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Docket No. 70-3103-ML
Louisiana Energy Services, L.P.
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(National Enrichment Facility)

APPLICANT'S PREFILED TESTIMONY IN MANDATORY HEARING
CONCERNING FIRE PROTECTION (OCTOBER HEARING QUESTION 6.h)

L WITNESS AND PROCEDURAL BACKGROUND

Q1. Please state your name, occupation, and by whom you are employed.

Al. My name is Rod M. Krich ("RMK"). I am Vice President of Licensing, Safety,
and Nuclear Engineering for Louisiana Energy Services, L.P. (“LES”), the license applicant in
this matter. LES is seeking authorization from the U.S. Nuclear Regulatory Commission
("NRC") to construct and operate a gas centrifuge uranium enrichment facility -- designated the
National Enrichment Facility ("NEF") -- in Lea County, New Mexico. I am presently “on loan”
to LES from Exelon Nuclear, where I am Vice President, Licensing Projects, and lead Exelon
Nuclear’s licensing activities relative to future generation ventures.

My name is Daniel G. Green ("DGG"). I am a Senior Consulting Engineer with
EXCEL Services Corporation, which is headquartered in Rockville, Maryland.

My name is Scott M. Tyler ("SMT"). I am a Manager in the Fire, Safety, & Risk
Services group of AREVA (Framatome ANP) in Naperville, Illinois.

Q2. Please describe your responsibilities relative to the NEF project.
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A2. (RMK) As Vice President of Licensing, Safety, and Nuclear Engineering for
LES, I have the overall responsibility for licensing and engineering matters related to the NEF
project. In this capacity, I oversaw preparation and submittal of the NEF license application, as
well as the engineering design of the facility processes and safety systems. As a result, I am very
familiar with the NEF license application, and NRC requirements and guidance related to the
contents of such an application. This includes familiarity with Section 7.5 of the NEF Safety
Analysis Report ("SAR") and those portions of the NEF Integrated Safety Analysis ("ISA")
pertaining to fire protection.

(DGG) As an engineering and regulatory consultant to LES, I supported the
development, review, and submittal of the NEF license application. In this capacity, I helped to
ensure that the application complied with the applicable guidance set forth in NUREG-1520,
"Standard Review Plan for the Review of a License Application for a Fuel Cycle Facility."
Subsequent to the submittal of the NEF application, I have had a lead role in responding to NRC
Staff Requests for Additional ("RAIs") on various aspects of the licensing submittal, and in
preparing and/or reviewing any necessary revisions to the application. I also served as a member
of the ISA team, and am therefore familiar with those portions of the ISA and SAR relating to
fire protection.

(SMT) My employer, Framatome ANP, has served as a primary contractor on the
NEF project. As a member of the NEF project team, I contributed to the preparation and review
of key portions of the NEF application. Specifically, I authored the chemical process safety
chapter of the SAR (Chapter 6), acted as and continue to serve as a chemical process and fire

safety expert on the ISA team, and prepared the baseline fire/emergency response needs



assessment. I am currently conducting International Building Code/International Fire Code
analysis for the proposed facility in conjunction with detailed design development.

Q3. Please summarize your educational and professional qualifications.

A3. (RMK) I hold a B.S. degree in mechanical engineering from the New Jersey
Institute of Technology and an M.S. in nuclear engineering from the University of Illinois. 1
have over 30 years of experience in the nuclear energy industry covering engineering, licensing,
and regulatory matters. This experience encompasses the design, licensing, and operation of
nuclear facilities. A full statement of my professional qualifications is attached hereto.

(DGG) I hold B.S. and M.S. degrees in nuclear engineering from Kansas State
University. 1 have approximately 25 years of experience in engineering, licensing, and
regulatory matters involving the nuclear energy industry. I have been a consulting engineer with
EXCEL Services Corporation since 1991, and have provided consulting services to a large
number of utilities. Prior to 1991, I was employed principally as a licensing engineer at Florida
Power Corporation and Kansas Gas and Electric Company. A full statement of my professional
qualifications is attached hereto.

(SMT) I hold a B.S. degree in Fire Protection and Safety Engineering
Technology from Oklahoma State University. I have 20 years of design, analysis, and
consultation experience in the industrial, institutional, and commercial fields. This includes
project/staff management experience and technical expertise in loss prevention, including fire
protection design and analysis; occupational and environmental safety, process safety/risk
management; and code consultation. A full statement of my professional qualifications is
attached hereto.

Q4.  What is the purpose of your testimony?



Ad4. (RMK, DGG, SMT) We are providing this testimony on behalf of LES in
accordance with the Licensing Board's Memorandum and Order (Memorializing Board
Questions/Areas of Concern for Mandatory Hearing) of January 30, 2006 (“January 30th
Order”), and Memorandum and Order (Administrative Matters Relative to Mandatory Hearing)
of February 8, 2006 ("February 8th Order"). In those issuances, the Board "memorialized" a
series of questions or "areas of concern" upon which the Board has required presentations from
LES and/or the NRC Staff in the context of the mandatory hearing in this proceeding. This
testimony is intended to respond specifically to the safety question set forth in paragraph 6.h of
Attachment A to the Board's February 8th Order. That question, which the Board originally
posed in October 2005, concerns the potential for reignition of an electrical cabinet fire
following its initial extinguishment.

QS. Please briefly describe your understanding of the findings to be made by the
Board relative to the Staff's safety review of the license application.

AS. (RMK, DGG, SMT) As we understand it, the Board is required to conduct a
"sufficiency" review of uncontested issues. According to the Commission, the Board should
confirm that the NRC Staff "has performed an adequate review and made findings with
reasonable support in logic and fact." In doing so, the Board is to decide whether the overall
safety record is sufficient to support license issuance. Accordingly, this testimony is intended to
facilitate the Board's review by highlighting key facts, technical rationales, and regulatory

considerations that bear on the discrete fire protection issue raised by the Board.



II. RESPONSE TO BOARD QUESTIONS

Q6. Please describe the specific issues raised by the Board in paragraph 6.h, as
identified above.

A6. (RMK, DGG, SMT) As set forth in Attachment A to the February 8th Order,
paragraph 6.h poses the following questions:

h. If there is a fire in an electrical cabinet, how is the retained heat
dissipated? After a fire is extinguished by an inert gas, fires have
been found to re-ignite after the cabinet is opened. What steps are
taken to address re-ignition?

