Requirements Marginal to Safety" 

- Identified Fire Protection regulations as being 
potentially over prescriptive.� 

SECY 94-090 "Institutionalization of Continuing� 
Program for Regulatory Improvement"� 

-� Developed criteria for revising fire protection� 
regulations� 

~-------~ -_.-----
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NFPA 805 Evolution 

•� SECY-96-134 "Options for Pursuing 
Regulatory Improvement in Fire Protection 
Regulations" 

-� Provided Options and recommended removing 
or modifying Appendix R. 

- Commission concurred with Staff 

NFPA 805 Evolution 

•� SECY 97-127 "Development Of Risk
Informed, Performance-Based Regulation 

for Fire Protection at Nuclear Power Plants" 

- Provided new rulemaking action plan 

•� November 1997 NFPA Letter to Chairman 
Jackson 

- Informed Commission Of Proposed NFPA 805 

- Referenced OMB Circular A-119 

NFPA 805 Evolution 

•� SECY 98-058 "Development ofa Risk
Informed, Performance-Based Regulation 
for Fire Protection" 

-� Provided three options to Commission 

- Recommended participation with NFPA 

- Commission concurred with Staff participation 
in the development ofNFPA 805 

2 
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NFPA 805 Evolution 

•� NFPA 805 Development Begins 

- Initial Goal for Vote At May 2000 Meeting 

- Created Draft for Initial Public Comments 

- Provided initial overview to ACRS in February 
1999 

- Public Comment and Comment Resolution 
Process Recently Ended 

- NFPA 805 Vote at November 2000 NFPA 
Meeting 

NFPA Committee Process 

•� Committee Membership 

- Initially Primarily Fire Protection Types 

- Obtained Assistance from PSA and SSD 
Experts 

- Both Industry and NRC Staff Had Active 
Representation on the Committee 

NFPA Committee Process 

•� Risk-Informed Performance-Based 

Standards In Their Infancy 

- Few time tested approaches 

- Defaulted to existing deterministic approaches 

•� NFPA 805 Experience Significant 

Revisions During the Development Process 

- Learning Process 

- Made Considerable Progress In Each Revision 

3 
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NFPA 805 Organization 

•� NFPA 805 Document Consists of6 
Chapters and 6 Appendices 

•� Per NFPA Style Requirements 

- Body of Standard Enforceable 

- Appendix Material Infonnation Only 

•� Standard to Apply to Existing Light Water 
Nuclear Power Plants 

NFPA 805 Organization 

•� Equivalency Statement (1-7) 
- The standard is not intended to prevent use of 

superior or equivalent methods to fulfiH the 
requirements of this standard. 

Chapter 1 

•� Establishes Goals, Performance Objectives 
and Performance Criteria for the following 
areas: 

- Nuclear Safety� 

- Radioactive Release� 

- Life Safety� 

- Plant Damage/Business Interruption� 
• Deleted from final revision 
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,.� 

Chapter 2 

•� Methodology 

- Establishes General Approach to be Taken For 
Establishing the Fire Protection Requirements 

- Based on Goals. Objectives and Criteria 
Established in Chapter I 

-� Provides for Performance Based or� 
Deterministic Option� 

Placekeeper for Flow Chart Slide 

Chapter 3 

•� Fundamental Fire Protection Program 

Requirements 

- Deterministic Approach Was Original Committee 
Intent 

- Accepted Previously Approved Configurations 

- Chapter Addresses 
• Fire Protection Program 

• Fire Brigades 

• Fire Protection System Hardware 

5 
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Chapter 4 

• Determination of Fire Protection Systems 
and Features 

- Establishes the Methodology to Detennine the 
Fire Protection Systems and Features Necessary 
to Meet the Performance Goals, Objectives and 
Criteria. 

• Requires one success path to remain free of 
fire damage by a single fire. 

Chapter 4 

• Permits Use of Performance-Based or 
Deterministic Approaches. 

