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September 9, 1998
|

.

| Mr. Charles H. Cruse, Vice President
Nuclear Energy Division
Baltimore Gas and Electric
1650 Calvert Cliffs Parkway
Lusby, MD 20657-4702

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF THE
CALVERT CLIFFS NUCLEAR POWER PLANT (CCNPP) UNIT NOS.1 & 2,
LICENSE RENEWAL APPLICATION, SEVERE ACCIDENT MITIGATION

ALTERNATIVES (TAC NOs. MA1524 and MA1525)

Dear Mr. Cruse:

By letter dated April 8,1998, the Baltiraore Gas and Electric Company (BGE) submitted its
application for renewal of the CCNPP, Units 1 and 2. As part of the application, BGE submitted
an environmental report (ER) prepared in accordance with 10 CFR Part 51. The staff is
continuing its review of ER. Based on the review of the information regarding severe accident
mitigation alternatives (SAMA) submitted under 10 CFR 51.53(c)(3)(ii)(L), the staff has identified
areas where additionalinformation would support the staff's SAMA analysis. These are
contained in the enclosure.

Please provide a schedule by letter or telephone for submittal of your response within 30 days of
receipt of this letter. Additionally, the staff is willing to meet with BGE prior to submittal of the
response to provide clarification of the staff's request for additional information.

Sincerely,

Original Signed By

Claudia M. Craig, Senior Project Manager
Generic Issues and Environmental

Projects Branch
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Enclosure: As stated
3
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September 9, 1998

Mr. Charles H. Cruse, Vice President
Nuclear Energy Division
Baltimore Gas and Electric
1650 Calvert Cliffs Parkway
Lusby, MD 20657-4702

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF THE
CALVERT CLIFFS NUCLEAR POWER PLANT (CCNPP) UNIT NOS.1 & 2,
LICENSE RENEWAL APPLICATION, SEVERE ACCIDENT MITIGATION
ALTERNATIVES (TAC NOs. MA1524 and MA1525)

Dear Mr. Cruse:

By letter dated April 8,1998, the Baltimore Gas and Electric Company (BGE) submitted its
application for renewal of the CCNPP, Units 1 and 2. As part of the applicatic ; BGE submitted
an environmental report (ER) prepared in accordance with 10 CFR Part 51. rhe staff is
continuing its review of ER. Based on the review of the information regarding severe accident
mitigation alternatives (SAMA) submitted under 10 CFR 51.53(c)(3)(ii)(L), the staff has identified
areas where additional information would support the staff's SAMA analysis. These are
contained in the enclosure.

Please provide a schedule by letter or telephone for submittal of your response within 30 days of
receipt of this letter. Additionally, the staff is willing to meat with BGE prior to submittal of the ;

response to provide clarification of the staffs request for additionalinformation.

Sincerely,
I T

& M-

Claudia M. Craig, Senior Project Manager
Generic issues and Environmental

Projects Branch !
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Enclosure: As stated
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Request for Additional Information
Calvert Cliffs Nuclear Power Plant (CCNPP) License Renewal Application

Severe Accident Mitigation Alternatives (SAMA) Analysis

!

' 1. The Calvert Cliffs Probabilistic Risk Assessment (CCPRA) model on which the SAMA -

| analysis is based is said to be far more advanced than the Individual Plant Examination _ . -

(IPE) submitted to NRC in December 1993 and slightly more advanced than the Individual
Plant Examination of External Events (IPEEE) submitted in August 1997.

L (a) Provide a description of the major differences in models/ assumptions between the
| CCPRA model used for SAMA and that submitted to and reviewed by the NRC, and

the impact of these changes on the risk profile, include a discussion regarding
development of the CCNPP Level 3 model.

(b) Confirm whether any of these changes were made in the Level 2 analysis, since the
discussion and references in Section F.3.2 seem to indicate that the NUCAP+ model is
based directly on the IPE Level 2 model.

| (c) . Describe the independent peer reviews performed on the CCPRA model used for
| SAMA. Explain the significant results and overall conclusions of those peer reviews

and describe how the results were incorporated in the CCPRA on which the SAMA
analysis is based.

|
'

(d) Discuss how the risk information from the external event analyses is incorporated
within the NUCAP+ model for CCNPP.

2. . Explain how the potential for reactor coolant pump (RCP) seal loss of coolant accident
(LOCA) was modeled in the CCPRA used for the SAMA analysis. Describe and justify the
major sssumptions associated with the RCP seal LOCA model.

3. The IPE indicated that the anticipated transient without scram (ATWS) contribution was a
significant risk contributor. Provide a discussion on the modeling of ATWS in the CCPRA
used for the SAMA analysis. Explain and justify major assumptions associated with the
ATWS model, e.g., the fraction of time during power operation with unfavorable moderator
temperature coefficient.

4. The potential core damage risk during some shutdown plant operating states can also be as
significant as the at-power risk. Provide a discussion on how the shutdown risk is

. considered in your SAMA analysis.

