
June 3, 2002

Kevin Borton, Licensing Manager
Exelon Generation
200 Exelon Way
Kennett Square, Pennsylvania  19348

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION (RAI) RELATED TO EXELON’S
MARCH 15, 2002, DOCUMENT TITLED “PROPOSED LICENSING APPROACH
FOR THE PEBBLE BED MODULAR REACTOR (PBMR) IN THE UNITED
STATES”

Dear Mr. Borton:

The NRC’s objectives for the pebble bed modular reactor (PBMR) pre-application review are to
obtain information from Exelon on the PBMR design and its technical bases in order to: (1)
identify significant technical issues, safety issues and policy issues and, (2) identify a path for
resolution of the issues.  Achieving these objectives is expected to enhance the effectiveness
and efficiency of the staff’s review of an actual PBMR license application, and to provide
guidance to Exelon that is useful in the preparation of an application.

Since the beginning of 2001, the NRC staff has conducted periodic public meetings with the
Exelon Generation Company (Exelon) and the United States Department of Energy (DOE) to
receive presentations and obtain information on a range of technical and programmatic topics
supporting the Pebble Bed Modular Reactor (PBMR) pre-application review.  These periodic
meetings provided a starting point for obtaining information from Exelon on the PBMR design
and its technical bases and for identifying significant issues for which staff resolution guidance
would be pursued.

On March 15, 2002, Exelon submitted a revision to the pre-application review white paper
entitled “Proposed Licensing Approach for the Pebble Bed Modular Reactor in the United
States.”  The submittal revised the subject document to include the PBMR preliminary internal,
at-power, licensing basis events.

Exelon requested that the staff provide feedback on the technical, safety or policy issues,
including staff questions related to each of the submitted technical white papers and associated
presentations.  The white papers, including any updates and formal responses to staff identified
issues and questions, were to provide the primary basis for the staff’s pre-application review
findings, conclusions, positions and guidance.

The purpose of this letter is to provide the staff’s feedback on technical, safety or policy issues
in terms of requests for additional information (RAIs) related to the subject white paper revision. 
These RAIs are contained in the attachment to this letter.  The RAIs contained in the
attachment are considered relevant to either policy issues or significant safety or technical
issues that are the focus of the PBMR pre-application review.
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As stated in a letter from Dr. Farouk Eltawila (USNRC) to Mr. Kevin Borton (Exelon), dated
March 26, 2002, the staff considers that, if adequately implemented, the licensing approach
proposed by Exelon is a reasonable process for ensuring that the Commission’s regulations are
met and for identifying the (PBMR) specific regulatory requirements.  The process provides a
structured approach for identifying events to be considered in the design, their acceptance
criteria and the safety classification of systems, structures and components (SSCs), utilizing
plant specific risk information.  However, the views expressed in the March 26, 2002, letter were
preliminary and were based upon an earlier draft of the subject document.  The attached RAIs
are directed toward obtaining a more in depth understanding of the process and its
implementation.

The staff recognizes Exelon’s announced plans to end its participation in the PBMR project in
South Africa when the current PBMR feasibility study is completed, and that Exelon plans to
terminate its PBMR pre-application review activities with the staff.  Therefore, the staff
understands that in most cases Exelon does not plan to respond to the attached RAIs.  Even
so, the staff and Exelon have a mutual desire to complete and document the current PBMR pre-
application review work in a manner which would be of benefit to others who might seek to
resume PBMR pre-application review activities with the NRC staff.  Therefore, the staff is
transmitting the attached RAIs to formally document the results of the staff’s review of these
white paper topics to date and to place them on the public record.

It is requested that you review the enclosed RAIs and respond as to whether or when the
requested information will be provided by Exelon to the NRC.

The reporting and/or record keeping requirements contained in this letter affect fewer than ten
respondents; therefore, OMB clearance is not required under P.L. 96-511.

Please contact me (301-415-7499) or Stuart Rubin (301-415-7480) if you have any questions
on this request.

Sincerely,

  /RA/

Farouk Eltawila, Director
Division of Systems Analysis and Regulatory Effectiveness
Office of Nuclear Regulatory Research

Project No. 713

Enclosures:  As stated 

cc w/encls:

Standard Service List Addresses
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Letter dated: 6/03/02

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION (RAI) RELATED TO EXELON’S
MARCH 15, 2002, DOCUMENT TITLED “PROPOSED LICENSING APPROACH
FOR THE PEBBLE BED MODULAR REACTOR (PBMR) IN THE UNITED
STATES”

cc w/encls:
Mr. Ralph Beedle
Senior Vice President & Chief Nuclear Officer
Nuclear Energy Institute
1776 I Street NW,  Suite 400
Washington, DC  20006-3708

Ms. Marilyn Kray
Vice President Special Projects
Exelon Generation Company
200 Exelon Way
Kennett Square, PA 19348

Mr. Edward F. Sproat, III
Vice President-International Projects
  Research Associate on Nuclear Energy
Exelon Generation Company
 200 Exelon Way
Kennett Square, PA  19348

Mr. David Lochbaum
Union of Concerned Scientists
1707 H. Street, NW
Washington, DC  20006-3919

Dr. Gail Marcus
U.S. Department of Energy
Office of Nuclear Energy, Science and
  Technology
NE-1, Room 5A-143
1000 Independence Avenue, SW
Washington, DC  20585

Mr. William D. Magwood, IV
U.S. Department of Energy
Office of Nuclear Energy , Science and
  Technology
NE-1, Room 5A-143
1000 Independence Avenue, SW
Washington, DC 20585

Mr. Paul Gunter
Nuclear Information and Resource Service
1424 16th Street, NW,  Suite 404
Washington, DC  20036

