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March 4, 1992

Willim J. Cahill, Jr,
unmw rea,uaa .

U. 5. Nuclear Regulatory Commission
Attn: Document Control Desk ;

Washington, DC 20555

SUBJECT: COMANCHE PEAK STE AM ELECTRIC ST ATION (LPSE S)
DOCKET ND, 50-445
A CONDITION lHA1 COULD tiAVE PREVENTED 1HE
fulf!LLMENT Of 1HE SAFETY FUNCil0N
LICENSEE EVENT REPOR192-003-00 ,

Gentlemen:

Enclosed is Licensee Event deport 92-003-00 for Comanche Peak Steam Electric
Station IJnit 1. "Use of Nonranservative input Assumptions leading to
inadequate Baron Dilution Event Analysis."

Sincerely,

)$ , //,

'#
e

William J. Cahill, Jr.
,

JET /tg

c - Mr. R. D. Martin, Region IV
,

Resident inspectors, CP5ES (2)
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J' QfAANCHE DE AK - UNIT 1
USE OF NONCONSERVATIVE INPUT ASSUMPTIONS LEADING TO
INADEOUATE BORON DILUTION EVENT ANALYSIS
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During a Ouality Assurance surveillance of celected event analyses for Cornanche Peak
Unit 2, deficiencies were identified in the vendor's assumptions and methodologies for
analysis of the inadvertent boron dilution event. The deficiencies were determined to be
applicable to Unit 1, and rondered invalid the Mode 3,4, and 5 boron diNtion ovent
analyses. The condition was ccused by the use of inadequate analysis inputs, Corrective
actions included reanalysis using plant specific data, corrections to licensing basis
documents, and reliance on compensatory measures.
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l. DESCRIPT!ON OF THE REP _ORTABLE fyfNI

A. REPORTABLE EVENT CLASSIFICATION
,

A condition that alone could r, ave prevented the fulfillment of the safety function of a
system needed to mitigate the consequences of an accident. ,

B. PLANT OPER ATING CONDITIONS PRIOR TO THE EVENT ;

On February 3,1992, Comar.che Peak Steam Electric Station (CPSES) Unit I was
'

in Mode 1, Power Operation, with the reactor at 100 percent of rated thermal power.

C. STATUS OF STRUCTURES, SYSTEMS, OR COMPONENTS
THAT-WERE INOPER ABLE AT THE START OF THE EVENT
AND THAT CONTRIBUTED TO THE EVENT

1

Due to nonconservatisims in the analysit of the inadvertent boron dilution event
described in Chapter 15.4.6 of the CPSES Final Safety Analysis Repon (FSAR), the
Boron Dilution Mitigation System (BDMS) (Ells:(JC)) is considered to be incapable i

of performing its intended function under certain conditions.

D. NARRATIVE SUMMARY OF THE E1/ENT, INCLUDING DATES AND
| APPROVlM ATE TIMES

'

On November 1,1991, TU Electric completed a Quality Assurance Surveillance of
the Westinghouse non LOCA analyses for CPSES Unit 2. Among the deficiencies

i noted was a lack of justification within the boton dilution event methodology
supporting the use of generic data for event analysis. The deficiency was
determined to be applicable to CPSES Unit 1; however, technical evaluation of the
significancs to Unit I was delayed pending confirmation of the deficiency by the
vendor.

TU Electric pursued clarification of the issues with the vendor, with the emphasis on
the potential for the existence of an adverse impact on the Unit 1 event analysis and
the impact on the operability of the Unit 1 Boron Dilution Mitigation System. On
February 3,1992, the vendor informed TU Electric via teleconference that reanalysis
performed using CPSES Unit 1, cycle 1 data resulted in the failure to meet the

1
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acceptance criteria (contained in section 15.4.6 of the Standard Review Plan) for
boron dilution events occurring in Modes 4 and 5. This rendered invalid the _

Comanche Peak licensing basis boron dilution event analysis desedbed in Chapter
15.4.6 of the FSAR. The system was declared inoperable, and on February 3,1992,
at approximately 1837 CST, the NRC was natified of the condition via the Emergency
Notification System. Further evaluation on February 14 resulted in similar results for
the Mode 3 analysis.

