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Introduction 

Purpose of Conference 
o Present FPL position on apparent violation and perspective on 

significance of the finding 

Apparent Violation 
o Failure to have an installed fixed fire suppression system in an 

alternate shutdown area per Section IIhG.3 of 10 CFR 50, 
Appendix R 

Background 
o Pilot FPFI March/April, 1998, Inspection Report July 9, 1998 

o NRR TIA 99-01 November 29, 1999, FPL response March 7, 2000 

o NRR TIA 2000-04 issued September 6, 2000 

o3 Apparent violation & preliminary White finding April 5, 2002
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Introduction 

Actions Completed 
o3 Safe shutdown analysis validation and circuit modifications 
o3 Hose station and emergency lighting modifications 
o3 NFPA Code compliance suppression/detection upgrades 
o3 Installed pre-action suppression system in Unit 1 cable loft 

o3 Cable tray fire stop and penetration seal upgrades 
o3 Procedural enhancements 

Current Condition 
o3 St. Lucie Unit 1 cable spreading room (CSR) Halon 

suppression system remains operable and in compliance with 
applicable regulatory requirements 

o3 Continuous fire watch implemented by FPL in response to 
NRC notification of inadequate design 

13 Overall fire safety at St. Lucie continues to be maintained
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FPL Presentation

Issues to be Discussed

a Design description

a3 Apparent violation

13 Regulatory considerations

3 FPL comments on NRC Staff Phase 3 Significance
Determination Process analysis
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Unit 1 Cable Spreading Room 
7L4flWe~O_ _ _ _ _ _ _ _ _ _ _ _ _
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Design Description 
e~7 bnie WO__________ 

CSR Halon suppression system implemented to comply with 
Section III.G.3 of 10 CFR 50, Appendix R 

III.G.3 requires that "fire detection and a fixed fire suppression 
system shall be installed in the area, room, or zone" 

System designed in accordance with NFPA 12A (1980) and NRC 
guidance published in 1983 

Installation completed in December, 1985 

CSR Halon suppression system was designed to achieve 5-7% 
Halon concentration and minimum soak time of 10 minutes 
o Consistent with standard industry practice at the time for 

heavily cabled and electronic equipment rooms 

Testing performed to verify system performance requirements
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I Design Description 

rtleit JA_____________ 

Full coverage ionization smoke detection is provided for early 
warning

a Appendix R Section III.G.3 requirement 

Manual actuation capability provided by 4 pull stations 
ol Appendix R Section III.G.3 minimum requirement 

Automatic actuation provided by cross-zoned thermal detection 
o1 NFPA 12A requirement

Manual or automatic Halon actuation isolates supply 
ventilation to CSR 
11Ventilation system isolation features periodically

and exhaust 

tested
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Unit 1 Cable Spreading Room 
Smoke & Thermal Detector Location
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Unit 1 Cable Spreading Room 

Cable Tray Layout
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Unit 1 Cable Spreading Room 
Cable Tray Protection
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Unit 1 Cable Spreading Room ..  
Cable Tray Protection
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I
Apparent Violation

Apparent violation of Section III.G.3 of 10 CFR 50, Appendix R for 
failure to have an installed fixed fire suppression system in an 
alternate shutdown area (NRC Inspection Report 50-335/02-06 
dated April 5, 2002)

o "The St. Lucie Unit 1 
would not be able to 
cable insulation and

CSR Halon 1301 fire suppression system 
extinguish a deep-seated fire involving 
jacket material"

o Staff relies on statements from NFPA 12A for the position that 
CSR fixed suppression system must be capable of 
extinguishing deep-seated cable fires
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Regulatory Considerations

Apparent Violation Conflicts with Appendix R and Prior NRC Staff 
Guidance 

13 NRC Staff guidance included in SECY-83-269 (July 5, 1983)

Sis intended to prevent a 
large enough to threaten 
shutdown equipment and 
limit the adverse effects of

"* "The purpose of this requirement is to limit the severity of 
a fire in an area where alternate shutdown capability is 
provided such that it does not threaten safe-shutdown 
equipment in adjacent areas." (Attachment A, Sec. 1.2.7)

15

o NRC guidance 
requirement in 
severity of the

indicates that purpose of fixed suppression 
Section IIh.G.3 is to limit adverse effects or 
fire until the fire brigade arrives

"* "The fixed suppression system 
fire in that area from becoming 
adjacent areas containing safe 
to provide defense-in-depth to 
a fire." (Enclosure, Sec. 1.2.7)



Regulatory Considerations 

NRC Generic Letter 83-33 provides NRC positions on certain 
requirements of Appendix R 

13 GL 83-33 specifically addresses "fixed suppression system"

* Staff Position: "A fixed fire suppression system should be
capable of controlling a fire in such areas even under 
limited access conditions" 

E Published NRC position indicated that extinguishment of a fire 
by a fixed suppression system was not required

16

S. . . , ,. . . .T . . . ' • • " -, 11 I 'I I • • IaJ_. . .

L



- Regulatory Considerations 

NFPA 12A 1980 Standard is consistent with NRC position on 
design of fixed suppression systems published in Generic Letter 
83-33 

3 Section 1-5.4: Duration of Protection - "it is important that an 
effective agent concentration not only be achieved but that it 
be maintained for a sufficient period of time to allow effective 
emergency action by trained personnel. This is equally 
important in all classes of fires since a persistent ignition 
source (e.g., an arc, heat source, oxyacetylene torch or "deep
seated" fire) can lead to a recurrence of the initial event once 
the agent has dissipated."
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Regulatory Considerations 

