CP&L

Carolina Power & Light Company
P.O. Box 10429
Soutiport, NC 284610429

JUN 21 1995

SERIAL: BSEP 95-0269

U. 8. Nuclear Regulatory Commission
ATTENTION. Document Control Desk
Washington, DC 20555

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2

DOCKET NOS. 50-325 AND 50-324

LICENSE NOS. DPR-71 AND DPR-62

REVIEW OF PRELIMINARY ACCIDENT SEQUENCE PRECURSOR ANALYSIS

Gentlemen:

The purpose of this letter is to respond to the Nuclear Regulatory Commiission (NRC) letter of
May 16, 1995 forwarding the preliminary Accident Sequence Precursor (ASP) analysis of a loss
of offsite power event on May 21, 1994 at the Brunswick Steam Electric Plant, Unit 2. The NRC
letter provides a copy of the preliminary Accident Sequence Precursor (ASP) analysis of this
operational event for Carolina Power & Light Company’s (CP&L) review and comment. Carolina
Power & Light Company's comments about this analysis are provided in Enclosure 1.

Please refer any questions regarding this submittal to Mr. George Honma at (910) 457-2741.

Singerely,
SN
R. P. Loprio

Manager — Regulatory Affairs
Brunswick Nuclear Plant
WRM/wrm

Enclosures

cc.  Mr. S D. Ebneter, Regional Administrator, Region ||
Mr. D. C. Trimble, NRR Project Manager - Brunswick Units 1 and 2
Mr. C. A Patterson, NRC Senior Resident inspector - Brunswick Units 1 and 2
The Honorabie H Wells, Chairman - North Carolina Utilities Commission
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ENCLOSURE 1

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324
LICENSE NOS. DPR-71 AND DPR-62
REVIEW OF PRELIMINARY ACCIDENT SEQUENCE PRECURSOR ANALYSIS

By letter dated May 16, 1995, the Nuclear Regulatory Commission provided for review and
comment a copy of the preliminary Accident Sequence Precursor (ASP) analysis of an

operational event which occurred at the Brunswick Steamn Electric Plant, Unit 2 on May 21, 1994.
The NRC letter states that the purpose of the review process is to provide as realistic an analysis
of the significance of the event as possible.

The guidance provided for licensee review of the preliminary ASP analysis stated that comments
should address the following questions:

NRC Question 1
Does the “Event Description” section accurately describe the event as it occurred?
CP&L Comment 1:

The "Event Description” provides an accurate description of event as it occurred

NRC Question 2:

Does the “Additional Event-Related Information” section provide accurate additional information
concerning the configuration of the plant and the operation of and procedures associated with
relevant systems?

CP&L Comment 2

The "Additional Event-Related information" section does nui include a discussion of the
capability of the emergency bus configuration thi. provides for uninterrupted availability of one
service water pump and two residual hwat removal pumps on the unit experiencing the loss of
off-site power (LOOP). Each of the four emergency buses (buses E1 and E2 for Unit 1 and
buses E3 and E4 for Unit 2) is designed to power one RHR pump for each unit, and the five
service water pumps are powered such that at least one is available from the opposite unit's
emergency buses. Thus, the unit that loses off-site power has residual heat removal capability
that is powered from a separate switchyard and is not dependent on the postulated loss of the
unit's emergency buses.

The Event Tree in Figure A 1.3 does not account for this design feature. Accident sequences 49
and 71 in the preliminary analysis do not account for the availability of low pressure coolant
injection and conta'nment heat removal. Two stuck -open safety/relief valves are sufficient to
depressurize the vessel to allow low pressure injection without fuel damage (reference the
Brunswick Individual Plant Examination ). Therefore, sequences 49 and 71 do not represent
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did in the Brunswick event. It is also reasonable to assume that such actions would be
successful within one hour, contrary to the assumption in the pre..minary analysis.

In order to provide a more realistic estimate of switching error recovery probabilities, two
analyses were performed (see Attachments 1 and 2). The first analysis uses historical data to
evaluate recovery times. The second is a human reliability analysis which uses the THERP
method for quantification, as outlined in NUREG/CR-1278. All events in the historical analysis
were recovered within one hour, which allows sufficient time to prevent battery depletion and
thus prevent a severe core damaging event. Furthermore, the human reliability results indicate
that the estimated "non-recovery of off-siie power” probability is at least an order of magnitude
lower than the value assumed in the preliminary ASP analysis when proper consideration is given
to the type of recovery that is required.