•� References Back to Methodology 
Established in Chapter 2 

Placekeeper for Chapter 4 Flow 
Chart 

-----------~---~-------------

--~--------------~-------

---------~-----~--- -----

------~--------------~-~ 

--~--------------------

" 
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Chapter 5 

• Fire Protection During Decommissioning 
and Permanent Plant Shutdown 

• Essentially a Deterministic Approach for 
Fire Protection in Plants Undergoing 
Decommissioning 

----~----------------

Chapter 6 

•� Summary of Referenced NFPA Publications 

- Required by NFPA Manual of Style 

- Only Addresses NFPA Standards Referenced 
byNFPA 805.� 

- Appendix F Provides Other Referenced� 
Publications� 

- Some References Made Directly in Text� 

-~----_.----

-~_._--_._-------------~

Appendix A 

• Provides Explanatory Material for the Body 
of the Standard. 

• Expands on Specific Points or Provides 
Intention of the Committee 

• Direct Match to Paragraph in Body of the 
Standard 

•� Not Considered to be Enforceable 
Requirements 

7 
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Appendix B 

•� Nuclear Safety Assessment 

- Demonstrate That Given Cable and Equipment 
Damage Sufficient Equipment Remains to 
Achieve the Following Nuclear Safety 
Perfonnance Criteria 

• Reactivity Control 

• Inventory and Pressure Control 

• Decay Heat Removal 

• Vital Auxiliaries 

• Process Monitoring 

Appendix C 

•� Application of Fire Modeling in Nuclear 
Power Plants ._-----_.----------------
- Fundamental Principals 

- Selection ofAppropriate Models 

- Fire Scenarios 

- Uncertainties 

- Fire Model References 

Appendix D 

•� Use of Fire PSA Methods 

- Provides Description of Acceptable Fire PSA 
Methods for Use in NFPA 805.� 

- Screening Methodologies� 

- Fire Initiation� 

- Fire Damage� 

- Plant Response� 

- Application� 
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Appendix E 

•� Deterministic Approach for Plant Fire 
Damage/Business Interruption 

, ----------,-----

•� Goes Beyond Minimum Necessary to Meet 
Performance Goals, Provides 
Recommended Fire Protection Practices to 
Minimize Losses. 

,------~-- ---- '--' 

Summary 

•� NFPA 805 Does Represent a Start 

•� Improvements Have Been Made in 
Successive Drafts. 

• NFPA Process Permits Revision of the 
Document as New Approaches and Tools 
Become Available. 

Summary 

•� The Original Goals for Performance-Based, 
Risk-Informed Regulation Identified by the 
Staff Are Not Completely Satisfied by 
NFPA 805. 

-� Remains Oriented Towards Deterministic 
Approach 

- Requirements Marginal to Safety Remain 
- "New" Requirements for Some Plants 

9 



Industry Views on NFPA 805 
Implementation: Circuit Analysis 

Fred Emerson, NEI� 

ACRS Fire Protection Subcommittee� 

October 16, 2000� 

Discussion Topics 

• Overview ofNFPA 805 circuit selection and 
analysis 

• Differences from BWROG and NEI circuit 
analysis guidance documents 

• Industry views on use of 805 circuit analysis 
guidance 

Nuclear Safety Capability� 
Assessment� 

• Required to achieve performance criteria (2
3.3): 
- Comprehensive list of systems and equipment 
- Circuit analysis considering fire-induced 

failures� 
- Equipment and cable location� 
- Fire area assessment� 

• Appendix B provides considerations in 
performing these steps 

1 



Nuclear Safety Capability� 
Assessment (Circuit Analysis)� 

• Use performance-based or deterministic 
approach� 
- Detenninistic� 

• Specific requirements identified� 

- Perfonnance-based� 
• Circuits and components required to achieve nuclear 

safety perfonnance criteria maintained free of fire 
damage 

NFPA 805 Circuit Selection 
and Analysis 

• Appendix B provides considerations in 
performing these analyses� 
- B-3� 

• Details one method of identifying cables to be evaluated 
on a fire area basis (conselVative) 