5. The discussion in Section 4.1.17.2 regarding offsite exposure cost states that the annual
offsite exposure risk is 68.63 person-rem, however, a value of 54.2 person-rem is reported

! in Table F.1-4. Please explain this apparent discrepancy.
i

!
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6. Section F.1.2.6 identifies numerous offsite costs that were evaluated using MACCS and
summed to arrive at the economic impact of an accident, but model input and assumptions
are not identified. Please provide the following: (a) a description of the major input /
assumpsons for modeling economic impacts, (b) a discussion of the treatment of the
economic impacts of fission product fallout into the Chesapeake Bay, and (c) a listing of the
MACCS input file for CCNPP (excluding weather data).

7. BGE did not include several factors in the treatment of onsite economic costs. First, the I

onsite property damage costs associated with cleanup and decontamination were not
included on the basis that such costs are covered by property damage insurance. The

.

NRC's regulatory analysis guidelines, NUREG/BR-0058, Revision 2, consider a societal !
perspective in the performance of these analyses and call for the inclusion of these onsite |
impacts. The insurance payments are transfer payrrents and should not be considered as I
an impact because the insurance payments do not involve consumptive use of real
resources. Second, BGE did not include replacement power costs as an onsite economic
cost on the basis that such costs are unlikely to be incurred in a deregulated energy market.
The NRC guidelines state that replacement power costs be included as impacts, albeit the
guidance does not consider the implications of deregulation. In the evaluation of SAMAs, I
the starf will rely on cost estimates developed in a manner consistent with current regulatory
guidance. Accordingly, please provide an estimate of the averted onsite costs for each
affected SAMA and an updated maximum theoretical beneilt based on inclusion of the
above costs, and update the net value analyses and SAMA screening accordingly.

.

|
8. The meteorological data used for the MACCS calculations was based on measurements !

taken from January 1,1993 to December 31,1993. Explain why 1993 data was used, and ;

justify that the data for 1993 is representative, e.g., by comparing 1993 with data collected
over a longer period.

|

9. Describe the source of the population data for the year 2030 provided in Table F.1-3.
Confirm that this data is based on the latest growth projection, and that geographic areas
where mejor growth is anticipated are accounted for in the input file.

10. Explain why evacuation times based on the current population and infrastructure are
considered to be representative of conditions during the renewal period. Provide an
assessment of the impact that longer evacuation times could have on risk results and
SAMA findings.

11. Provide a breakdown of the consequence measures calculated for each release category, I

including person-rem doses, and costs associated with each economic impact identified in
Section F.1.3.2.

,
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12. The latest CCNPP risk study provides the most relevant information regarding pinnt-specific
contributors to core damage frequency and risk, and should be used as the primary tool for
identifying potential SAMAs. The information provided in Section 4.0 and Appendix F.2
does not indicate extensive usc of the CCNPP risk study to identify potent:al SAMAs. The
following additional information should be provided in this regard:

(a) corrected references for each SAMA, if needed. Several SAMAs which appear to be
highly focusseo on plant-specific systems or risk contributors (and which seem to
derive from the CCNPP IPE submittal) may be erroneously attributed to an Oak Ridge
study (Reference 18 in Appendix F.2).

(b) a characterization of the leading contributors to core damage frequency (from dominant
sequences or sequence groups), large release frequency (from each containment
failure mode or accident progression bin), and dose consequences (from each release
class) based on the latest risk study. This information should be structured to provide
a framework for subsequently demonstrating that SAMAs addressing each of the major
contributors have been identified and evaluated.

(c) a listing of the SAMAs identified to address each of the major risk contributors identified
in (a), with emphasis on those SAMAs that were identified based on the CCNPP risk
study.

13. Based on Tables F.2-1 and F.2-2, it appears that 24 rather than 25 SAMAs were combined
into 9 "new" SAMAs, and 97 rather than 96 of the original SAMAs were designated for
further analysis. Several SAMAs are multiple-part and effectively add 8 more SAMAs,
bringing the total number of SAMAs subjected to further study to 105. The discussion in
Section 4.1.17.3 should be modified to be consistent with the information provided in the
tables, if needed.

14. BGE estimated the net value for each SAMA, and eliminated SAMAs with a negative net
value from further consideration. All remaining SAMAs were ultimately eliminated using this
criteria. Although a sensitivity analysis was performed to determine the effect of a lower
discount rate on the study findings, the impact of uncertainties and incompleteness in other
areas of the analysis were not addressed, i.e., uncertainties in core damage frequency
(CDF), offsite consequences, and cost analyses, and the impact of differences in CDF
between Unit 1 and Unit 2, as discussed in Section 4.1.17.1. In previous evaluations, the
staff " screened-in" any design alternative estimated to be within a factor of 10 of being cost
beneficial in order to account for uncertainties and incompleteness in the analysis, and
subjected those alternatives to further evaluation based on deterministic and engineering
considerations. In this regard, please provide the following: (a) an assessment of the
impact that uncertainties and Unit FUnit 2 CDF differences could have on the identification
of cost-beneficial SAMAs, (b) a ' nny of SAMAs that could become cost beneficial when
these factors are taken into accooni md (c) an engineering argument supporting BGE's
implementation decision for each SAMA identified in item b.