Q7. As an initial matter, what types of electrical cabinets will be present in the NEF,
and where will they be located?

A7. (RMK, DGG, SMT) There will be numerous interior electrical power supply
breaker cubicles and motor control centers, dry type electrical transformers, battery charging
stations, distribution electrical lighting and power cabinets, among others, in the facility. These
cabinets will be concentrated in the links corridor area of the Separations Building where motor
control centers and distribution panels for the separation plant will be located, but also will be
distributed throughout other process areas for local control and utility functions in the
Separations Building, Cylinder Receipt and Dispatch Building, Centrifuge Assembly Building,
and the Technical Services Building.

Q8. Will the cabling contained in the types of cabinets described above be qualified to
any particular standard?

A8. (RMK, DGG, SMT) Yes. For "all uranic material system power, instrumentation
and control circuits" in the NEF, LES has committed to a degree of inherent fire safety by

requiring the use of cabling qualified to IEEE-383, "Standard for Type Test of Class 1E

Electrical Cables, Field Splices, and Connections for Nuclear Power Generating Stations." See



Staff Exh. 58-M (NEF ISA Summary), Section 3.1.7.C at 3.1-18. This type of cabling is
specifically designed to be fire-resistant.

Q9. (RMK, DGG, SMT) Under what circumstances are reignition of electrical
cabinet fires known to have occurred?

A9. (RMK, DGG, SMT) At some nuclear facilities, fires in electrical panels have
been initially extinguished through the application of automatic extinguishing systems, only to
reignite upon opening of the panel enclosure. Specifically, once a manual response is initiated
and responding fire brigade members/firefighters open the panel enclosure, there exists the
potential for residual smoldering combustion to reignite to flaming combustion.

Q10. Do you expect there to be significant potential for such reignition at the NEF, if a
fire were to occur in the first place?

A10. (RMK, DGG, SMT) No. In fact, based upon the analyses that LES has
performed to support the NEF license application, we conclude that the likelihood of electrical
panel/cable ignition (as opposed to re-ignition) with a propagating fire is very low. Nonetheless,
assuming that such ignition were to occur, we further conclude that the potential for reignition
would be low given the particular fire suppression methods that NEF personnel would deploy in
response to the initial fire ignition.

Q11. Please elaborate on the basis for your conclusion that reignition would be
unlikely.

All. (RMK, DGG, SMT) As noted above (and as the Board itself indicated in Question
6.h), there have been cases at other nuclear facilities where automatic fire suppression systems
(e.g., systems using an inert gas) extinguished fires, but the fires reignited upon the opening of

affected cabinets or enclosures by responders. With respect to the NEF, LES has addressed this



possibility through both design/construction considerations and specific fire suppression methods
and procedures.

Q12. Please describe the specific design/construction considerations adopted by the
NEF.

Al12. (RMK, DGG, SMT) Due to concerns regarding water discharge in moderator
control areas, automatic suppression systems will not be installed in buildings housing any
significant quantity of special nuclear material or radioactive material. The absence of automatic
suppression systems in such buildings also is justified by (2) the noncombustible construction of
those buildings; and (b) the uniform fire loading in those buildings, i.e., the loading will be low
with respect to the area/volume of the structures of concern. Accordingly, flashover conditions
with post-flashover fire are not expected to occur. Indeed, as noted in the NEF ISA Summary
(Staff Exh. 58-M), there are no fire scenarios for which automatic fire suppression system
actuation or a fire brigade response is credited to mitigate the consequences of a facility fire
below 10 C.F.R. § 70.61 release thresholds.

Q13. Please describe the specific fire suppression methods alluded to above.

Al13. (RMK, DGG, SMT) Initial firefighting for onset failures in electrical
components/cabling can be effectively combated with hand portable and/or wheeled fire
extinguishers rated for electrical hazard. Although it focuses on the efficacy of various types of
automated suppression methods in extinguishing cable fires, NUREG/CR 3656, “Evaluation of
Suppression Methods for Electrical Cable Fires," establishes that carbon dioxide, Halon, and
water are all appropriate agents for extinguishing cable fires. See LES Exh. 137-M at 63. Thus,
the NEF will have both hand portable and wheeled fire extinguishers that are distributed in a

manner that corresponds to specific hazards. The use of non-residue type extinguishers (e.g.,



CO,) will be the preferred mode of firefighting until it is proven ineffectual, and the electrical
equipment has been de-energized.

In the unlikely event that a fire escalates beyond the capability of fire
extinguishers, the NEF Fire Brigade and off-site response agencies would deploy hoselines as
needed and, in conjunction with equipment de-energization and/or the use of electrical safe hose
nozzles, fight the fire with water. As described in NEF SAR Section 7.5, the site will have two
1,000 gallon per minute fire pumps supplying a hydrant loop around the plant with sufficient
hose to reach any point in the facility with two 1-1/2 inch and one 2-1/2 diameter hoselines. See
LES Exh. 136-M at 7.5-1 to 7.5-3. This water supply and delivery capacity is sufficient for
electrical panel/cable fires within the process buildings. From the standpoint of reignition
potential, the use of water hoselines is significant, insofar as NUREG-3656 also concludes that
directed water spray from fixed systems “was the most effective in extinguishing and preventing
reignition of the fires, for all fire sizes, cable types, and tray configurations tested." See LES
Exh. 137-M at 63 (emphasis added). A logical extrapolation of this conclusion is that hoselines
directed at the surface of the burning cable would be even more effective in fire extinguishment
and prevention of reignition.

In view of the water moderation concerns stated above, NEF SAR Section 7.5
also describes the provisioris to ensure the safe use of water for firefighting purposes in
moderator control areas. Fire Brigade training will address criticality safety concerns, including
water moderation, water reflection, product cylinder safety by moderation control, and water
flooding. See LES Exh. 136-M at 7.5-5 to 7.5-7. Moreover, both the fire brigade and any off-
site response agencies will be accompanied by a criticality safety officer during fire response

activities in these areas of the plant. See id. at 7.5-5 to 7.5-6.



Q14. Will the NEF's anti-reignition measures include any post-extinguishment
monitoring?