• Also has a place holder for risk- informed methods 
acceptable to the AHJ 

- B-5 
• Provides guidance on evaluating the consequences of fire 

on circuits in an area detenninistically 

NFPA 805 vs BWROG and NEI� 
Circuit Analysis Guidance� 

• Differences: 
-� Consider fire effects while in shutdown cooling 

mode 
• Currently consider fires while plant operating normally 

- Consider spurious opening oftwo nonnally closed 
valves in series 

• Leads to potentially unbounded analysis 

•� ?L 86-10 .suggests this only for high-low pressw::.,V::;: 
mterface lmes "'-:"" 
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. NFPA 805 vs BWROG and NEI 
Circuit Analysis Guidance 

• Differences 
-� Analyze for all possible consequential damage of 

spurious actuations 
• GL 86-10 requests consideration of functional failures 

•� GL 86-10 does not request evaluation ofall possible 
consequential damage 

NFPA 805 vs BWROG and NEI 
Circuit Analysis Guidance 

• Differences 
- Consider effects ofhot shorts in conjunction 

with other simultaneous individual or multiple 
fire-induced circuit failures 

• Leads to potentially unbounded analysis 

• Conflicts with other statements in 805 to focus on 
analyzing and mitigating each spurious operation 
individually 

• Conflicts with GL 86-10 guidance for alternative 
shutdown to consider one worst case spurious 
actuation 

NFPA 805 vs BWROG and NEI 
Circuit Analysis Guidance 

• Differences: 
- Any and all spurious equipment or component 

actuations, ifnot protected or properly 
mitigated in a timely manner, could occur 

• No guidance on what "timely" means 

• No guidance on appropriate methods ofmitigation 
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Industry Views on Use of� 
NFPA 805 CA Guidance� 

•� NEI 00-01 most appropriate CA guidance 
- Sound detenninistic basis from BWROG 
- Applicable to all plants 
- Considers risk significance 
- Addresses NRC technical issues 

• NFPA 805 Appendix B guidance is deterministic 
- Does not itself consider risk significance 
- Potentially unbounded analysis 
- Allows for risk-informed altemativesi-;f< 

Industry Views on Use of� 
NFPA 805 CA Guidance� 

• NFPA 805 CA guidance not the standard by 
which other methods should be judged 
- Goes beyond existing guidance embodied in 

current licensing bases� 

- Does not address risk significance� 

- Applicable only if licensee commits to it� 

Summary 

•� NEI 00-01 most appropriate guidance for CA 
issue resolution 
- NFPA 805 CA guidance goes beyond current 

guidance and licensing bases 

-� NEI 00-01 should be the single risk-informed basis 
for resolving CA issues 

• under current licensing basis, or 

• under alternative basis defined by NFPA 805 
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NEI Overview of Circuit Analysis 
Issue Resolution 

Fred Emerson 

ACRS Fire Protection Subcommittee 

October 16, 2000 

Industry Contributors to Issue� 
Resolution� 

• BWR Owners Group 

•� EPRl 
• NFPA Technical Committee on Nuclear 

Facilities 

• NEI Circuit Failures Issue Task Force 

• NEI Fire Protection Working Group 

Status of Circuit Analysis 
Guidance Documents 

• BWROG guidance document (submitted 11/99) 

•� NEI 00-01 (draft) 
- BWROG guidance document 

- PWR insights 
- EPRI circuit failure characterization 

- NEI ITF PSA methods 

• NFPA 805 (draft) 
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BWROG Guidance Document 

• Provides thorough detenninistic method for 
performing circuit analysis 

• Reflects circuit analysis practices in many 
approved plant licensing bases 

• Addresses current circuit analysis issues 

NE100-01 

• Addresses unresolved circuit analysis issues 

• Only method that addresses safety significance 
of unresolved issues 

• Applicable to all plants 
- Builds on BWROG deterministic methods 

- Addresses PWR systems 

NFPA 805 

• RI/PB NFPA standard to support optional 
alternative licensing basis 
- Appendix B Circuit analysis guidance is 

deterministic 
- Provides for alternative risk-informed methods 

acceptable to the AID� 
- Applicable only if plant commits to it� 

• "Raises the bar" for detenninistic circuit analysis 
• Not appropriate for judging adequacy ofmethods in 

current licensing bases accepted by NRC ,_ .v<: 
,.~,_., 
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Present and Future 
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Fire Protection Oversight� 
Inspections� 

