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g j NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 30eeMue1o

: % January 26, 1996

Mr. W. R. Robinson, Vice President
Shearon Harris Nuclear Power Plant
Carolina Power & Light Company
Post Office Box 165, Mail Code: Zone 1
New Hill, North Carolina 27562-0165

SUBJECT: NRC STAFF'S EVALUATION OF THE SHEARON HARRIS NUCLEAR
PLANT INDIVIDUAL PLANT EXAMINATION (IPE SUBMITTAL),

(SERIAL: HNP-93-835) (TAC NO. M74418)

Dear Mr. Robinson:

By letter dated August 20, 1993, and supplemented January 16, 1995 and
September 18, 1995, you responded to Generic Letter (GL) 88-20, " Individual
Plant Examinations for Severe Accident Vulnerabilities," and Supplements 1, 2
and 3, thereto. With the assistance of our contractors, we have completed our
review of the IPE submittal for internal events and internal flooding. The
evaluation package conshts of:

The Staff Evaluation Report (SER) (Enclosure 1)*

The contractor's Technical Evaluation Reports (TERs) for the*

front-end, back-end, and human reliablility analysis reviews
(Enclosures 2, 3, and 4)

A Summary of the IPE Submittal on Internal Events (Enclosure 5)*

The Shearon Harris IPE submittal did not identify any severe accident
vulnerabilities associated with either core damage or poor containment
performance. However, the IPE did take credit for several improvements that
were identified during the probabilistic risk assessment activities for
Shearon Harris. As discussed in your letter of January 16, 1995 (Serial: HNP-
94-006), the improvements included several plant modifications made after the
January 1, 1992 freeze date for the IPE but which were incorporated into the
IPE submittal.

Based on our review of the Shearon Harris IPE submittal and associated
documentation, we conclude that you have fully met the intent of Generic
Letter 88-20. We commend your plans to maintain a living PRA and to make use
of this study to address new safety issues, assess plant changes and use the ,

insights in your severe accident management program. j
.

Generic Letter 88-20 suggested that licensees could use their IPE submittals
to address, among other safety issues, Unresolved Safety Issue (USI) A-45,
" Shutdown Decay Heat Removal Requirements" and USI A-17, " Systems Interactions
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in Nuclear Power Plants." As discussed in the SER and most specifically in !
the front-end TER, these issues are adequately resolved for Shearon Harris by |
the IPE. |

This completes our action with respect to TAC No. M74418. If you have any
comments regarding the enclosed evaluation, please contact me.

Sincerely,

(0tiginal Signed By)

Ngoc B. Le, Project Manager
Project Directorate II-l
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Docket No. 50-400
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in Nuclear Fower Plants." As discussed in the SER and most specifically in
the front-end TER, these issues are adequately resolved for Shearon Harris by

.!
the IPE.

This completes our action with respect to TAC No. M74418. If you have any
comments regarding the enclosed evaluation, please contact me.

Sincerely,

.

Ngoc B. Le, Project Manager
Project Directorate 11-1'

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Docket No. 50-400

Enclosures:
As stated

cc w/ enclosures:
See next page
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I
Mr. W. R. Robinson Shearon Harris Nuclear Power Plant
Carolina Power & Light Company Unit 1

I
cc: ,

Mr. R. E. Jones Mr. J. W. Donahue !

General Counsel - Legal Department Plant Manager - Harris Plant !

Carolina Power & Light Company Carolina Power & Light Company !

Post Office Box 1551 Shearon Harris Nuclear Power Plant
Raleigh, North Carolina 27602 Post Office Box 165, MC: Zone 1 ;

New Hill, North Carolina 27562-0165
'

Resident Inspector / Harris NPS
c/o U.S. Nuclear Regulatory Commission Mr. Robert P. Gruber |

5421 Shearon Harris Road Executive Director
New Hill, North Carolina 27562-9998 Public Staff NCUC

iPost Office Box 29520
Karen E. Lon? Raleigh, North Carolina 27626
Assistant Attorney General
State of North Carolina Chairman of the North Carolina
Post Office Box 629 Utilities Commission
Raleigh, North Carolina 27602 Post Office Box 29510