Al4. Yes. After fire extinguishment, fire response personnel would remain in the area
-- assessing damage, performing clean-up and salvage, and documenting the incident -- for a
sufficient period of time to ensure that reignition does not occur or is rapidly suppressed. As
needed, a fire watch(es) would be posted if there remains any concern about the potential for
reignition.

Q15. You stated earlier that the likelihood of "ignition with a propagating fire" is very
low. Though the Board's question focuses on the potential for "reignition," your conclusion is
certainly important from an overall safety standpoint. Please summarize the basis for the
conclusion that ignition with a propagating fire is an unlikely event.

Al5. (RMK, DGG, SMT) The low likelihood of an ignition with a propagating fire
reflects the fact that the NEF fire safety program is designed to meet the acceptance criteria in
Chapter 7 of NUREG-1520 (Staff Exh. 51-M). LES also used additional relevant fire safety
criteria, including those contained in NUREG/CR-6410, NUREG-1513, NRC Generic Letter 95-
01, and NFPA 801 as guidance in developing the fire safety program. See SAR Section 7.6
(LES Exh. 136-M) for full titles. Accordingly, the program will be implemented and maintained
in accordance with the requirements of 10 C.F.R. §§ 70.22, 70.61, 70.62, 70.64, and 70.65.
Several key factors contribute to the low likelihood of ignition with a propagating fire, including
the following:

o The use of appropriate design measures, including the use of fire-resistant

materials, proper electrical system design, automatic fire and smoke detection
(e.g., spot detectors of either the ionization or photoelectric type, or beam or air-

sampling type smoke detection), fire resistance rated barriers, dedicated on-site
fire water supply system, and fire suppression features.



For example, as noted above, LES has committed to use of cabling
qualified to the IEEE-383 standard. NUREG/CR-4527, "An Experimental
Investigation of Internally Ignited Fires in Nuclear Power Plant Control
Cabinets" (Apr. 1987) (LES Exh. 138-M) documented a series of
internally ignited panel/cabinet fire tests using both unqualified cabling
and cabling qualified to IEEE-383 to evaluate the impact of these fires on
the cabinet, propagation in and outside of the cabinet, and the impacts on
the enclosure.

NUREG/CR-4527 substantiates that the likelihood of IEEE-383 qualified
cabling being ignited through internal panel faulting with a subsequent
propagating internal panel fire is exceptionally low. This likelihood is
bounded by the fire initiation frequency (1 x 10?) used in the NEF ISA.
See LES Exh. 138-M at 2, 8§, 20, 21, 25, and 65.

The implementation and maintenance of a management system that includes fire
prevention measures, such as combustible material control and ignition source
control, fire system maintenance and testing, and fire response by a round-the-clock
trained fire brigade that is supported by off-site fire response agencies.

The conduct of a detailed fire safety analysis, as documented in the NEF
Integrated Safety Analysis and Fire Hazards Analysis (See Staff Exh. 58-M,
Section 3.7.2), which evaluates fire scenarios for their impact on the facility and
regulated materials and specifies the appropriate Items Relied on for Safety
("IROFS"), to ensure that the consequences of a fire do not exceed the design
basis of the facility.

>

With respect to active engineered IROFS components that must perform a
safety function in the event of a fire, the IROFS boundary will include
appropriate electrical separation from normal instrument and control
functions to ensure that fire induced spurious actuation failure does not
occur.

If circuit breakers are required to provide isolation, then these will be part
of the IROFS boundary, and, as such, would be specified and procured as
QA level 1 components. Breaker set points would be determined per
approved methodology to ensure proper coordination. Any IROFS
breakers also would require periodic surveillance testing to ensure setpoint
tolerances are maintained.

In addition, the IROFS boundary will include appropriate fire protective
features to ensure that all required IROFS function as intended. As the
ISA Summary indicates, even if a fire were to consume one of these
electrical panels/components internally, it would not pose a threat to
public safety.

10



Q16. Please summarize your conclusions relative to the issues discussed above.

Al16. (RMK, DGG, SMT) In summary, the NEF is equipped with means to rapidly
detect and respond to a panel/cable fire with manual fire suppression capability that is adequate
to extinguish the fire and prevent it reignition. The likelihood of electrical panel/cable ignition
with a propagating fire, however, is very low. Moreover, if such an event were to occur, it
would not compromise the safety of the public or the facility.

Q17. Does this conclude your testimony?

Al17. (RMK, DGG, SMT) Yes.

11



RESUME

Rod M. Krich
6393 Twin Oaks Lane
Lisle, IL 60532
(H) 630 428 1967
(W) 630 657-2813

EDUCATION

MS Nuclear Engineering -University of Illinois - 1973
BS Mechanica! Engincering~ New Jersey Institute of Technology— 1972

EXPERIENCE
1998 to
Present Exelon (formerly Com_ Ed)

Vice President, Licensing Projects for Exelon Nuclear, with the overall responsibility for leading
Exelon Nuclear's licensing activities on future gencration ventures, predominantly leading the
licensing effort for a U.S. gas centrifuge enrichment plant. In addition, I have been assisting with
the Yucca Mountain project licensing effort and served as the Iead on strategic licensing issues
with the responsibility of working with the Nuclear Regulatory Commission and the Nuclear
Energy Institute on the development of a new approach to licensing new reactors.

Vice President-Regulatory Services responsible for interface with the NRC and State regulatory
agencies, and regulatory programs. This responsibility covers all 12 ComEd nuclear units and the
Nuclear Generation Group headquarters. With respect to regulatory programs, responsibilities
include programs such as the change evaluation process (i.e., 10 CFR 50.59, “Changes, tests and

. experiments), the operability determination process, and the Updated Final Safety Analysis
revision process). In this capacity, I was responsible for improving the relationship with the
regulatory agencies such that, taken together with improved plant performance, the special
scrutiny applied to the CornEd operating plants will be replaced with the normal oversight
process. The Regulatory Services organization consists of a group located at the Nuclear )
Generation Group headquarters and a Regulatory Assurance group at each plant that has a matrix
reporting relationship to the Vice President-Regulatory Services.