Fred Emerson, NEI� 

ACRS Fire Protection Subcommittee� 

October 17, 2000� 

Fire Protection Oversight� 
Inspections� 

• Prior to April 1, 2000 
- 3 pilot inspections in Regions 1, II, N 

• Since April 1, 11 triennial inspections 
conducted� 
- Region 1- 2 Region III - I� 
- Region II - 3 RegionN -5� 

FP Oversight Inspection� 
Procedure� 

• Recent moratorium on direct inspection of 
associated circuit analysis issues a positive step to 
facilitate issue resolution 

•� Heavy emphasis on mitigation/safe shutdown a 
concern 
-� Prevention and suppression at least equally 

important 
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Inspection Issues 

• Inconsistencies in 
- Treatment oflicensing I design basis 

- SDP application 

- Resource requirements 

- Communication 

Recommendation 

• NRC conduct workshop by January to 
address 
- Procedure issues 
- SDP content and application 
- Resource requirements and lessons learned from 

conduct ofinspections 
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NFPA 805 - November 2000 ROP 

Establish mandatory fire 
protection elements 

(Chapter 3) 

Nuclear safety 
Identify performance criteria 

to be examined 
Life safety 

Property damage/business 
(Chapter 1) Interruption 

Evaluate compliance to Radiation release 

performance criteria 
Identify structures, systems, 

or components (SSCs) 
in each fire area to which the 

performance applies. 

Deterministic Approach Performance-Based Approach 

Maintain compliance with existing Evaluate ability to satisfy 
plant license basis performance requirements 

(10 CFR 50 App. R, ApproVed Exemptions, (Chapter 4)Engineering Evaluations) • 

D.termlnlstlc Basis Performance Basis 

Verify deterministic requirements are met Define fire scenarios and fire design basis 
for each fire area being considered 

(Chapter 4) Evaluate using, e.g., 

• Fire modeling to quantify the fire risk 
and margin of safety 

• PSA to examine impact on Qverall plant risk 

Risk-Informed Change Evaluation 

Evaluate risk Impact of changes to 
the approved design basis 

Examples� 

Design basis documents� 
Fire hazards analysis� 

Nuclear safety capability assessment� 
Supporting engineering calculations� 

Probabilistic safety analysis� 
Rlsk-lnformed change evaluations� 

Feedback 

FIgUre 2-2 Methodology. 
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NFPA 805 - November 2000 ROP 

pllt1ormanee-Based Approach 

Evaluate ability to satisfy performance requirements
(Chapter 4) 

EnglnHl1ng Analyses 

QuantitativeQualitative 

Flnt Hazard Assessments 

Identity lire protection objectives,� 
equipment 10 protect (e.g., from� 

nuclear safely analysis),� 
acceptable fire damage� 

and spread� 

Identity combustibles type,� 
quantity, locatIOn, concentration,� 
and combustible characteristics� 

Identlfy potentlallgnltlon� 
sourcas, ignition energy and� 
frequency, Industry and plant� 

'speclllc fire history� 

Consider area configuration,� 
geometrY, separation,� 

intervening combustibles,� 
airflow� 

Deline limiting� 
lire scenarios� 

Effectiveness of fire protection 
features to satisfy performance 

requirements, fire barriers, 
suppression, detection, manual 
response, prevention methods 

Are fire protectlon systems 
designed and installed per 

natIOnal standards? 

Availability of systems, 
regUlar testing and 

maintenance programs 

Next step 

Analysfs complete 

. p;g..re %-1I Engineering analysis. 