CP&L maintains that for events that involve simple switching errors, off-site power recovery
would be successful within a few minutes. Therefore, the core damage sequences involving
long-term station blackout do not apply to this event
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TABLE 1

(Source: NSAC-203)

Restoration Times for Restoring Offsite Power to Plant Loads by Switchyard Breaker Control Actions

Plant Name Event Date LER # Restoration Time (sec)

Monticello 6/4/84 84-021 120
Ninz iile Point 2 5/21/91 91-012 1800
Nine Mile Point 2 3/23/92 92-006 2160
Palo Verde 1 10/3/85 N/A 1440
Palo Verde 1 10/7/85 N/A 720
Pilgrim 5/19/93 93-010 2700
Point Beach 2 10/22/84 84-005 180
San Onofre 1 4/22/80 80-38 180
San Onofre 1 11/22/80 80-38 15

San Onofre 11/21/85 N/A 240
Susquehanna 2 7/26/84 N/A 660
Yankee Rowe 5/3/84 N/A 420




ATTACHMENT 2

Human Reliability Analysis

A human reliability analysis was performed to demonstrate that the failure probability of the
switching action to restore the switchyard breakers is extremely low. The analysis estimates the
human error probability associated with failure to restore off-site power, given that the system
dispatcher has made the ornginal error of opening the wrong breaker. Recovery from this event
involves closing the breakers that were opened in error. This action restores off-site power to the
unit. Typical for switching evolutions, a switching procedure was developed for the planned
action, and communication between the system dispatcher at the energy control center and the
Unit 2 control room was maintained throughout the evolution. Off-site power was being provided
to Unit 2 from four lines through circuit breakers in the switchyard. The transmission crew is
trained on the importance of maintaining off-site power to the nuclear units and understands how
to recover from this event

Analysis
Retect, Diagnose, and Decide:

Feedback that an error has occurred will be swift and come from multiple sources. First, the
individual who opened the wrong breakers may note the error. The other members of the system
dispatcher crew may also detect the error. The Unit 2 control room will definitely note the error.
The control room will associate the LOOP with the evolution in progress and relay this to the
system dispatcher. A diagnosis error is considered negligible for the above reasons.

Subtask Analysis

Normally, errors of omission and errors of commission are considered in evaluating the
probability of human error. In this case, an omission error seems unlikely because the nature of
the original mistake immediately leads the individual to the proper corrective action; i e., the
corrective action consists of "undoing" the action that caused the event. However, to be
conservative, an omission error was modeled, assuming the operator must remember his
training rather than rely on a written recovery procedure. One commission error was modeled
-~ a selection error. While this seems unlikely, so does any other commission error (e.g.,
incorrect operation of the breaker).

For both the omission and commission efrors, recovery is possible by others. Additionally, the
control room will continue to direct that action be taken until off-site power has been restored.
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HRA Tree:

The essential steps were modeled as nodes in an HRA tree and quantified using an abbreviated
version of THERP (NUREG/CR-1278). Note that the control room recovery of the omission and
commission errors was not credited. The HRA tree is presented in Figure 1 and the nodes are
summarized in Table 1.

Quantification.

The HRA tree for this operator action was guantified; refer to Table 2. To be conservative, a
moderate stress level was assumed for these actions. The overall HEP for this was evolution
determined to have a median value of 3 7E-3. Note that this value is considered conservative for
reasons presented above.

The HRA tree was quantified by performing the following steps:

. The median human error probability (HEP) for each node (from Table 1) was modified to
account for dependency using formulae from Table 20-17 of NUREG/CR-1278.

. The mean HEP (and variance) for each node was determined, assuming a lognormal
distribution and the given median and error factor.

. The mean failure probability for each failure path was calculated.

. The overall mean HEP for the tree was calculated.

The last two steps presented above were accomplished using the algorithm presented in
NUREG/CR-1278, Appendix A. The mean HEP for the operator action is the sum of the mean
failure probabilities of each failure path. The mean failure probability for each failure path is the
product of the mean failure probabilities of the nodes along that path. For simplicity, the success
nodes were not taken into account in the quantification; this is conservative.

The results of this analysis are presented in the tables below:
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TABLE 2: HRA TREE QUANTIFICATION

information Relative to Failure Path 1

Node S/F Dep Original Median Error Mean Variance
Label Median w/Dependency Factor

OE1 F 2 00E-03 2 00E-03 3 2.50€E-03 3 S1E-06

Rr1 F M 1 00E-01 2. 29E-01 s 3 69E-01 2.1BE-01

Total For Path 1 457E-04 7 9 22E-04 261E-05

Information Relative to Failure Path 2

Node S/F Dep Original Median Error Mean Variance
Label Median w/Dependency Factor

CE1 F 6 00E-03 6.00E-03 3 7 S0E-03 3 16E-05

R1 F M 1.00E-01 2.20E-01 5 3.89E-01 2 185-01‘-

Total For Path 2 1 37€-03 7 2.7TE-03 2 35E-05
Parameters for Distribution of Total Human Error Probability

Node SF Dep Orniginal Median Error Mean Vanance
Label Median w/Dependency Factor

Tree Total 216E-03 -3 3 69E-03 2B1E-05
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ENCLOSURE 2

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324

CENSE NOS. DPR-71 AND DPR-62
REVIEW OF PRELIMINARY ACCIDENT SEQUENCE PRECURSOR ANALYSIS

LIST OF REGULATORY COMMITMENTS

The following table identifies those actions committed to by Carolina Power & Light Company in
this document. Any other actions discussed in the submittal represent intended or planned
actions by Carolina Power & Light Company. They are described to the NRC for the NRC's
information and are not regulatory commitments. Please notify the Manager-Regulatory Affairs at
the Brunswick Nuclear Plant of any questions regarding this docurnent or any associated

'(‘_”J‘.)l('ﬂ“l v ( ommitments

Committed
Commitment date or
outage’