Staff position for St. Lucie Unit 1 CSR Halon system performance 
requirements (concentration and hold time) relies on 1986 Sandia 
report NUREG/CR-3656 (October 1986) 

FPL disputes the applicability and significance of Sandia report 

St. Lucie Unit 1 CSR Halon system installation completed in 1985 

Staff's reliance on 1986 report to enforce an alleged non
compliance for a system installed in 1985 does not comply with 
10 CFR 50.109 

1980 internal memorandum that predated Appendix R, for which 
NRC Staff could "find no reference that the 1980 memorandum 
was forwarded to FPL" is not an appropriate basis for 
enforcement action
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- Regulatory Considerations 

Even assuming NFPA 12A requires extinguishment of deep

seated fire, no violation exists 

NFPA provisions are not binding regulatory requirements unless 
incorporated by reference into 10 CFR 

o NFPA 12A has not been incorporated by reference - it is 

referenced in NRC guidance documents as an acceptable 
means of complying with Appendix R 

o Compliance with NFPA standards is not required by Appendix 

R and deviations do not require exemptions 

* NRC Generic Letters 85-01 and 86-10 

o A failure to meet NFPA 12A is at most a deviation from a 
regulatory commitment and not a violation
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Regulatory Conference 

FPL Comments on 
NRC Staff Phase 3 

Significance Determination 
Process Analysis
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NRC Staff Fire Scenario 

Staff Fire Scenario (Submitted to FPL on April 25, 2002) 

o3 Predominant combustible load is electrical cables in cable 
trays 

1 Potential ignition sources

"* Failure of 480V MCC lAB 
"* Failure of Vital AC Static Uninterruptible Power Supply 
"* Failure of DC Bus lAB

E3 Potential ignition sources can cause preheating of cables and
initiation of a secondary fire in cable trays

o Another credible scenario is self-initiated cable fires

21
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NRC Staff Fire Scenario 

FPL Comments on Staff Fire Scenario 

Staff assumptions not "reasonable" as required by SDP process 

(NRC Inspection Manual Chapter 0609, Appendix F) 

o3 Time delay for cable ignition not considered by Staff 

o3 No credit by Staff for CSR fire protection features 
"* Halon suppression system (manual or automatic) 

"* Manual actuation recently accepted for North Anna 
"* No credit for HVAC isolation 
"* No credit for 10 minute suppression interval 

"* No intervention by fire brigade 
* 10 minute response realistic based on drill records 

"* Flamemastic fire retardant cable coating 
"• Solid bottom cable trays and totally enclosed vertical trays

22
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Cable Protection Features 
Industry Test Results 

NUREG/CR-0381 (Nov. 1978) and SAND78-0518 (March 1978) 

Flamemastic 71A fire retardant coating tests 
o Simulated self-initiated cable fire test (2 tray configuration) 

"* Cable ignition in bottom tray delayed 
"• No ignition or fire propagation to top tray 
"* Cable fire in bottom tray was self-extinguishing 

o Diesel fuel exposure test (2 tray configuration) 

"* Cable ignition in bottom tray delayed 
"* No ignition or fire propagation to top tray 

Solid bottom tray cover tests 
o3 Simulated self-initiated cable fire test (2 tray configuration) 

"* Cable ignition in bottom tray delayed 
"* No ignition or fire propagation to top tray
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NRC Staff Fire Scenario 
oT rlei#_ _ _ _ _ _ _ _ _ _ _ 

Staff CFAST Model (Reference letter dated April 25, 2002) 

o Staff Results 

* Flashover (5000C) occurs in 29 minutes (exhaust fan on) 

13 Staff CFAST model includes several inconsistencies 
"* Natural vent opening (2.25 m2, versus 0.15 M 2 ) 

"* Insufficient data points for fire height (relocates fire to floor) 
"* Insufficient data points defining heat release rate curve 

o Staff CFAST model includes several inappropriate assumptions 

* Limiting oxygen concentration to 2% (versus 12%) 
* Supply & exhaust fan flow rate of 24,800 cfm (versus 19,800) 
* Radiant fraction of heat release rate of 0.0 (versus 0.2)
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NRC Staff Fire Scenario

Revised Staff CFAST Model Results

o3 Flashover does not occur for all cases reanalyzed 

a Staff model with inconsistencies corrected (exhaust fan on) 

* Maximum room temperature = 3700 C (versus 5000C) 

Staff model with inconsistencies corrected and using 
appropriate assumptions (exhaust fan on) 

* Maximum room temperature = 3400C (versus 5000 C) 

o3 Staff model assuming supply and exhaust fan off 

* Maximum room temperature = 1980C
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)6 NRC Staff Fire Scenario 

Significance of the Revised CFAST Results 

o No flashover means: 

"* Fires are not as severe as predicted by NRC Staff in letter 
dated April 25, 2002 

"* Substantially reduces probability that redundant safe 
shutdown trains will be affected 

"* Sufficient time for fire brigade to respond to fire and take 
actions, even assuming Halon has not actuated

26
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Ignition Source Fl Sf P1 I P2 P3 Fcdf 

Transformers 2.OOE-05 1.00 1.0 0.5 4.OE-01 4.OE-06 
480V MCC lAB 4.OOE-05 0.12 1.0 0.5 4.OE-01 9.6E-07 
Low Voltage Cabinets 3.16E-03 0.12 1.0 0.5 3.OE-04 5.7E-08 
Ventilation Systems 3.39E-04 0.08 1.0 0.5 3.OE-04 4.1E-09 
Cable Runs 7.65E-04 0.01 1 .0 0.5 4.OE-01 1.5E-06 
Fire Protection Panels 1.75E-04 0.12 1.0 0.5 3.OE-04 3.2E-09 