Probablllstlc~afety 
assessments and 

lectlniques 

Consider other equipmenl or 
methods to meet performance 
requirements (e.g., redUclng 

combustibles or potential 
Ignition sources) 

Consider additional or 
alternative fire protection 

features 

Consider deterministic 
approach 

Step 1 

Step 2 

c.:~ . 

"; 
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NFPA 805 - November 2000 ROP� 

Nuclear Safety 

Deterministic 
approach 

No Yes 

Document 
achievement of 

performance 
criteria 

No 

Provide one of the following 
proteclion schemes: 
• 3-hour encapsulation of one� 

success path� 
• 1-hour encapsulation of one 

success path with suppression 
and detection 

• 20 ft of separation without 
Intervening combustibles and 
suppression and detection 
throughout the area 

'1--1. 1 

I) 

No 

Provide one of the following 
protection schemes: 
• Radiant energy shield 
• 20 ft of separation without 

Intervening combustibles 
• Suppression and detection 

throughout the area 

ftA ,»,

..:::::~,'_:'" 

Yes .:::Jf --.::...~" 

#f~' ~~
 

..;;:~."' ...•.•....~- v.:::=:::: 
".....: Document 

achievement of III( , 
performance 

criteria 

~;i-' 

Per1ormanee-based 
approach 

Using Information from 
Chapter 2, Identify 
physical location of 
targets (equipment 
requiring protection) 

Establish damage 
thresholds In 

accordance with 
Chapter 2 methodology 

Determine limiting 
condltlon(s) 

Establish lire 
scenano(s) 

Yes 

-, ~ 

Document Specify addltlonallfre achievement of 1:"' protection systems performance and features criteria 
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NFPA 805 
Chapter 3 

Fundamental Fire Protection Program 
and Design Elements 

NFPA 805 Chapter 3 

• Fundamental Fire Protection Program 
Elements 

• Minimum Design Requirements For Fire 
Protection Systems and Features 

• Approach in Chapter 3 is Prescriptive 

NFPA 805 Chapter 3 

• Organization of Chapter 3 
- Develop a Fire Protection Plan 

- Establish a Site Fire Brigade 

- Provide a Site Fire Protection Water Supply 
System� 

- Provide a Standpipe System� 
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NFPA 805 Chapter 3 

•� Organization of Chapter 3 (Con't) 

-� [fNecessary to Meet the Perfonnance-Based or 
Deterministic Requirements of Chapter 4 

• Detection Systems 

• Water-Based Suppression Systems 

• Gaseous Fire Suppression Systems 

• Passive Fire Barriers 

-� Identified Requirements Beyond That Required 
by the Applicable Industry Standard 

NFPA 805 Chapter 3 

•� Mirrors Existing NRC Requirements 

- Resulted in "New" Requirements for Some 
Plants 

- Fire Protection Licensing Bases Vary by Plant 

- Most Plants Do Not Meet At Least Some of the 
Requirements in Chapter 3 

NFPA 805 Chapter 3 

- Provision Pennits Acceptance ofPreviously 
Approved Alternatives 

• Not All Configurations Were Specifically 
Addressed by Current Licensing Basis 

- Feedback From The Industry 
• Obstacle for lnduslry Use 

• lillIe Technical Basis for Need 
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NFPA 805 Chapter 3 

•� Committee Has Consistently Voted To 
Keep Chapter 3 Prescriptive 

- Comment to Create a Less Prescriptive Chapter 
Was Defeated. 

- Considered "Fundamental" Requirements 
- Concern With Creating A Standard for the 

Least Common Denominator 

NFPA 805 Chapter 3 

• Specifics 
- Fire Protection Plan 

• Management Structure 
• Required Procedures 
• Fire Prevention 

- Ignition Source Controls� 
- Combustible Controls� 

NFPA 805 Chapter 3 

•� Specifics 
- Fire Brigade 

• Minimum Complement of Five 
• Drills 

• Training 
• Equipment 



NFPA 805 Chapter 3 

•� Specifics 
- Water Supply 

• Minimum Water Quantity 

• Fire Pumps� 
- Number of Pumps� 

- Capacity� 
- Separation of Pumps� 

• Fire Main Isolation 

• Valve Supervision 

• Hydrants 

NFPA 805 Chapter 3 

•� Specifics 

- Standpipes 

• Type 
• PressurelFlow 

• Seismic Requirements 

NFPA 805 Chapter 3 

•� Specifics� 
- Fire Alarms and Detection� 

• Required Alarms 

• Detection as Required by Chapter 4 

- Water Based Suppression 
• Systems as Required by Chapter 4 

• Diesel Fire Pumps Protected By Sprinklers 
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NFPA 805 Chapter 3 