1994 to
1998 Carolina Power & Light Com

As Chief Engineer from November 1996 to April 1998, 1 was head ofthe Chief Section oftlie

Nuclear Engineering Department. In this capacity, I was responsible for maintaining the plant

design bases and developing, maintaining and enforcing the engineering processes procedures, In

addition to the corporate Chief Section, the Design Control groups at each of the nuclear plant
 sites reported to me starting in February 1997,

As Manager -Regulatory Affairs at the H. B. Robinson Steam Electric Plant, Unit No. 2
(Westinghouse PWR) from February 1994 to November 1996, the managers of
Licensing/Regulatory Programs, Emergency Preparedness, and Corrective Action/Operating
Bxperience Program organizations reported to me. As such, I was responsible for all interface and
~ licensing activities involving the NRC headquarters and regional office, environmental regulatory
agencles, and the Institute of Nuclear Power Operations, My responsibilities also included
implementation of the Emergency Preparedness program, and administration of the Corrective
Action and Operating Experlence programs, After assuming my position in Carolina Power &



1988'to
1994

1986 to
1988

" 1981 to

1986

Light Company, I was instrumental in revising and upgrading the I OCFR50.59 safety evaluation
program, and was responsible for its implementation at the plant site. My group was also
responsible for leading the team that prepared the NRC submittal containing the conversion to the
improved Technical Speciﬁcations

adelphia Electric Compan

As Manager -Limerick Licensing Branch at the Nuclear Group Headquarters, responsible for all
licensing activities for the two unit Limerick Generating Station (General Electric BWR)
conducted with the NRC headquarters and all enforcement issues involving NRC Region I,
including completion of the final tasks leading to issuance of the Unit 2 Operating License.
Special projects included assisting in the development of the Design Baseline Document program,
obtaining NRC approval for an Bmergency Operations Facility common to two sites, preparation
of the Technical Specification changes to extend the plant refueling cycle to 24 months and to
allow plant operation at uprated power, and obtaining NRC approval of a change to the Limerick
Operating Licenses to accept and use the spent fuel from the Shoreham plant. I was also
responsible for the development and implementation of the IOCFR50.59 safety evaluation
process used throughout the nuclear organization, development of the initial Updated Final Safety
Analysis Report for Limerick Generating Station, and served as the Company’s Primary
Representative to the BWR Owners’ Group.

Virginia Power Company

As the Senior Staff Engineer in the Safety Evaluation and Control section, my activities involved
responding to both routine and special licensing issues pertaining to North Anna Power Station
(Westinghouse PWR). My duties ranged from preparing Technical Specification interpretations
and change requests, exemption requests, and coordinating responses to NRC inspection reports,
to developing presentations for NRC enforcement conferences and coordinating licensing
activities associated with long-term issues such as ATWS and equipment qualification. I was also
the Company representative to the utility group formed to address the station blackout issue, and
was particularly involved in developing an acceptable method by which utilities can address
equipment operability during station blackout conditions.

onsumers Power Compan

During my employment with Consumers Power Company, I worked at the General Office in the
Nugclear Licensing Department and the Company's Palisades Plant (Combustion Engineering
PWR). While in the Nuclear Licensing Department, I held the position of Plant Licensing
Engineer for the Big Rock Point Plant (General Blectric BWR), Section I-lead - Special Projects
Section, and Section Head -Licensing Projects and Generic Issues Section. My responsibitities
while in these pasitions included managing the initial and continuing Palisades Plant FSAR update
effort, developing and operating a computerized commitment tracking system, managing the
licensing activities supporting the expansion of the Palisades Plant spent fuel storage capacity, and
coordinating activities associated with various generic issues such as fire protection and seismic

_ qualification of equipment. As the administrative point of contact for INPO, I coordinated the
. Company’s efforts in responding to plant and corporate INPO evaluations. At the Palisades Plant,

I was head of the Plant Licensing Department, My responsibilities primarily entafled managing
the on-site licensing activities, including preparation of Licensee Event Reports and responses to



inspection reports, interfacing with NRC resident and regional inspectors, and serving ag chairman
of the on-site safety review committee. I also administered the on-site corrective action system
and managed the on-site program for the review and implementation of industry operating
experience, '

1974t0 )
- 1981 General Atomic Company

My positions while at the General Atomic Company were principally concerned with fuel
performance development efforts for the High Temperature Gas-Cooled Reactor (HTGR).
"Specific responsibilities included two assignments to the French Atomic Energy Commission:
laboratories at Saclay and Grenoble (France) for the purpose of coordinating a cooperative test
program. I was also assigned as a consultant to the Bechtel Corporation, Los Angeles Power
Division, and worked in the Nuclear Group of the Alvin M. Vogtle Nuclear Project for Georgia
Power. :

RELATED EXPERIENCE

University of Illinois

As a graduate research assistant, [ assisted in both the experimental and analytical phases of a
NASA-funded program in the study and modeling of far-field noise generated by near-field

"_) . turbulence in jets.
PUBLICATIONS
General Atomic Company
“CPL-2 Analysis: Fission Product Release, Plateout and Liftoft.”
University of llfinois

“Prediction of Far-Field Sound Power Level for Jet Flows from Flow Field Pressure Model,”
paper 75-440 in the AIAA Journal, co-authored by Jones, Weber, Hammersley, Planchon, Krich,
McDowell, and Northranandan.

MEMBERSHIPS

American Nuclear Society
Pi Tau Sigma -Mechanical Engineers 1-Honorary Fraternity
American Association for the Advancement of Science

REFERENCES

Furnished upon request



DANIEL G. GREEN
2726 Edgewood Drive
Cedar Falls, lowa 50613
(319) 277-3182

EDUCATION:

Master of Science in Nuclear Engineering, Kansas State University, August 1981,

Bachelor of Science in Nuclear Engineering, Kansas State University, May 1980.

RELATED EXPERIENCE:
EXCEL Services Corporation, Louisiana Energy Services (01/04-Present)

Senior Consulting Engineer: Supported the licensing effort for the construction and operation of
the National Enrichment Facility, a gaseous centrifuge enrichment plant proposed to be located in
Lea County, New Mexico. This involved supporting NRC review meetings and teleconferences,
developing responses to NRC Requests for Additional Information regarding the licensing
submittal, and revising the licensing submittal, as necessary. Responsibilities during this time
also included serving as a member of the Integrated Safety Analysis team and supporting the
development and implementation of the Configuration Management program.

EXCEL Services Corporation, Louisiana Energy Services (08/03-12/03)

Senior Consulting Engineer: Supported development and submittal of the Louisiana Energy
Services License Application for the construction and operation of the National Enrichment

Facility, a gaseous centrifuge enrichment plant proposed to be located in Lea County, New

Mexico. This included ensuring applicable regulatory requirements were addressed.