TotalCDF _____ _ I I 6.5E-06

Where:

L

Fi = Fire ignition frequency 

Sf = Severity factor for a challenging fire 

P1 = Halon system failure probability 

P2 = Fire brigade failure probability 

P3 = Conditional core damage probability 

Fcdf = Fire-induced core damage probability

27
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0 Staff Phase 3 SDP Analysis 
rileR5, 2002 

Reference NRC letter dated April 5, 2002



W Staff Phase 3 SDP Analysis 

Reference NRC letter dated April 5, 2002

Ignition Source Fi Sf P1 ( P2 P3 Fcdf 
Transformers 2.OOE-05 1.00 1.0 0.5 4.OE-01 4.OE-06 
480V MCC lAB 4.OOE-05 0.12 1.0 0.5 4.OE-01 9.6E-07 
Low Voltage Cabinets 3.16E-03 0.12 1.0 0.5 3.OE-04 5.7E-08 
Ventilation Systems 3.39E-04 0.08 1.0 0.5 3.OE-04 4.1 E-09 
Cable Runs 7.65E-04 0.01 1.0 0.5 4.OE-01 1.5E-06 
Fire Protection Panels 1.75E-04 0.12 1.0 0.5 3.OE-04 3.2E-09 

Total CDF I ] 6.5E-06

Where: Fi = Fire ignition frequency 

Sf = Severity factor for a challenging fire 

P1 = Halon system failure probability 

P2 = Fire brigade failure probability 

P3 = Conditional core damage probability 

Fcdf = Fire-induced core damage probability
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Staff Phase 3 SDP Analysis 

Transformer Severity Factor 

o NRC Staff assumptions to support value of 1.0 
"* Staff recognizes vendor data that concludes 2 fires in over 

100,453 years of service were self-extinguishing 
"* Staff assumes both transformer fires were severe 
"* Staff states that use of 1.0 "is a conservative assumption" 

o FPL comments 
"* "Conservative assumption" inconsistent with guidance 
"* Transformer fires will not involve cable trays 
"• Value of 0.1 provided in EPRI Fire PRA Implementation 

Guide (EPRI TR-105928) for indoor transformers 
"* Value of 0.25 is an upper bound based on zero-event 

approximation (NUREG/CR-5580, Vol. 1) 

o Conclusion 
* Sf of 0.25 is reasonable
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Staff Phase 3 SDP Analysis

Halon Effectiveness 

13 NRC Staff assumptions to support value of 1.0 
Required concentration is 6% for 10 minutes based 
Sandia test report (NUREG/CR-3656, October 1986)

on 1986

"* Test results show St. Lucie CSR Halon concentration drops 
below 6% after 4 minutes 

"* Staff assumes all severe fires become deep-seated 

FPL comments 
* Tested configuration not representative of CSR configuration
* Low concentrations of Halon (e.g., 5%) readily 

solid surface fires (Section 2-4.2 of NFPA 12A
extinguishes 
1980)

* Not all severe fires will involve cable trays (EPRI TR-1 05928) 

o Conclusion 
* Halon effectiveness between 0.05 and < 1.0 is reasonable

30
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Staff Phase 3 SDP Analysis 

Fire Brigade Failure Probability 

"o NRC Staff assumptions to support value of 0.5 
"* Staff recognizes fire brigade arrives at CSR in 10 minutes 
"* Using generic methodology prescribed in NUREG/CR

5088, Staff assumes 30 minute response based on 
industry-wide experience 

"o FPL comments 
"* Staff did not consider plant/area specific attributes 
"* Based on plant specific methodology prescribed in 

NUREG/CR-4832, Vol. 9, failure probability is between 
0.036 and 0.11 

"* EPRI FIVE methodology (EPRI TR-1 00370) specifies a 
value of 0.1 

"o Conclusion 
* Fire brigade failure probability between 0.036 and 0.11 is 

reasonable
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* Staff Phase 3 SDP Analysis 

Conditional Core Damage Probability (CCDP) 

o3 Staff considers two scenarios 
"* Redundant train not affected = 3.OE-4 
"* Redundant train affected = 0.4 

o3 NRC Staff assumptions to support value of 0.4 
* Includes penalty of 0.3 to accommodate extreme 

environmental stress to operators 

o3 FPL comments 
"* Original FPL IPEEE assumption of 0.1 is conservative 
"* Typical mean values in other IPEEE studies is between 0.01 

and 0.06 

o Conclusion 
* CCDP value of 0.1 is reasonable for case where redundant 

train is affected
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Staff Phase 3 SDP Analysis 

Conditional Core Damage Probability (CCDP)

Ignition Source Staff Assumption Reasonable Value 

Transformers 0.4 Between 3.OE-4 and 0.1 
480V MCC lAB 0.4 Between 3.OE-4 and 0.1 
Cable Runs 0.4 Between 3.OE-4 and 0.1

o3 FPL comments 
* Revised CFAST results conclude no flashover in CSR 
* For transformers, inherent cable tray separation and 

routing of essential cables precludes potential for damage 
to redundant train 

. For 480V MCC lAB, B-train available for safe shutdown 
* For cable runs, Sandia testing with Flamemastic 71A and 

tray covers showed fires do not propagate to other trays 
and fires self-extinguished 

o Conclusion 
* CCDP value between 3.OE-4 and 0.1 is reasonable
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FPL Phase 3 SDP Analysis