• Specifics 
- Gaseous Fire Suppression Systems 

• As Required by Chapter 4 

• Additional Safety Precautions for CO~ Systems 

• Address Toxic Decomposition Products 

NFPA 805 Chapter 3 

• Specifics 
- Passive Fire Barriers 

• Building Separation 

• Fire Baniers 

• Penetration Seals 

• Electrical Raceway Fire Barrier Systems 

NFPA 805 Chapter 3 

• Chapter Remains Prescriptive 

• Consistent with the Direction of the 
Committee 

• Chapter Creates "New" Requirements for 
Some Plants 

• May Make It Difficult for Plants to Adopt 
the Entire Standard. 
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ACRS Update-NFPA 805 

Presented by Richard P. Bielen, PE� 

NFPA� 

October 16, 2000� 

Agenda 

• Committee cycle 

• Present status 

• Committee process 

• Conclusion 

Committee Cycle 

• Initially scheduled for May2000 

• Revised schedule is November 2000 

• Milestones 
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Fall 2000 Cycle 

• 7/2/99� Proposal closing date 

• 1/21/2000� Rap to mailing house 

• 3/31/2000� Comment closing date 

• 5/2-4/2000� ROC meeting in San Fran. 

• 6/8/2000� ROC meeting in Philadelphia 

• 9/22/2000� ROC to mailing house 

Fall 2000 Cycle 

• 11/15/2000� NFPA membership votes on 
NFPA805 

• 1/13/2001� Standards Council issues 
document 

• MarchiApril 2000 NFPA 805 is published 

Present Status 

• Waiting for the November vote 

• No more changes by Committee 

• Only changes now are by floor amendments 
- Accept as is 

- Accept as amended 

- Retum a portion of the report 

- Return the entire report 

2 



Committee Process 

•� Balanced committee-no more than II3 of any 
particular interest group 

•� Developed draft of NFPA 805 

•� Committees took action on proposals and 
comments 

•� Consensus agreement from committee-at least 2/3 
agreement of the committee members 

•� NFPA membership votes on the document 
•� Standards Council issues the document 

Conclusion 

• NFPA 805 is at the end of the cycle 

•� No more changes (except for floor 
amendments) 

• Will be revised every 3-5 years 

• Developed by a balanced committee 

•� It's a consensus document 
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NFPA 805: Fire Modeling� 

Bijan Najafi, EPRIISAIC� 

ACRS Fire Protection Subcommittee� 
October 16, 2000� 

1011 &2000. BN 

Role ofFire Modeling in the 
Standard 

Performance-Based Approach 
- Conformance to Performance Criteria 

* Equipmentffargets Required 
* Damage Thresholds 
* Fire Scenarios 
* Protection of Equipmentffargets 

Risk Evaluation or Change Analysis 
- Likelihood and Impact of Fire on Plant Systems and 
Operations 

2
1011&2000, BN epICI 
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Fire Scenarios 

Fire Scenarios 
- Maximum Expected Fire Scenario 
- Limiting Fire Scenario 

Fire scenmios not concurrent with 
- Other design basis events, unless caused by the fire, or� 
- Severe natural events� 

1Oil &'2000. BN 

Defining Fire Scenarios 

Initiation 
- Combustible Materials� 
- Ignition Sources� 

Fire Mitigation 
- Plant Area Configuration� 
- Fire Protection Systems and Features� 
- Ventilation Effects� 

Fire Damage 

4 
1Oil &'2000. BN epICI 
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Use ofFire Models 