EXCEL Services Corporation, International Access Corporation (IAC) (7/03)

Senior Consulting Engineer: Perfomed an evaluation of the impact of the new Reactor Oversight
Process (ROP) on regulatory burden for the US nuclear industry. The evaluation examined the
impact on the US nuclear industry as a whole, as well as the impact on individual US nuclear
industry licensees using case studies that show the decreasing or increasing regulatory burden
when plant performance trends show improvement or decline, using the new ROP. Research for
the evaluation was conducted using NRC public domain resources, Nuclear Energy Institute and
US nuclear industry input, and insights from US nuclear plant licensees. Interviews of US nuclear
plant licensees were also conducted.



EXCEL Services Corporation, Entergy - Indian Point 2 (6/03)

Senior Consulting Engineer: Performed an independent assessment of the submitted indian Point
2 (IP2) Improved Technical Specifications (ITS) to ensure that the final product was ready for
implementation. The focus of the assessment was to perform both a limited “horizontal” review
(i.e., looking at the IP2 ITS and Bases in an integrated fashion to ensure overall consistency), and
a limited “vertical” review (i.e., looking in some detail at specific IP2 Technical Specifications and
Bases, including the associated ITS Conversion Package, which are known in the industry to be
especially complex and/or important to safety to ensure that the requisite unity of designflicensing

bases are preserved). The results of the assessment were documented in a report provided to
Entergy.

EXCEL Services Corporation, American Electric Power (AEP) - DC Cook (5/03)

Senior Consulting Engineer: Assisted in the development of the DC Cook Units 1 and 2 Improved
Technical Specifications/24 Month Operating Cycle initial draft submittal of the Instrumentation
section. The submittal utilized NUREG-1431, Revision 2, as the standard. This involved
development of plant specific Technical Specifications, Bases, technical justifications,
10CFR50.92 evaluations, and comparison documents.

EXCEL Services Corporation, Omaha Public Power District (OPPD) - Fort Calhoun Station (4/03)

Senior Consulting Engineer: Developed a root cause analysis evaluation associated with the Fort
Calhoun Station practice of establishing Allowed Outage Times for systems not included in the
Technical Specifications that support the operability of systems in Technical Specifications.

EXCEL Services Corporation, Omaha Public Power District (OPPD) - Fort Calhoun Station (3/03)

Senior Consulting Engineer; Performed an assessment of the benefits of options and
disadvantages and advantages of upgrading the Fort Calhoun Station (FCS) current Technical
Specifications (CTS). The resulting report discussed the options for upgrading FCS CTS,
including the option of full conversion to Revision 2 of the Improved Standard Technical
Specifications for Combustion Engineering Plants. For each of the options examined, the report
provided the estimated cost, advantages, disadvantages, plant impacts, and interface
requirements with other planned FCS major projects.

EXCEL Services Corporation, Australian Nuclear Science and Technology Organisation (ANSTO) (2/03)

Senior Consulting Engineer: Developed update for ANSTO Replacement Research Reactor
(RRR) Safety Analysis Report Chapter 13, "Conduct of Operations. This included providing
updates to address the proposed RRR Organizational Structure, Training Program, Review and
Audit Functions, Operating Procedures and Instructions, and Maintenance, Testing and
Inspection.

EXCEL Services Corporation, Exelon (1/03)

Senior Consulting Engineer; Performed an independent review of the Louisiana Energy Services
License Application for the construction and operation of a gaseous centrifuge enrichment plant.
The review included ensuring compliance with the guidance of NUREG-1520, "Standard Review
Plan for the Review of a License Application for a Fuel Cycle Facility."



EXCEL Services Corporation, Australian Nuclear Science and Technology Organisation (ANSTOQ) (12/02)

Senior Consulting Engineer: Developed a Maintenance and Testing Program Bases Document
for the currently under construction ANSTO Replacement Research Reactor (RRR). The
program is based on the requirements of 10 CFR 50.65, "Requirements for Monitoring the
Effectiveness of Maintenance of Nuclear Power Plants,” and the associated implementation
guidance.

EXCEL Services Corporation, First Energy Nuclear Operating Company - Davis Besse (11/02)

Senior Consulting Engineer: Supported reconstitution of the Davis Besse Licensing Basis to
support restart. This involved research and review of both generic and plant-specific Ilcensing
correspondence and documentation of the current licensing basis for the plant.

EXCEL Services Corporation, Wolf Creek Nuclear Operating Company (10/02)

Senior Consulting Engineer: Supported development of on-line training courses for the License
Amendment Requests, the Introduction to Technical Specifications and the Use and Application
of Technical Specifications courses of the United Services Alliance Regulatory Affairs and
Qualification Initiative.

EXCEL Services Corporation, First Energy Nuclear Operating Company - Perry (9/02)

Senior Consulting Engineer: Supported development of training materials for the Licensing Basis
Introduction and Miscellaneous Licensing Basis Change Processes courses of the Umted
Services Alliance Regulatory Affairs and Qualification Initiative.

EXCEL Services Corporation, Australian Nuclear Science and Technology Organisation (ANSTO) (11/01-
8/02)

Senior Consulting Engineer: Developed Operating Limits and Conditions (OLCs) and Bases for
the currently under construction ANSTO Replacement Research Reactor (RRR). The OLCs and
Bases were developed using the format and concepts from the U.S. Improved Standard
Technical Specifications. This required review of RRR Preliminary Safety Analysis Report and
plant specific application of the U.S. Technical Specification criteria to the RRR design and safety
analysis. Supported resolution of discrepancies identified during development of the Bases.
Supported resolution of comments generated during ANSTO internal reviews.

EXCEL Services Corporation, Vermont Yankee Nuclear Power Corporation (11/01-7/02)

Senior Consulting Engineer: Provided an independent assessment of the Vermont Yankee
Nuclear Power Station Technical Specifications and Bases. ldentified inconsistent requirements,
non-conservative requirements and recommended enhancements. Working with the Operations
Department, prioritized recommendations from the assessment and began development and
processing of License Amendment requests to adopt the changes from the recornmendations.