Enclosure
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15. In general, where values for " Maximum Benefit" and/or " Cost of Enhancement" are provided
in Table F.2-2, the basis for those values is described in Appendix F.4. However, this
information is missing for many SAMAs (e.g., the bases for the Maximum Benefit estimates
for SAMAs 2,4, and 10, and the bases for the Cost of Enhancement estimates for SAMAs
3,6, and 9). The basis for all numerical values should be provided in order to clarify the
screening that was performed based on the numerical values. Also, wherever a cost
estimate is taken from another source, the applicability of the estimate to CCNPP should be
addressed. For example, the cost to create a reactor cavity flooding system was estimated
at over 8 million dollars based on a TVA estimate for Watts Bar. The applicabi!ity of such
cost estimates to CCNPP should be addressed since the CCNPP reactor cavity is easily
flooded relative to the Watts Bar cavity due to differences in containment layout.

16. Provide the results or a schedule for the results of BGE's evaluation of the three SAMAs
that were still being reviewed at the time of the license renewal application submittal (SAMA
numbers 49,66b, and 96).

|

|
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Mr. Charles H. Cruse.
,

Baltimore Gas & Electric Company Calvert Cliffs Nuclear Power Plant ' I

cc: Mr. Joseph H. Walter, Chief Engineer
President Public Service Commission of
Calvert County Board of Maryland

Commissioners Engineering Division i

175 Main Street 6 St. Paul Centre |
Prince Frederick, MD 20678. Baltimore, MD 21202-6806 |

James P. Bennett, Esquire Kristen A. Burger, Esquire {
' Counsel - Maryland People's Counsel ,

Baltimore Gas and Electric Company ' 6 St. Paul Centre |
P.O. Box 1475 Suite 2102
Baltimore, MD 21203 Baltimore, MD 21202-1631

r

Jay E. Silberg, Esquire Patricia T. Birnie, Esquire
Shaw, Pittman, Potts, and Trowbridge Co-Director
2300 N Street, NW

.

Maryland Safe Energy Coalition
Washington, DC 20037 P.O. Box 33111

Baltimore, MD 21218
Mr. Thomas N. Pritchett, Director
NRM Mr. Loren F. Donatell
Calvert Cliffs Nuclear Power Plant NRC Technical Training Center
1650 Calvert Cliffs Parkway 5700 Brainerd Road
Lusby, MD 20657-4702 Chattanooga, TN 37411-4017

Resident inspector. Mr. Roy Denmark j
U.S. Nuclear Regulatory Commission Federal Activities Office |
P.O. Box 287 U.S. Environmental Protection Agency |
St. Leonard, MD 20685 Region lil j

841 Chestnut Building ;

Mr. Richard I. McLean, Manager - Philadelphia, PA 19107 |
Nuclear Programs

Power Plant Research Program Mr. J. Rodney Little
Maryland Dept. of Natural Resources Director and State Historic Preservation
Tawes State Office Building,83 Officer

,

Annapolis, MD 21401 100 Community Place !
Crownsville, MD 21032 !

Regional Administrator, Region i
U.S. Nuclear Regulatory Commission Mr. John Wolfin -

: 475 Allendale Road Supervisor - Chesapeake Bay Field Office
King of Prussia, PA 19406 U.S. Fish & Wildlife Service

177 Admiral Cochrane Drive !

Annapolis, MD 21401 |

|
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Mr. Charles H. Cruse |

Baltimore Gas & Electric Company Calvert Cliffs Nuclear Power Plant

cc:

I
i

Ms. Barbara Schroeder Mr. Daniel L. Larcamp
National Marine Fisheries Service Assistant General Counsel
Office of Protected Resources Electric Rates and Corporate ?

1315 East-West Highway Regulations
Silver Spring, MD 20901 Federal Energy Regulatory . i

'
Commission -

Merrilyn Zaw-Mon, Director 888 First St., NE i

Air and Radiation Management Administration Washington, DC 20426 |

Maryland Department of the Environment
2500 Broening Highway Doug Walters
Baltimore, MD 21244 Nuclear Energy Institute |

1776 | Street, N.W.
'

Roland G. Fletcher, Manager Suite 300 |

Radiological Health Program Washington, DC 20006 |

Air and Radiation Management Administration
Maryland Department of the Environment Barth Doroshuk )
2500 Broening Highway Daltimore Gas and Electne j

Baltimore, MD 21244 1650 Calvert C,liffs Parkway j
Lusby, MD 20657-4702

'

H. Russell Frisbey, Jr., Chairman |

Maryland Public Service Commission i
16th Floor

'

6 St. Paul Street
Baltimore, MD 21202-6806

Dorchester County Commissioners
County Office Building
P.O. Box 26
Cambridge, MD 21613

;

St. Mary's County Commissioners
P.O. Box 653
Leonardtown, MD 20650

~ Charles County Board of County Commissioners
P.O. Box B
Government Building
La Plata, MD 20646

| Mr. David Lewis

| Shaw, Pittman, Potts, and Trowbridge
2300 N Street, NW
Washington, DC 20037

.
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