Guidance for Selection and use of Fire� 
Models is Provided� 

Limited on Selection and Use of Input Data 

5
1011612OOO.BN 

Uncertainty ifFire Modeling 

Margin� 
- Maximum Expected and Limiting Fire Scenario(s)� 

Systematic Uncertainty Analysis� 

6
1011&'2000. BN epl2l 
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~
 Fire Modeling Sub-Committee 

NRR� 

Utilities� 

DOE� 

EPRI� 

7
1011612000. BN 

Remarks 

Fire Modeling is an Integral Part of Fire� 
Protection� 

Standard Describes a more explicit Role for 
its Use in PBIRI Fire Protection 

Standard uses Fire Modeling for Conformance 
with Prescriptive as well as PB Criteria 

1011612000, BN 
8 E:F'ICI 
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Agenda: 

• NFPA 805 - Benefits? 

• NFPA 805 - Why a Pilot? 

• NFPA 805 Pilot - Why Salem? 

• NFPA 805 Pilot 

• Conclusions 

OPSEG 
Nuclear LLC EPRI 2 



• Ability to understand and manage fire risk. 

• Provides basis for reviewing fire protection 
attributes by assessing: 
- Actual plant configurations for risk. 

- Fire protection issues & relating them to risk. 

- Modifications to identify risk implications and benefits. 

• Allows allocation of resources to activities with 
most risk benefit for each dollar spent. 

OPSEG 
.lvuclear LLC EPRI 3 
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NFPA 805 - Why PilQt? 

• Test Drive the Standard 
- Complete? 

- Practical? 

- Cost effective? 

- Usable In whole or in part? 

OPSEG EPRI 4lvuclear LLC 
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NFPA 805 Pilot - Why Salell1? 

• Upgrades required for 5,900 lin. ft. ofWrap
 

• Fire resistances less than 60 min. 

• Feasibility Study Identified Success 
Potential:
 
- 6 areas High
 

- 8 areas Moderate
 

- 4 areas Low
 

OPSEG EPRI 5NuclearLLC 



NFPA 805 Pilot 

• Elements Exercised 
- Fundamentals 

- Fire Modeling 

- Change Analysis 

- Other Modes of Operation 

- Radioactive Release 

- Programmatic Issues 

OPSEG 
lvuclear LL(" EPRI 6 



NFPA 80S-Pilot
 
- Fundamentals
 

• Standard Requires: 
- Meet fundamental elements (Chapter 3) 

• Considered "minimum design requirements" 

• Previously approved alternatives "take precedence" 
(exceptions) r

(Ac(e9k~  

~1J~v
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NFPA 805·Pilot
 
- Fundamentals 

•	 Results/Issues: 
- Fundamental Requirements not Performance Based. 

- Pilot plant cOlnplied with most elements, or alternate 
strategy was previously accepted by the NRC. 

- Concern with elements not required prior to 805 as 
plant license is silent with respect to acceptance. 
Examples include: 

• Requirement for interior finishes (NFPA 101 Class A/I) 

• Requirement for plenum rated cable above ceilings 

• Requirement for seismic Cat. I Class IE electric fire pumps 

"	 PSEG EPRIJ.¥udecrr L.U:,' 8 



NFPA 805·Pilot 
- Fire Models 

• Standard Requires: 0 7"'\ V, 
- Selection of an appropriate fire model ~\'f\ ~  cd' J 

- Modeling fires with maximum expected and .~
 

limiting fire scenarios (MEFS & LFS) Q~D-~ 
 

-Reviewed Various Fire Models GO 
~ 

-' 

- Reviewed capability ofCFAST, MAGIC and
 
FIVE
 

- Plans to review COMPBURN IIIe
 
OPSEG EPRI 9NuclearLLC 



NFPA 805 Pilot 
- Fire Models 

• Results/Issues: 
- Representative fire scenarios exercised:
 

• Zone models found to be acceptable 

• MEFS based on existing plant conditions 
(guidance adequate). 