EXCEL Services Corporation, Nebraska Public Power District (NPPD) (10/00-9/01)

Senior Consulting Engineer: Assisted in day-to-day licensing activities for Cooper Nuclear Station
(CNS). This involved performing reviews for License Amendment Requests, 10 CFR 50.59 Safety
Evaluations, Operability Evaluations, and other changes to licensing basis documents.

Supported the development of the presentations for the following NRC/NPPD meetings: a Cooper
Nuclear Station Performance Status Meeting and a Regulatory Conference concerning
Equipment Qualification Non-conformances. Participated in the development of training materials
for the United Services Alliance Regulatory Affairs Training and Qualification Initiative. Also
participated on the CNS Condition Review Team for the Significant Condition Report related to
weaknesses in the Determination and Documentation of Equipment Operability.

EXCEL Services Corporation, Commonwealth Edison Company (8/99-9/00)

Senior Consulting Engineer: Served as project lead licensing engineer responsible for technical
oversight and review of the Improved Technical Specifications/24 Month Operating Cycle
submittal for the Commonwealth Edison Company Boiling Water Reactors (BWRs). The
submitta! utilized NUREG-1433, Revision 1, and NUREG-1434, Revision 1, as the standards.
This involved review of plant specific application of the Technical Specification criteria, Technical
Specifications, Bases, technical justifications, 10CFR50.92 evaluations, and comparison
documents. Supported resolution of discrepancies between current Technical Specifications and
safety analyses identified during development of the Bases. Supported resolution of comments
generated during Commonwealth Edison Company internal reviews. Also, served as the project
lead licensing engineer responsible for licensing of the Improved Technical Specifications/24
Month Operating Cycle submittal for Commonwealth Edison Company BWRs. This involved
supporting NRC review meetings, developing responses to NRC comments and questions
regarding the submittal, and revising the submittal, as necessary. Responsibilities during this
time also included developing the Technical Requirements Manuals for the BWRs.

EXCEL Services Corporation, Commonwealth Edison Company (7/98-7/99)

Acting Director, Licensing and Compliance - Byron/Braidwood Stations: Provided governance in
developing strategies, positions, and responses for federal regulatory programs and issues.
Responsible for development and maintenance of policies that support Byron/Braidwood and
Corporate Nuclear Generation Group needs while complying with regulations. Planned, directed
and provided oversight of the corporate staff. Served as the primary contact with NRR and was
responsible for ensuring that NRR requests are satisfied in a timely and quality manner. Other
responsibilities included ensuring that the NRR Project Managers were kept informed of
significant regulatory issues at Byron/Braidwood and that issues with NRR were addressed in a
professional and business-like manner. Also served as the primary contact between Regulatory
Services and the Byron and Braidwood Regulatory Assurance Managers.

EXCEL Services Corporation, Nebraska Public Power District, Cooper Nuclear Station (11/97-7/98)

Senior Consulting Engineer; Assisted in the licensing of the Improved Technical Specifications
submittal for Cooper Nuclear Station. This involved supporting NRC review meetings, developing
responses to NRC comments and questions regarding the submittal, and revising the submittal,
as necessary.



EXCEL Services Corporation, Baltimore Gas & Electric Company, Calvert Cliffs Nuclear Plant Units 1 and
2 (6/97-7/97)

Senlor Consulting Engineer: Assisted in the licensing of the Improved Technical Specifications
submittal for Calvert Cliffs Nuclear Plant Units 1 and 2. This involved developing responses to
NRC comments and questions regarding the submittal and revising the submittal, as necessary.

EXCEL Servicés Corporation, Carolina Power and Light Company, Robinson Steam Electric Plant Unit 2
(3/97-8/97)

Senior Consulting Engineer: Assisted in the licensing of the Improved Technical Specifications
submittal for Robinson Steam Electric Plant Unit 2. This involved developing responses to NRC
comments and questions regarding the submittal and revising the submittal, as necessary.
Responsibilities during this time also included developing the Technical Requirernents Manual
and the associated 10CFR50.59 safety evaluations.

EXCEL Services Corporation, Nebraska Public Power District, Cooper Nuclear Station (2/97-3/97)

Senior Consulting Engineer: Performed an integrated review of the complete Cooper Nuclear
Station Improved Technical Specifications submittal to ensure that the final product was ready for
submittal to the NRC. The review included ensuring that all changes were appropriately
addressed, that the submittal met the NEI guidance for improved Technical Specifications
submittals, and that lessons learned from other Improved Technical Specificatioris projects were
incorporated.

EXCEL Services Corporatioh, Commonwealth Edison Company, Byron Station Units 1 and 2 and
Braidwood Station Units 1 and 2 (11/96-12/96)

Senior Consulting Engineer: Performed an integrated review of the complete Byron/Braidwood
improved Technical Specifications submittal to ensure that the final product was ready for
submittal to the NRC. The review included ensuring that all changes were appropriately
addressed, that the submittal met the NEI guidance for Improved Technical Specifications
submittals, and that lessons learned from other Improved Technical Specificatiors projects were
incorporated.

EXCEL Services Corporation, Carolina Power and Light Company, Robinson Steam Electric Plant Unit 2
(8/96)

Senior Consulting Engineer: Performed an integrated review of the complete Robinson Steam
Electric Plant Unit 2 Improved Technical Specifications submittal to ensure that the final product
was ready for submittal to the NRC. The review included ensuring that all changes were
appropriately addressed, that the submittal met the NEI guidance for Improved Technical
Specifications submittals, and that lessons learned from other Improved Technical Specifications
projects were incorporated.



EXCEL Services Corporation, Carolina Power and Light Company, Brunswick Nuclear Plant Units 1 and
2 (11/95-7/98)

Senior Consulting Engineer: Served as project lead engineer responsible for development and
aiding in the coordination of the Improved Technical Specifications/24 Month Operating Cycle
submittal for Brunswick Nuclear Plant Units 1 and 2. The plant specific submittal utilized
NUREG-1433, Revision 1, as the BWR/4 Standard. This involved development of plant specific
application of the Technical Specification criteria, Technical Specifications, Bases, technical
justifications, 10CFR50.92 evaluations, and comparison documents. Supported resolution of
discrepancies between current Technical Specifications and safety analyses identified during
development of the Bases. Supported resolution of comments generated during Carolina Power
and Light Company internal reviews. Also, served as the project lead engineer responsible for
licensing of the Improved Technical Specifications/24 Month Operating Cycle submittal for
Brunswick Nuclear Plant Units 1 and 2. This involved supporting NRC review meetings,
developing responses to NRC comments and questions regarding the submittal, and revising the
submittal, as necessary. Responsibilities during this time also included developing the Technical
Requirements Manual, revising to Offsite Dose Calculation Manual, and developing the
associated 10CFR50.59 safety evaluations.