Revised FPL Phase 3 SDP Analysis

Ignition Source F ( Sf P1 P2 P3 [ Fcdf 
Transformers 2.OOE-05 0.25 1.0 0.11 1.OE-01 5.5E-08 
480V MCC lAB 4.OOE-05 0.12 1.0 0.036 1.OE-01 1.7E-08 
Low Voltage Cabinets 3.16E-03 0.12 1.0 0.50 3.OE-04 5.7E-08 
Ventilation Systems 3.39E-04 0.08 1.0 0.50 3.OE-04 4.1E-09 
Cable Runs 7.65E-04 0.01 1.0. 0.11 1.OE-01 8.4E-08 
Fire Protection Panels 1.75E-04 0.12 1.0 0.50 3.OE-04 3.2E-09 

Total CDF I I I J 2.2E-07

Revised total CDF between 2.2E-07 and 1.3E-08

Conclusion: GREEN
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Conclusions 

St. Lucie Unit 1 cable spreading room Halon suppression system 
meets the applicable regulatory requirements and no violation 
occurred 

Fire modeling results show overall fire risk in St. Lucie Unit 1 
cable spreading room is small 

The potential for cable spreading room fires requiring alternate 
shutdown has low safety significance and should be 
characterized as GREEN 

-4
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PHILIP J. DINENNO. P.E.. President

EDUCATION: 

B.S., Fire Protection Engineering, University of Maryland, 1977 graduate Studies, Mechanical Engineering, 
George Washington University, University of Tennessee 

PROFESSIONAL EXPERIENCE: 

President, Hughes Associates, Inc. Responsible for planning, execution, and analysis of fire protection design, 
research and development projects. Project Manager for variety of fire protection R&D/T&E 
programs. Development of water mist and non-ozone depleting alternatives for Halon 1301. Hazard 
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Fire Protection Engineer, Benjamin/Clarke Associates 1983-1985. Primarily involved in computer-based 
mathematical fire modeling and the evaluation of the fire hazards of materials. Use of small scale test 
methods in predicting full scale fire behavior fire reconstruction projects. Full scale tests of electrical 
cable insulation fires and automatic sprinkler effectiveness in hotel and residential occupancies.  

Fire Protection Engineer, Professional Loss Control Inc. (1980-1983). Fire protection of industrial facilities 
primarily energy and utility occupancies. Design, specification, and testing of fire protection and 
detection systems. Hazard and risk assessment of nuclear power and fuel processing facilities, 

Lecturer, Dept. of Fire Protection Engineering, University of Maryland, 1977-1990. Developed and taught 
course on mathematical modeling of fire development and smoke movement for senior level students.  
Previously developed and taught courses on fire-related aspects of structural behavior, combustion, 

and heat transfer.  

Instructor, Open Learning Fire Service Program, University of Maryland, 1985-1991.  

Research Assistant, University of Maryland, 1977-1980. Investigated over 50 fire incidents in residential and 
health care facilities, evaluating the aspects of fire development, smoke propagation, human behavior, 
and their interaction.
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PROFESSIONAL STANDING: 

Registered Professional Engineer: Tennessee (15882), Arizona (29974) 

Fellow and Past-President, Society of Fire Protection Engineers 

Member and Past-Chair, NFPA Technical Committee on Alternative Protection Options to Halons (NFPA 
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Editor, Handbook of Fire Protection Engineering, first, second, and third editions 
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Advisor, U.S. Delegation, IMO Fire Protection Subcommittee, 1995-1998 

Halon Sector Expert, World Bank OORG, 1992-1995 
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Member, Editorial Review Board, Journal of Fire Protection Engineering and Fire Technology 

Member, NFPA Standards Council 
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PROFESSIONAL OUALIFICATIONS

THOMAS J. WYSOCKI Business Phone: S15-46-477o 
Il 1 Luther Lane Fax : 815-46Q-476
Frankfort. 111. 60423 E-mail: rxvysockUagsifire.com 

PROFESSIONAL EXPERIENCE 

Presently 

Technical Consultant - GUARDIAN SERVICES. INC. - special hazards fire protection including 
new product development: development and testing of fire suppression systems: research into 

hydraulic properties of fire suppression agents: technical and scientific custom computer 
programming; contract research; specializing in fire protection system design. evaluation, on-site 
startup and commissioning, plan review; training courses in fire system application, industrial fire 
prevention and human factors related to fires and explosions; forensic workexpert witness related to 
special hazards fire protection systems and equipment.  

1986-1988 

Assistant to the President - CHUBB NATIONAL FOAM - provided market research used for 
business development to the President and Directors of Chubb National Foam.  

Chief Htgineer - NF FIRE CONTROL - developed and marketed Halon 1301 fire extinguishing 
systems for semi-conductor clean room applications and computer/telecommunications facilities for 
this new subsidiary of National Foam Systems, Inc.  

1984 to 1986 

President - THE FIRE GUARD CORPORATION - startup operation responsible for development 
and marketing of automatic fire suppression systems as subsidiary of General Fire Extinguisher Corp.  
Work included development and marketing of restaurant fire suppression systems and Halon 1301 
systems for high tech and military applications.  

1979 to 1984 

Corporate Vice President/General Manager - Low Pressure Carbon Dioxide Systems Division of 
RELIABLE FIRE EQUIPMENT COMPANY, Alsip, IL. Responsible for initial startup of product 
line. Performed design, research, testing, and UL and FM qualification work on low pressure carbon 
dioxide fire extinguishing systems for industrial and commercial fire protection. Established a 
Distributor network supported by a direct Sales force. Within two years after start of operation, 
captured 40% of the domestic low pressure carbon dioxide extinguishing systems market.  