Raleigh, North Carolina 27626-0510
Public Service Commission
State of South Carolina T. D. Walt
Post Office Drawer 11649 Manager, Regulatory Affairs
columbia, South Carolina 29211 Carolina Power & Light Company

Shearon Harris Nuclear Power Plant
Regional Administrator, Region 11 P. O. Box 165, Mail Zone 1
U.S. Nuclear Regulatory Commission New Hill, North Carolina 27562-0165
101 Marietta St., N.W. Suite 2900
Atlanta, Georgia 30323 Mr. Vernon Malone, Chairman

Board of County Commissioners
Mr. Dayne H. Brown, Director of Wake County

Division of Radiation Protection P. O. Box 550
N.C. Department of Environmental Raleigh, North Carolina 27602
Division of Radiation Protection
Commerce & Natural Resources Ms. Uva Holland, Chairman

Post Office Box 27687 Board of County Commissioners
Raleigh, North Carolina 27611-7687 of Chatham County

P. O. Box 87
Mr. J. Cowan Pittsboro, North Carolina 27312
Manager
Nuclear Services and Environmental Mr. Milton Shymlock

Support Department U.S. Nuclear Regulatory Comm.
Carolina Power & Light Company 101 Marietta Street, N.W.
Post Office Box 1551 - Mail OHS 7 Suite 2900
Raleigh, North Carolina 27602 Atlanta, Georgia 30323-0199

-_ . . . . . -. - .



* < e* ENCLOSURL 1
i

a- i

1

l

i
i

b

L

ATTACHMENT 1 !
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SHEARON HARRIS NUCLEAR PLANT INDIVIDUAL PLANT EXAMINATION.

I

STAFF EVALUATION REPORT
:
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I. INTRODUCTION

On August 20, 1993, Carolina Power and Light Company submitted the Shearon
Harris Nuclear Power Plant (SHNPP) Individual Plant Examination (IPE) in
response to Generic Letter (GL) 88-20 and associated supplements. The
licensee performed a full scope Level 2 PRA as its IPE. On October 12, 1994, ,

the staff sent questions to the licensee requesting additional information.
The licensee responded in letters dated January 25, 1995 and September 18,

>

1995.

A " Step 1" review of the SHNPP IPE submittal was performed and involved the
efforts of Science & Engineering Associates, Inc., Scientech, Inc./ Energy
Research, Inc., and Concord Associates in the front-end, back-end, and human
reliability analysis (HRA), respectively. The Step 1 review focused on
whether the licensee's method was capable of identifying vulnerabilities.
Therefore, the review considered (1) the completeness of the information and
(2) the reasonableness of the results given the SHNPP design, operation, and
history. A more detailed review, a " Step 2" review, was not performed for
this IPE submittal. A summary of contractors' findings is provided below.
Details of the contractors' findings are in the attached technical evaluation
reports (Appendices A, B, and C) of this staff evaluation report (SER).

In accordance with GL 88-20, SHNPP proposed to resolve Unresolved Safety Issue
(USI) A-45, " Shutdown Decay Heat Removal Requirements" and USI A-17, " Systems
Interactions in Nuclear Power Plants". No other specific USIs or generic
safety issues were proposed for resolution as part of the SHNPP IPE.

II. EVALUATION

SHNPP is a Westinghouse 3-loop PWR with a large. dry containment. The SHNPP
IPE has estimated a core damage frequency (CDF) of 7E-5/ year from internally
initiated events, including the contribution from internal floods. The SHNPP
CDF compares reasonably with that of other Westinghouse 3-loop PWR plants.
loss of coolant accidents contribute 40%, station blackout 26%, transients
with loss of decay heat removal (DHR) 11%, and internal flooding 7%. The
important system / equipment contributors to the estimated CDF that appear in
the top sequences are: high head safety injection (HHSI), residual heat
removal (RHR)/ low head safety injection, diesel generators (DGs), auxiliary
feedwater (AFW), service water (normal service water and emergency service
water), heating ventilation and air conditioning for DGs and charging /HHSI
pumps, component cooling water (CCW), DC power, engineered safety features
actuation system, and instrument power. The licensee's Level 1 analysis
appeared to have examined the significant initiating events and dominant
accident sequences.