Mr. James Riccio
Public Citizen’s Critical Mass Energy Project
211 Pennsylvania Avenue, SE
Washington, DC 20003 

Mr. Ron Simard
Nuclear Energy Institute
1776 I Street, NW  Suite 400
Washington, DC  20006-3708

Mr. David Ritter
Public Citizen’s Critical Mass Energy & 
  Environment
215 Pennsylvania Avenue, SE
Washington, DC  20003

Mr. Horace R. Hall, Commercial Manager
Nuclear Business Team
UCAR Carbon Company, Inc.
P.O. Box 2170
Clarksburg, WV  26302-2170

Mr. Tom Clements
6703 Gude Avenue
Takoma Park, MD  20912

Mr. Peter Kroeger
29 Lago Vista Place
Palm Coast, FL  32164-7729

Mr. Hugh Jackson, Policy Analyst
Public Citizen’s Critical Mass Energy and
  Environment Program
1724 Duarte Drive
Henderson, NV  89014
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1) The scope of application of the process should be clarified with respect to:

� will it be used to select licensing basis events pertaining to on-site storage of

fresh and spent fuel and other waste.

� will it be used for safety classification of SSCs for on-site storage of fresh and

spent fuel and other waste?

� if so, will the top level regulatory criteria remain the same, or will different criteria

be used?

2) The following should be clarified with respect to selection of the top level regulatory

criteria:

� are the reactor safety goal quantitative health objectives (QHOs) for early and

latent fatalities considered top level regulatory criteria which the PBMR is to

meet?

� why are the cost-benefit criteria of 10 CFR 50, Appd. I excluded from the top

level regulatory criteria?  The concept of “as low as reasonably achievable” is

contained in 10 CFR 50.34a and is not limited to LWRs.  The criteria are

numerical, relate to public health and safety and are independent of reactor type. 

It is noted that on page 8 of the subject document it is stated that the cost-benefit

guideline is not a direct statement of acceptable risk; however, cost-benefit is a

measure since it sets an acceptable dose.

Attachment
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� on page 6 it is stated that 40 CFR 190 contain criteria that limit radiological

exposures to workers.  40 CFR 190 pertains to members of the public.

3) Additional information with respect to the use of the reactor safety goals should be

provided addressing:

� although the early fatality QHO is conservative with respect to establishing lower

bound frequency criteria for the selection of licensing basis events, the latent

fatality QHO may be limiting in setting acceptance criteria for licensing basis

events.  Was the latent fatality QHO considered for this purpose and what was

the rationale?

� on page 17, it is stated that all offsite does criteria and safety goals are to be met

for the maximum exposed individual at the boundary of the exclusion area.  This

is reasonable for the dose criteria but it is not clear how this will be applied in a

safety goal calculation since the safety goals apply to one and ten miles

respectively for early fatalities and latent fatalities and are highly dependent upon

the assumptions for sheltering, emergency evacuation, relocation and

resumption of activities around the site.  Please explain how these factors are

being considered and the assumptions to be used in the calculations.

4) Although defense-in-depth is discussed in the subject document, quantitative criteria

regarding its application are not provided.  The following should be addressed:
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� what is the goal/criterion for prevention of core damage.  Although core damage

frequency as defined for LWRs does not apply to PBMR, it would seem

reasonable to define a criterion for PBMR core damage (e.g., fuel temperature,

fuel enthalpy, oxidation) that would define the desired degree of prevention in the

design.  This would also provide a quantification of the desired degree of

prevention vs. mitigation.

� there appear to be no goals or criteria related to redundancy or reliability for

accomplishing important safety functions.  Is this the case?

� is the long reactor response time to accidents considered a defense-in-depth

factor?  If so, how is it factored into defense-in-depth decision making?

� there appear to be no criteria on the number of barriers or barrier integrity to

prevent the release of fission products.  Is this the case?

5) The use of probabilistic criteria to define three categories of licensing basis events

raises the following questions:

� for each category of events, how are individual events or event sequences

selected for that category (i.e., is there a lower frequency cutoff for individual

events/sequences so that the cumulative frequency of events in that category is

not exceeded)?



4

� for the initial PBMR module planned for the U.S., does the design assume a 10

module site or a single module site?

� the preliminary list of licensing basis events seems incomplete with respect to:

� station blackout

� air ingress

For station blackout it appears backup power supplies and forced cooling

systems are not safety grade.  With respect to air ingress, large scale tests

utilizing the NAKOC test facility at the Julich Research Center, demonstrates

that, in time, air ingress, and natural circulation of air through the core, will occur

following a complete offset break in the largest (hot gas duct) PBMR pipe. 

Accordingly, the staff needs to understand why these events were not included.

� some deterministic licensing basis events may be appropriate, given the lack of

experience.  Why shouldn’t the following be included;

� rapid reactivity insertion event due to pebble compaction

� long term air ingress event (i.e., plant shut down for a long time following

a LOCA)?

6) It is not clear why the EPBE are not reviewed to establish whether or not certain SSCs

should be considered safety-related, including receiving special treatment.  As written,

the document implies the emphasis on EPBEs is to keep their frequency low.  Although

it is likely the DBEs will identify the same SSCs as safety related, a check using the

EPBEs would seem useful to ensure all SSCs needed to meet dose criteria are

identified.
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7) The document should indicate what additional requirements should be imposed on the

PBMR due to the fact that it is an HTGR, not an LWR.

8) On page 33 of the subject document, it is stated that the PBMR PRA will be consistent

with the ASME standard on PRA quality.  Will the PBMR PRA also be consistent with

the ANS standards on seismic and shutdown PRA quality?

9) On page 47 it is stated that the regulatory design criteria are only applicable to DBEs? 

Shouldn’t they be developed to include AOOs and EPBEs, since these events are also

important to meeting the top level regulatory criteria?