1978 to 1979 

Sales Engineer - RELIABLE FIRE EQUIPMENT CO., Alsip, IL. Quickly developed a reputation 
for solving fire protection problems in unusual industrial and commercial hazards.
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1973 to 1978 

Manager of Research and Developmenz - CHEMETRON FIRE SYSTEMS. Monee. IL 
Responsible for research and development efforts for the Cardox. Safety First and Fire Boss lines 
Responsibilities included technical support for Chemetron Installation and Test Representaties and 

Sales Engineers.  

1970 to 1973 

Teacher/Coach - DeAndreis High School. St. Louis. Missouri.  

EDUCATION 

St. Louis University, Bachelor of Science. Major - Physics. Minors - Mathematics. Philosophy 

St. Louis University, Master of Science (Research). Physics and Mathematics 

National Defense Education Act Fellow 

Additional courses in Psychology and Education - St. Louis University; University of Missouri - Life 
Teaching Certificate - State of Missouri 

RELATED PROFESSIONAL ACTIVITIES 

Professional activities and accomplishments include: 

Speaker at numerous professional gatherings including major addresses at 1978 Fall National Fire 
Protection Association meeting, Yale University and Boston Museum of Science, Goddard Space Flight 
Center, 1993 Halon Alternative Technology Symposium, 1996 Halon Options Technical Working 
Conference, 1996 Conference on Fire Risk Reduction through Emerging Technologies, 1999 DOE Fire 
Safety Conference.  

Chairman, National Fire Protection Association Committee on Halogenated Fire Extinguishing Systems 
Chairman, National Fire Protection Association Committee on Protection of Electronic Computer Systems 

Member of numerous national and international committees and associations including: 

International Halon Research Project Technical Advisory Committee 
National Fire Protection Association Technical Committees on Carbon Dioxide Systems 
Fire Suppression Systems Association 
Marine Carbon Dioxide Systems (NFPA 12 subcommittee) 
National Association of Fire Equipment Distributors 
Society of Fire Protection Engineers 
National Fire Protection Association 

Served as Chairman of: 
Installation and Test Sub-Committee of NFPA Technical Committee on Carbon Dioxide Systems.  
Mechanical Installation Sub-Comminee of NFPA Technical Committee on Halogenated Fire 
Extinguishing Systems.  
FEMA committee on Halon Nozzle Flow

Guardian Services, Inc. 1112000



Thomas \kvsocki - Pate 

Instructor and co-author for the Society of Fire Protection Engineers short course on Special Hazards Firc 

Extin uiishing Systems 

Instructor for the NAFED Engineered Systems Seminar-Workshop co\ering all phases of designing and 

installing Carbon Dioxide. Halon 1301. DrV Chemical and Foam Fire fighting systems.  

Instructor for United Nations'Environment Canada Fire Protection Engineering Course covering Halon 

systems and systems utilizing Halon replacement agents (Caracas Venezuala and Anchorage Alaska) 

Instructor for CNBOP Special Hazards Fire Protection Course (Warsaw Poland 1998) 

Author and Instructor for the ARCO Alaska "Fire and Explosion Hazard Potential Recognition Training." 

a course designed to raise the awareness of situations which lead to fires and explosions in the process 

industries.  

Listed in U.S. Department of Energy Fire Protection Directori' for expertise in special hazards, special 

extinguishing systems.carbon dioxide, Halon, clean agents (FE13, FM200, Inert Gases), training.  

Author of fire protection and safety articles for National Fire Protection Association's periodical Fire 

Journal 

Editor of National Fire Protection Association's FIRE PROTECTION HANDBOOK (1991, 1997), 

Chapter on Carbon Dioxide Fire Extinguishing Systems

Guardian Services, Inc. 1112000
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ED UCA TION 

1994 Ph.D. Nuclear Engineering. University of Neu Mexico 

1985 M.S. Nuclear Engineering (with Honors). University of Illinois 

1984 B.S. Nuclear Engineering (with Honors). University of Illinois 

PROFESSIONAL ASSOCIATIONS 

United States National Fire Protection Association Certificd Fire Protection Enginecer 

CLEARANCES AND LICENSES 

Active Department of Energy 0'Q" Clearance 

Inactive Department of Defense SECRET Clearance 

PROFESSIONAL EXPERIENCE 

1996 - Present Lambright Technical Associates, Inc., Albuquerque, NM. President 

Prepared a fire safety workshop including lectures concerning Appendix R intent and 

requirements at the Chinese Oinshan Nuclear Power Plant for the International Atomic 

Energy Agency.  

Performed a fire IPEEE analysis for the Prairie Island Nuclear Power Plant including an 

analysis of compliance with Appendix R regulations.  

Served on the senior review group for the Independent Corrective Action Verification 

Plan for Millstone Unit 2 Nuclear Power Plant for Parsons Power Group. Served as 

technical expert for Appendix R compliance review.  

Reviewed external event hazard submittals from nuclear power plant licensees for the 

United States Nuclear Regulatory Commission, including authoring the insights report for 

fire and other external events.  

Performed a review of the EPRI Fire PRA Implementation Guide for the United States 

Nuclear Regulatory Commission.  

Performed an evaluation of the fire safety program compliance with Appendix R 

regulations at the Pakistani Chashma Nuclear Power Plant for the International Atomic 

Energy Agency.  