• LFS is based on changes in parameters 
required to violate performance criteria (margin) 

- In some cases this may be physically impossible 

- Not always based on fire size 

OPSEG EPRIlvuclear LLC 10 



NFPA 805Pilol 
- Change Analysis 

"; 

•	 Standard Requires: 
- Review of CDP and LERF 

.-	 (l () ./' ~~O~
(\)B £ v ,., ,\ 'X.Y	 _~~.  0. \~\.;;1	 10\0V' <,rvD .~ 

/' '\~~(Je" . ~ yJY' 
~ ~/- c0!V'J 

7 ~~ ~0~ 

v\.,.(~ 
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c~~\Jf-	 NFPA 805 Pilot 
.?	 '),r 

c)~  ,,}" - Change Analysis 
;fJ~ 	 A 
¥ 

•	 Results / Issues
 
- Determination of baseline risk and ~ risk
 

- Determination of risk acceptance criteria
 
_. Bundling
 

• Fire risk across fire areas / Fire risk vs. total risk 

• Aggregate effect of multiple changes 

- Recognizing differences between Appx. Rand PSA 

- Evaluation of spurious equipment actuations	 - '" ,]"\ 
~~ ,\~ 

- Qual ity and Maintenance of PSA A../	 4s_k V."~S 

~	 ~ ~ 

~\J\	 ~ (L (j
OPSEG	 ~v  EPRI ~, '\ .~\.~ 

J.Vuclear LU:'	 c0~ \l,\) \jr;j 12 .~. -) 
'{-	 ~~  

C (\" A:. ~ ~ (VJ~ ,~ ~ ~\ 
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NFPA 805Pi!ot 
- Other Modes ofOperation 

• NFPA 805 Requires: 
- Evaluation for all modes of operation 

-~~ 

\j\ 
vJ ~\ 

('y"JL 
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NFPA 805Pi!ot 
- Other Modes ofOperation 

• Results/Issues: 
- Proposed revision to Inventory Control criteria. 

tJ~~  .. 
- Impact to plant: ~~LJ  ~  

~-<\t  ctJ \t-Pe'-J-. 
• Identified 40 new/modified components ~ r
• Identified need to revise Outage Management 

Procedures 

OPSEG EPRI 14lVuflear LU:: 
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NFPA 805 Pilot 
- Radioactive Release 

• NFPA 805 Required: 
-	 Radiation release due to fire (non-fuel) to be as 

low as reasonably achievable «2mr/hr). 

Fy Is1JV1 <->- f\ LJ),R t\

OPSEG EPRI 15lVuclear LLC 
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NFPA 805 Pilot 
- Radioactive Release 

• Results: 
- Proposed revision to performance criteria 

(Part 20)-; 

-	 Proposed revision to add guidance in Appendix 

(implementation guide). 

OPSEG EPRI 16It/ue/ear LL(7 



. .
 

NFPA 805 Pilot
 
- ProgrammgJic
 

• NFPA 805 Requires: 
- Program to monitor, document and maintain 

configuration control.
 

- Quality Control oversight.

\ \ 

~ c\~ ~ Co/\j / o{ OJ) :-..-9l 

OPSEG 
.tvuc/ear LLC EPRI 17 
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NFPA 805Pi[ot 
- Programmatic Results 

• Results: 
- With exception of fire PSA, attributes are 

presentlyad.dressed. 

- Some site training is considered appropriate. 

- Monitoring of some additional equipment 
would be anticipated. 

OPSEG EPRI 18.i'Tuelear LL(..' 



NFPA 805 Pilot 
- Conclusions 

•	 A structured approach to assessing fire risk. 
- Complete? 

• Yes
 

- Practical?
 
• Yes (implementation guide required)
 

- Cost effective?
 
• Issues related to Fundamental Requirements and PSA Quality 

could impact cost effectiveness. 

- Usable In whole or in part? 
• Useable in whole (alternate licensing basis) 

• Usable in part (modifications, exemptions and deviations). 

OPSEG EPRIJ.V"uclear LU~' 19 
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