Based on the licensee's IPE process used to search for DHR vulnerabilities,
and review of SHNPP plant-specific features, the staff finds the licensee's
DHR evaluation consistent with the intent of the USI A-45 (Decay Heat Removal
Reliability) resolution.

1
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The licensee performed a HRA to document and quantify potential failures in
human-system interactions and to quantify human-initiated recovery of failure
events. The licensee identifiea the following operator actions as important
in the estimate of the CDF: failure to restore offsite AC, failure to
establish recirculation (CCW to RHR heat exchanger), failure to close valve
151-331 after testing, failure to implement feed-and-bleed cooling, failure to
manually start AFW pump, failure to correctly calibrate pressure controller
PC-92098, failure to establish long-term injection source, failure to locally
align offsite AC (late), and failure to correctly calibrate undervoltage
sensing relays.

The licensee evaluated and quantified the results of the severe accident
progression through the use of a containment event tree and considered
uncertainties in containment response through the use of sensitivity analyses.
The licensee's back-end analysis appeared to have considered important severe
accident phenomena. Among the SHNPP conditional containment failure
probabilities; early containment failure is 0.3% with hydrogen burns being the
primary contributor; late containment failure is 5% with hydrogen burns being
the primary contributor; bypass is 7% with steam generator tube rupture
(SGTRs) being the primary contributor, and containment failure with in-vessel
recovery (prior to vessel breach) is 3% with hydrogen burns being the primary
contributor. The containment remains intact about 85% of the time. Early
radiological releases are dominated by SGTR sequences and late releases are
dominated by station blackout sequences. The licensee's response to
containment performance improvement program recommendations is consistent with
the intent of GL 88-20 and associated Supplement 3.

Some insights and unique plant safety features identified at SHNPP are:

1. After a plant trip, transfer of the offsite power from the unit
auxiliary transformers to the startup transformers requires non-vital
125 V DC power for control power to circuit breakers. A failure of the
non-vital 125 V DC power would result in a failure to provide offsite
power to IE buses.

2. A plant-specific containment failure mode involves direct liner attack
by core debris from a high pressure-induced dispersal.

3. A procedure that requires an operator to restart the reactor coolant
pump to provide core cooling would lead to thermally-induced SGTR. In
response to an NRC question on the induced SGTR (due to reactor coolant
pump restart), the licensee stated that the failure mode of steam
generator tubes is not unique to the Shearon Harris plant, and that the
issue is being addressed by the Westinghouse Owners Group.

.

The licensee identified the following improvements for implementation:

A procedure change has been implemented to provide for manual operation(1) of circuit breakers if the non-vital 125 V DC control power is lost.

2
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(2) The testing and maintenance practices for the non-vital 125 V DC battery
were verified to be equivalent to the practices for safety-related
batteries.

!

With respect to potential improvements under evaluation, the licensee is
investigating the feasibility of installing improved instrumentation for
monitoring of the non-vital 125 V DC batteries. |

1
'

III. CONCLUSION
.

Based on the above findings, the staff notes that: (1) the licensee's IPE is
complete with regards to the information requested by Generic Letter 88-20
(and associated rpidance NUREG-1335), and (2) the IPE results are reasonableAs a result, the staffgiven the SHNPP Essign, operation, and history.
concludes that the if censee's IPE process is capable of identifying the
most likely severe accidents and severe accident vulnerabilities, and
therefore, that the SHNPP IPE has met the intent of Generic Letter 88-20.

It should be noted, that the staff's review primarily focused on the
licensee's ability to examine SHNPP for severe accident vulnerabilities.
Although certain aspects of the IPE were explored in more detail than others,
the review is not intended to validate the accuracy of the licensee's detailedi

findings (or quantification estimates) that stemmed from the examination.
Therefore, this SER does not constitute NRC approval or endorsement of any IPE
material for purposes other than those associated with meeting the intent of
GL 88-20.

.
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APPENDIX A
,

SHEARON HARRIS NUCLEAR PLANT INDIVIDUAL PLANT EXAMINATION

TECHNICAL EVALUATION REPORT
|
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