Performed a peer review of the Hungarian Paks Nuclear Power Plant Units 1 and 2 Fire 

Probabilistic Safety Assessments and conducted a plant walkdown which resulted in 

recommendations for defense-in-depth safety enhancements based on Appendix R 

regulations to the fire safety program.  

Performed transfer of the Slovene Krgko Nuclear Power Plant Level 1 and Lcvcl 2 fire 

models to the Risk Spectrum software including an evaluation of the impact of firc.  

related modifications on the risk-dominant fire areas.  

&.SUme 
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PROFESSIONAL EXPERIENCE (continued) 

Performed a fire based on Appendix R requircmcnts and other external events 

deterministic safety evaluation of the Slovakian NMocho\cc Nuclear Power Plant for the 

University of Vienna.  

Performed Level I and 2 Fire IPEEE risk assessment for the Krko Nuclear Power Plant.  

Performed external event risk assessment tcchnology transfer for the Federal Nuclear 

Radiation Safety Authority of Russia. including an external evcnt risk assessment of the 

Russian Novovoronezh Unit No. 5 VVER-1 000 Nuclear Power Plant for the Swiss 
Nuclear Safety Inspectorate.  

Performed an external event risk assessment during shutdown operations for the Krsko 
Nuclear Power Plant.  

Performed a review of IAEA and EBRD nuclear reactor safety upgrade proposals for 

Russian-designed VVER-1000 Nuclear Power Plants and their associated risk impact and 

implementation cost for the University of Vienna.  

Performed an external event risk assessment review of the Liebstadt Nuclear Power Plant 
for the Swiss Nuclear Safety Inspectorate.  

Supporting the International Atomic Energy Agency in ASSET Peer Review Missions.  

Presented a seminar on fire and other external events probabilistic safety assessment and 
chemical risk assessment to the Atomic Energy Commission and Nuclear Power 
Corporation of India.  

Performing fire protection engineering, authorization basis and safety analysis work for 
the Chemical and Metallurgy Research Facility and TA-55 Plutonium Facility at Los 
Alamos National Laboratory.  

Performing authorization basis and safety analysis work for Bechtel BWXT Idaho, LLC, 
at Idaho National Engineering and Environmental Laboratory.  

Performed fire protection engineering, authorization basis and safety analysis work for the 
United States Department of Energy at Rocky Flats Environmental Site.  

Managed the environmental and human health impact risk assessment for the Los Alamos 

Site Wide Environmental Impact Statement (SWEIS) for the United States Department of 
Energy.  

Managed the accident risk assessment for the Rocky Flats SWEIS for the United States 
Department of Energy.  

Performed a preliminary hazard analysis and construction safety assessment for the Los 
Alamos National Laboratory Chemistry and Metallurgy Research Facility.
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PROFESSIO.VAL EXPERIENCE (continued) 

1995 - 1996 Beta Corporation. Albuquerque. NM. Vice President of Environmental Health and Safetr 

Programs 

Served as manager of impact assessment group for the Los Alamos SWEIS. Dcecloped 

impact and risk assessment methodological approach.  

Developed a strategy. based upon cost benefit asscssmcnt, to upgrade the Slo\cnc Kr.ko 

Nuclear Power Plant to Western safety standards.  

Performed the external events hazard assessment for the Mochovce Nuclear Power Plant 

in Slovakia for the University of Vienna.  

1985 - 1995 Sandia National Laboratories, Albuquerque, NM, Senior Member of the Tcchnical Staff 

Served as a member of the International Commission for Independent Analysis of the 

Safety of the Slovene Nuclear Power Plant. Technical responsibilities as representative 

for the Austrian government included performance of an external risk evaluation for the 

Krgko Nuclear Power Plant and recommendations for plant safety upgrades.  

Served as project manager for the resolution of Generic Issue 57, which addressed the 

adverse impact of fire protection system actuations on safety-related equipment at 

commercial United States nuclear power plants. This $1.4-million, three-year project was 

completed in August 1993.  

Served as project manager for other analytical safety assessments of commercial reactor 

plants including Surry, Peach Bottom, LaSalle, and Grand Gulf, as well as Department of 

Energy facilities such as N-Reactor at Hanford and K-Reactor at Savannah River.  

Served as project manager for the Fire Risk Scoping Study, which assessed the risk 

impact of previously unaddressed fire issues at commercial United States nuclear power 

plants.  

Performed the seismic risk assessment for the ANO-1 Nuclear Power Plant. Performed 

an internal events risk assessment for the Peach Bottom Nuclear Power Plant.  

Developed the methodology for (1) the resolution of Fire Risk Scoping Study issues, 

(2) the assessment of Generic Issue 57, and (3) the fire risk assessment techniques used 

for NUREG-1150. Reviewed other external event risk assessments for both commercial 

nuclear power plants and DOE reactor facilities. Performed a review of an application of 

the FIVE (fire risk) methodology documented in the Nuclear Safety Analysis Center Fire 

Risk Evaluation Report (NSAC/181).  

Maintained close interaction with the Offices of Research and Regulation of the United 

States Nuclear Regulatory Commission. Made several presentations to the Advisory 

Committee on Reactor Safeguards Congressional Subcommittee, as well as a wide variety 

of presentations to the USNRC and the nuclear community.  
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PROFESSIO.AL EXPERIE.VCE (concluded) 

In February 1Q90. received an award for cxcclicncc recognizing conlribution, to stale-t

the-art fire probabilistic risk assessment methods and the insights to NUREG-I 150 that 
resulted from their application. Received an award for exceIlence as Project Manager of 
Generic Issue 57.  