EXCEL Services Corporation, PECO Energy Company, Peach Bottom Atomic Power Statidn Units 2 and
3 (10/25-10/96)

Senior Consulting Engineer; Served as project manager responsible for licensing of the Improved
Technical Specifications submittal for Peach Bottom Atomic Power Station Units 2 and 3. This
involved supporting NRC review meetings and developing responses to NRC comments and
questions regarding the submittal. Also, served as project manager responsible for the
development of the programs necessary to implement the Peach Bottom Atomic Power Station
Units 2 and 3 Improved Technical Specifications. This involved revising and updating the
Technical Requirements Manual, Offsite Dose Calculation Manual, UFSAR, Design Basis
Documents, and the QA Program and also included development of 10CFR50.59 evaluations and
10CFR50.54(a) evaluations, as applicable. This effort also included development of matrices to
implement the Safety Function Development Program.

EXCEL Services Corporation, Philadelphia Electric Company, Peach Bottom Atomic Power Station Units
2 and 3 (5/93-9/95)

Senior Consulting Engineer; Served as lead engineer responsible for development and aiding the
coordination of the Improved Technical Specifications submittal for Peach Bottom Atomic Power
Station Units 2 and 3. The plant specific submittal utilized NUREG-1433 as the BWR/4 Standard.
This involved development of plant specific application of the Technical Specification criteria,
Technical Specifications, Bases, technical justifications, 10CFR50.92 evaluations, 10CFR50.59
evaluations, and comparison documents. Supported resolution of discrepancies between current
Technical Specifications and safety analyses identified during development of the Bases.
Supported resolution of comments generated during Philadelphia Electric Company internal
reviews. .



EXCEL Services Corporation, Commonwealth Edison Company, Zion Nuclear Power Station Units 1 and
2 (3/91-4/93)

Consulting Engineer: Responsible for development of license-amendment requests needed for
Unit 1 and 2 refueling outages. This included supporting licensing of the microprocessor based
Westinghouse Eagle 21 Process Protection System replacement, safety analyses upgrade for
Westinghouse Vantage 5 fuel, and Setpoint Methodology upgrades. Supported resolution of
discrepancies between current plant design and procedures and the safety analyses identified
during the development of these license amendment requests. Also, supported daily licensing .
activities including development and submittal of Temporary Waivers of Compliance, UFSAR
updates, and numerous short-term Technical Specification improvement license amendment
requests. Served as lead engineer responsible for development of the Zion Station Units 1 and 2
Improved Technical Specifications initial draft submittal. This involved development of plant
specific application of the Technical Specification criteria, Technical Specifications, Bases,
technical justifications, 10CFR50.92 evaluations, and comparison documents.

EXCEL Services Corporation, Washington Public Power Supply System, WNP-2 (3/90-3/91)

Consulting Engineer: Responsible for development and aiding the coordination of the draft
Improved Technical Specifications submittal for WNP-2. The plant specific submittal utilized the
NUMARC/NRC negotiated BWR Standards. This involved development of plant specific
application of the Technical Specification criteria, Technical Specifications, Bases, technical
justifications, 10 CFR 50.92 evaluation, and comparison documents. Supported resolution of
discrepancies between WNP-2 current Technical Specifications and safety analyses identified
during development of the Bases.

Impell Corporation, Systems Engineering Department (11/89-2/90)

Lead Senior Engineer: Served as lead engineer on projects which involved preparation of FSAR
change requests and 10CFR50.569 safety evaluations for the North Anna and Surry plants, the
Turkey Point plant, and the Calvert Cliffs Nuclear Power Plant. The purpose of these projects
was to correct FSAR discrepancies and inaccuracies discovered during FSAR verification and
design basis documentation efforts.

" Florida Power Corporation, Nuclear Department (8/84-11/89)

Licensing Engineer: Responsible for activities related to maintenance of the operating license for
Crystal River Unit 3. The activities included the development and coordination of Technical
Specification change requests, and implementation of a Technical Specification Interpretation
program. Also participated in the Atomic Industrial Forum Subcommittee on Technical
Specification Improvements and was Vice Chairman of the Babcock & Wilcox Owners Group
Technical Specification Committee. Responsible for the development and coordination of the
Technical Specification Improvement Program for Crystal River Unit 3 (lead plani for the Babcock
& Wilcox Owners Group) from initiation through submittal to the NRC. Coordinated licensing
_resolution of design problems including the Emergency Diesel Generator overload concerns.
Responsible for the initiation and development of the nuclear industry Snubber Utility Group.



Kansas Gas & Electric Company, Nuclear Department (5/81-8/84)

Licensing Engineer: Responsible for facilitating activities related to obtaining the Wolf Creek
Generating Station operating license in addition to interfacing with the NRC. These activities
included the development and coordination of technical reports and documents as well as
responses to NRC concerns. Also responsible for licensing issues related to selsmology and

plant Technical Specifications. Coordinated licensing resolution of design and construction
deficiencies.

Kansas State University, Nuclear Engiheering Department (5/80-5/81)

Thesis Research: Involved in designing an iodine collection system. Research procedure
included the use of neutron activation analysis to determine amount of iodine in a resin bed.

Kansas State University, Nuclear Engineering Department (6/79-9/79)

Research Assistant: Assisted with radiation shielding project. Responsible for collecting and
reducing data on the effects of shielding, source-strength, wall thickness, and angle, in order to
determine penetration through ducts.



SCOTT M. TYLER, P.E.

SUMMARY

Twenty years design, analysis, and consultation experience in the industrial, institutional, and
commercial fields. Project/staff management and technical expertise in loss prevention including
fire protection design and analysis, occupational and environmental safety, process safety/risk
management, and code consultation.

PROFESSIONAL EXPERIENCE

AREVA (Framatome ANP)
Naperville, IL Oct. 95 - Present

Mr. Tyler is a Manager in the Fire, Safety, & Risk Services group. He has broad technical and
PM responsibilities in fire protection engineering; hazards and consequence analysis;
occupational/environmental health & safety; process safety/risk management; and
code/regulatory consultation and permitting in these technical areas..

AcuTech Consulting, Inc. S
San Francisco, CA Feb. 94 - Oct. 95

Mr. Tyler was a Senior Engineer with AcuTech specializing in engineering services for process
safety and hazardous material control programs. This included preparation of chemical
accident prevention programs in accordance with federal and state statutes. Provided OSHA
and model building/fire code consultation for hazardous materials compliance.

ABB Impell Corporation
San Ramon, CA ' Jun. 85 - Feb. 94

Mr. Tyler held various engineering positions culminating in supervisor responsible for technical
oversight and management of five junior engineers. Mr. Tyler was involved in over 50 design and
analysis projects in a host of industrial and institutional occupancies serving in bcth managerial
and technical roles for fire protection, hazardous materials, process and occupational safety,
and related areas.
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EDUCATION

B.S., Fire Protection and Safety Engineering Technology, 1986
Oklahoma State University

PROFESSIONAL AFFILIATIONS/REGISTRATION

Registered Professional Fire Protection Engineer, State of California # FP1390
Member, American Institute of Chemical Engineers

Member, Society of Fire Protection Engineers

Member, NFPA 30 - Flammable and Combustible Liquids Code Committee
National Fire Protection Association, Industrial Section

Certified Fire Service Instructor and Firefighter

PRESENTATIONS/MISCELLANEOUS

Primary Contributing Author — “Emergency Management Guidelines for the Water Industry”,
American Water Works Association Research Foundation, to be published in 2006

Authored Chapter 3 — Methods of Reducing Fire Flow Requirements, “/mpacts of Fire Flow on
Distribution System Water Quality, Design, and Operations”, American Water Works
Association Research Foundation, 2002

“Strategies for RMP Developmént and Implementation”, RMP Rule Workshop cosponsored by
Metropolitan Washington Council of Governments and The Chlorine Institute,
Washington, DC, 2/99

Peer Reviewer for USEPA Publication “Risk Management Program Guidance for Ammonla
Refrigeration”, 8/98

“Fire PRA for Fossil Utilities”, Edison Electric Institute - Fire Protection Task Force, Rochester,
NY, 10/97

! “OSHA PSM/EPA RMP - A Management Primer”, Oregon Assn. of Clean Water Agencies,
Portland, OR, 10/95

“Case Study: PHA/PRA Techniques applied to a Chemical Distribution Facility”, H.S. McGee and
S.M. Tyler-  AIChE Summer National Meeting, 8/93



KEY PROJECTS

This is a synopsis of key representative projects; a comprehensive list of projects is available upon request.
Fire Protection Design/Program Development

Meriden Gas Turbines, LLC — Led fire protection design team for dual fuel combustion turbine combined-cycle power
plant. Project included water storage tank, electric/diesel fire pumps, sprinkler and water spray systems, and fire alarm.

New United Motor Manufacturing Inc. - Led fire protection design team for addition of truck assembly line ($350M).
Design included water storage tank, diesel fire pump, 14 ton low pressure CO2 system, foam suppression, extra hazard
sprinkler and water spray systems, proprietary and special hazard alarm systems, underground main and hydrant
system. Served as construction lialson for engineering (mech., elec., HVAC, and fire prot.) during 18-month construction
phase.

DOW Chemical - Design of process plant water spray and sprinkler systems protecting structures, vessels, loading
racks, and buildings including Chlorinated Pyridines (5 systems), Generon Process Bldg. (2 systems), Styrene
Facility, MEI Process Structure (5 systems), Propane Storage Tanks (2 systems). Designed fire rnain replacement
project and conceptual design for fire pump repairireplacement.

Sacramento Municipal Utility District, Rancho Seco Nuclear Generating Station - PM/Design Enginzer for numerous
projects including plant proprietary fire alarm system replacement, EDP facility pre-action sprinkler system and sub-floor
Halon system, Fire Pump controller replacement, and other FP system modifications. Prepared fire alarm/annunciator
response procedures, fire protection system surveillance and maintenance procedures, combustible materials and
ignition source control program, and pre-fire planning.

Analysis/Compliance

Uranium Disposition Services — Led fire hazards analysis for two uranium hexafluoride deconversion sites per DOE
criteria. Suggested and led hydraulic analysis of alternate water supply for fire water resulting in >$2M project savings.

Louisiana Energy Services — Authored chemical process safety chapter of ficense application (USNRC) for proposed
uranium hexafluoride centrifuge enrichment facility. Acted as chemical process and fire safety expert on integrated
safety analysis team. Prepared baseline fire/emergency response needs assessment and IBC/IFC analysis for facility.

Duke/Fluor Daniel — Managed project to develop Occupational Safety program template for rollout to four fossil power
plants. Work included building a safety management system and technical procedures for 39 individual safety topics.

Metropolitan Water District of Southern California - Prepared alternate materials and methods recommendations for bulk
chlorine operations for conformance with UBC/UFC hazardous material control requirements.

Dow Chemical - Prepared UBC/UFC code reports as acting AHJ for facility and hazardous material projects including
MEI process, chlorine system relocation (90 ton railcars), HCI manufacturing, and Generon Bldg. second story addition.

Process Safety Management/Risk Management Plans

Duke Energy North America - Prepared federal (PSM/RMP) and state chemical accident prevention programs
{CalARP) for agueous ammonia systems supporting Selective Catalytic Reduction at gas-fired power plants.

ConAgra/Armour Swift-Eckrich - Prepared PSM programs including P&IDs, PSI validation/update, PHAs, SOPs, PM
procedures, and others program elements for ammonia refrigeration systems at nine meat processing plants.

International Rectifier - Prepared CalARP for semiconductor manufacturer including PHA, dispersion modeling and
consequence assessment. Systems included chiorine, ammonia, silane/phosphine; nitric, sulfuric, and hydrofluoric
aclds.

Sacramento Area Water Works Association - Prepared state chemical accident prevention program (RMPP) for seven
water utilities covering chlorine systems at over 200 facilities including water/sewer treatment plants and well sites.

Hill Brothers Chemical — PSM/state program development for four facilities (L.A., San Diego, San Jose, Phoenix).
Processes included NH; and Cl. repackaging/distribution, NH;OH mfg., NaOCl mfg. and several bulk acid systems.
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e-mail: gpb@nrc.gov
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