1981 - 1985 Uniiersitv of Illinois TRIGA Facility,. Reactor Operator 

While attending the University of Illinois. served as a licensed reactor o.pcralor at the 
university's research reactor facility.  

1972 - 1982 United States Navy., Idaho Falls, ID 

Served as an Engineering Watch Supervisor and Instructor at the USN reactor training 
facility in Idaho Falls, Idaho. Served as a Reactor Technician and Plant Supervisor 
aboard the USS South Carolina. Graduated in the lop one percent of the class from a iwo
year program at the Nuclear Power School and Electronics Technical School.  

PUBLICATIONS 

"West Valley Fuel Storage Safety Analysis Report," prepared for Bechtel BWXT Idaho, LLC. December 20X0.  

"Test Area North Safety Analysis Report," prepared for Bechtel BWXT Idaho, LLC, October 2000.  

"Safety Analysis Basis of the Technical Safety Requirements," prepared for the Chemical and Metallurgy 
Research Facility Los Alamos National Laboratory, August 2000.  

"Workshop on Fire Safety for Qinshan Nuclear Power Plant, China," prepared for the International 
Atomic Energy Agency, June 2000.  

"Workshop on Fire Safety for Chashma Nuclear Power Plant, Pakistan," prepared for the International 
Atomic Energy Agency, April 2000.  

"Fire Protection Review Mission for Chashma Nuclear Power Plant," prepared for the International 
Atomic Energy Agency, November 1999.  

"Nuklearna Elektrarna Krgko Fire Protection Action Plan," presented to the State Office for Nuclear 
Safety of the Czech Republic, October 1999.  

"Insights Gained from the Review of External Event PSAs for the United States Nuclear Regulatory 
Commission Office of Research," presented to the State Office for Nuclear Safety of the Czech 
Republic, October 1999.  

"Evaluation of the Impact of FPAP Modifications on the Integrated NEK Risk Spectrum PSA Model," 
prepared for the Slovene Kr~ko Nuclear Power Plant, October 1999.  

"Integration of Level I and Level 2 Fire PSA into NEK Risk Spectrum PSA Model and Process 
Validation," prepared for the Slovene Kl~ko Nuclear Power Plant, May 1999.
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PUBLICATIOMS (continued) 

"Use of Operational Experience in Fire Safety Assessment of Nuclear Power Plants," prepared for the 

International Atomic Energy Agency. January 1999.  

"'Root Cause Analysis for Fire Safety Related Events at Nuclear Poecr Plants." prepared for the 

International Atomic Energy Agency, January 1999.  

"Use of NPP Krgko Plant-Spccific Data to Model Fire Brigade Responsc," presented to the International 

Atomic Energy Agency Technical Committee Meeting on Use of Operational Experience in Fire 

Safety Assessment of Nuclear Power Plants, Vienna, Austria, December 199S.  

"Updated Level 2 Internal Fire Analysis of Nuclear Power Plant Krsko," prepared for the Slovene Krko 

Nuclear Power Plant, September 1998.  

"Graded, Risk-Based Approach to Appendix R Implemcntation for Eastern European Reactors." 

published in the proceedings of the PSAM 4, International Conference on Probabilistic Safcty 

Assessment and Management, New York City, New York, September 1998.  

"Prairie Island Fire IPEEE," prepared for Northern States Power, August 1998.  

"Novovoronezh Fire, Internal Flooding, and Other External Events Screening Analysis," prepared for the 

Swiss Nuclear Safety Inspectorate, July 1998.  

"Updated Fire IPEEE Risk Assessment for NPP Krgko," prepared for the Slovene Krsko Nuclear Power 

Plant, June 1998.  

"Mochovce NPP Fire and Other External Events Deterministic Safety Assessment," prepared for the 

University of Vienna, May 1998.  

"Probabilistic Approach to Fire Protection and Fire Protection Upgrades for Indian CANDU Reactors," 

published in the proceedings of the International Conference on Fire Protection in Nuclear 

Installations, Mumbai, India, April 1998.  

"Millstone Unit 2 IPEEE and IPE Evaluation," prepared for the United States Nuclear Regulatory 

Commission, March 1998.  

"Shutdown External Event Risk Evaluation of NPP Kr~ko," prepared for Slovene Krgko Nuclear Power 

Plant, January 1998.  

"Integrated Approach to NPP Krgko Fire Safety - Fire Protection Action Plan," published in the 

proceedings of the International Atomic Energy Agency Symposium on Upgrading the Fire Safety 

of Operating Nuclear Power Plants, Vienna, Austria, November 1997.  

"Accident Analysis," Los Alamos Site-Wide Environmental Impact Statement, prepared for the United 

States Department of Energy, September 1997.  

"NE Kr.ko Fire Protection Action Plan," published in the Proceedings of the SMiRT/Fire Safety an 

Nuclear Power Plants and Installations Conference, Lyon, France, August 1997.  

"Review of the EPRI Fire PRA Implementation Guide," prepared for the United Stutes Nuclcar 

Regulatory Commission, August 1997.  
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JOHN A. LAM BRIGHT 11

PUBLICA THONS (continued) 

"'Rev'iew of the Quad Cities Nuclear Station Individual Plant Examination for External Events." prepared 
for the United States Nuclear Regulatory Commission. August 1907.  

"Review of the Monticello Nuclear Station Individual Plant Examination for External Events." prepared 
for the United States Nuclear Regulatory Commission. May 1997.  

"Review of the Indian Point Unit 2 Nuclear Station Individual Plant Examination for External Events." 
prepared for the United States Nuclear Regulatory Commission. May 1997.  

"Individual Plant Examination of External Events (IPEEE) Program: Perspectives on Reactor Safct and 

Plant Performance," prepared for the United States Nuclear Regulatory Commission, April 1997.  

"Accident Scenario Screening Report for the LANL SWEIS," prepared for the United States Department 
of Energy, August 1996.  

"Risk/Impact Integration Approach with Inclusion of Stakeholder Preferences for DOE Decision-Making 
under NEPA Environmental Impact Statements," published in the proceedings of the 
ESREL/PSAM-11I Conference, Crete, Greece, June 1996.  

"Review of the Pilgrim Nuclear Station Individual Plant Examination for External Events," prepared for 
the United States Nuclear Regulatory Commission, February 1996.  

"Los Alamos Site Wide Environmental Impact Statement Impacts and Risk Methodology Report," 
prepared for the United States Department of Energy, December 1995.  

"NE Krko Fire Protection Action Plan," prepared for the Slovene Kr~ko Nuclear Power Plant, 
October 1995.  

"Rocky Flats Site Wide Environmental Impact Statement Accidents Analysis," prepared for the United 
States Department of Energy, September 1995.  

"Review of the Limerick Generating Station, Units 1 and 2 Individual Plant Examination of External 
Events," prepared for the United States Nuclear Regulatory Commission, September 1995.  

"Review of the Susquehanna Steam Electric Station Individual Plant Examination of External Events," 
prepared for the United States Nuclear Regulatory Commission, September 1995.  

"Review of the Nine Mile Point Unit 2 Nuclear Station Individual Plant Examination of External Events," 
prepared for the United States Nuclear Regulatory Commission, September 1995.  

"Review of the Haddam Neck Plant Individual Plant Examination of External Events," prepared for the 
United States Nuclear Regulatory Commission, July 1995.  

"Rocky Flats Site Wide Environmental Impact Statement Accident Screening Analysis," prepared for the 
United States Department of Energy, July 1995.  

"Review of the Diablo Canyon Power Plant Individual Plant Examinations for External Events," prepared 
for the United States Nuclear Regulatory Commission, July 1995.

Page 6 of 8RdSUM6



JOHN A. LkMBRIGHT I1

PUBUdCA TIONS (corninued) 

-'Risk/Impact Intcgration Approach and Inclusion of Stakeholder Preference for DOE I)cci,.hti Nlakmi 

Under NEPA Environmental Impact Staiement<,' prepared for the United SLates I)cpartmlot W 

Energy, May 1995.  

"Mochovce Nuclear Power Plant External Event Bounding Risk Analysis." prepared for the Linim'crsitx ol 

Vienna, April 1995.  

"External Events Hazards Assessment for the Slovakian Mochovcc Nuclear Powcr Plant," prepared for 

the University of Vienna, February 1995.  

"Impact of Nuclear Rocket Engine Design on Control Strategies." Ph.D. Thesis, November lUQO4.  

"Individual Plant Examination for External Events (IPEEE) Review Guidance Document," prepared for 

the United States Nuclear Regulatory Commission, November 1Q94.  

"A Review of Fire PRA Requantification Studies Reported in NSAC/181," prepared for the United States 

Nuclear Regulatory Commission, April 1994.  
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AC p cs.

Unannounced Fire Drill 
Results

lime for First rime for Al 
Drill Date rill ime Am Brigade Brigade 

Mebter to Members to 
Arrive Arrive 

6/17/81 Not Recorded Cable Spreading Room Not Recorded 8 minutes 
11/25/81 20:43 Cable Spreading Room 3 minutes 5 minutes 
8/5/82 Backshift Cable Spreading Room 4 minutes Not Recorded 

10/25(82 16:30 Cable Spreading Room 4 minutes 11 minutes 
1/15(92 8:06 1A Switchgear Room 2 minutes 6 minutes 
2/12/92 08:02 1 B SWitchgear Room 1.5 minutes 5.5 minutes 
/14/100 15:59 A Switchgear Room 2.5 minutes 11 rminutes
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Cable Spreading Room Halon 
Concentration Test 12-11-85

1 2 3 4 5 8 7 8 9 10

Min utes after Discharae
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-4*-Above finished floor (El. 46') -U-Top of electronic enclosures (El. 50') 
---Below top cable tray (El. 57')
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Sandia Testing - Flamemastic

Sandia Full Scale Two Tray Tests 
Simulated Self-initiated Cable Fire

Test * Ramemastic Cable imeinute Propagatiton Coating Type (minutes) to Top Tray 
Bottom Top 

21 None IEEE-383 5 5 Yes 
32 71A Non-383 10 1 0* No 

Notes: 1. * If test time of 60 minutes Is used, no cable short or 
Ignition occurred.  

2. For test 32, cable fire in bottom tray was self-extinguished.

References: 1. NUREG/CR-0381, November 1978 
2. SAND78-0518, March 1978
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Comparison of the Heat Fluxes 

Sandia Fire Test Exposure Data vs.  
Most Severe CSR Electronics Cabinet Fire

Flame Distance Heat Flux at 
Initiating Fire HRR (kW) Height Below Tray Lf / H Impingement 

Lf, (m) H, (m) Point (kW/m2) 

Sandia 2 Propane 20 each 0.7 0.11 6.4 65 
Burners Test 

Sandia Diesel #2 280-650 1.7-2.8 0.11 14-23 90 
Pool Test 

CSR lAB Battery 950 3.35 3.12 1.07 23 
Charger
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