The inverse count rate ratio (ICRR) data usedin the Comanche Peak analyses of the
inndvertent boron dilution event is based on plant data which was the most limiting of
all the data available in the late 1970s. This data, along w!!h a nominal flux-
multiplicatien (20) setpoint, provided the basis for the detection mechanism following
an inad/e: tent boron dilution event. The flux doubling signal actuates the protective
function of the boron dilution mitigation system to isolate the dilution source and
initiate a re boration of the RCS,

Comanche Peak Unit 1 plant specific data provided to the vendor for analysis is not
bounded by the most limiting known data from the 1970s. Furthermore, the
methodology is no longer conservative with respect to the 20 setpoint;

-

instrumentation uncertainties were not considered in developing an equivalent " trip
setpoint'' presented in the CPSES Unit 1 Technical Specifications.

Thu effect on the Comanche Peak licensing basis is that the inadvertent baron
dilution analyses for Modes 3,4 and 5 are no longer bounding. Comanche Peak
Unit 1 has demonstrated a characteristic for the ICRR date which is not bounded by
the vendor analysis performed to determine the times of the flux doubling signal.
Preliminary analyses using the Comanche Peak plant specific ICRR data and
revised instrument uncertainties do not yield acceptable results.

E.
THE METHOD OF DISCOVERY OF CACH COMPONENT OR SYSTEM
FAILURE, OR PROCEDURAL OR PERSONNEL ERROR

While performing a Quality Assurance Surveillance of the Westinghouse non LOCA
analysis for CPSES Unit 2, the auditor (utility, non !icensed) identified a dehciency in
the vendor analysis of the licensing basis boron dilution event. The deficiency was
subsequently determined to be applicable to Unit 1.

4
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11. . COMPONENT.QB_SlSTEM FAILURES
i

A. FAILURE MODE, MECHANISM, AND EFFECT OF EACH FAILED
COMPONENT

Thore have been no failed components identified as having contributed to this event,
t

D. CAUSE OF EACH COMPONENT OR SYSTEM FAILURE

No faded components have been identified. ;

C. SYSTEMS OR SECONDARY FUNCTIONS THAT WERE AFFECTED BY
Fall.URE OF COMPONENTS WITH MULTIPLE FUNCTIONS

No failed components have been identified.
,

D. FAILED COMPONENT INFORMATION

No failed components have been identified.

Ill. AN ALYSIS OF THE gjlERI

A. SAFETY SYSTEM RESPONSES THAT OCCURRED

Not applicable no safety system responses occurred as a result of this event.

B. DURATION OF SAFETY SYSTEM TRA!N INOPERABILITY

The conditiun existed at the time of Isauance of the low power operating license on
February 8,1990 The BDMS was declared inoperable on February 3,1992, and
will remain so until a Lice!.se Amendment is obtained.,

___ .
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C, SAFETY CONSEQUENCES AND IMPLICATIONS OF THE EVENT
,

,

The purpose of the Doron Dilution Mitigation System is to ensure that an inadSertent
boron dilution event occurring with the plant in Mode 3, Hot Standby, Mode 4, Hot
Shutdown, or Mode 5, Cold Shutdown, will be automatically terminated prior to
dilution sufficient to result in a totalloss of shutdown margin. The acceptance criteria ,

are described in Section 15.4.6 of the Standard Review Plan, and focus on ,

maintaining fuel cladding intogrity by onsuring that the Departuro From Nucleate
Boiling Ratio remains above the minimum limit, and ensuring that the integrity of the
Reactor Coolant Systern pressure boundary is not challenged by a system pressure
increase following a return to criticality from Modes 3,4 or 5.

An evaluntion was performed by the Reactor Systems Branch of the Nuclear
Regulatory Commission to deterrnine the safety significanco of are unmitigated boron
dilution event as part of the resolution of Generic issue 22. Tno resulta are described
in Generic Letter 85 05, in which the staff concluded that the power excursion during
a boron dilution event is "self-limiting," and that "these type of boron dilution
transients should not exceed the staff's acceptance criteria." in addition, vendor
performed analysis demonstrates that fuel failwes are not expected duo to the power
increase following a return to criticality resulting from an inadvertent boren dilution

,

event, it is concluded that the condition does not adversely impact the safe operation
of CPSES Unit t or the health an't safety of the public. '

IV. CAUSE OF THE EVENT

The cause of the condition is the use of inadequate analysis inputs and methodology by
the vendorin performing the boron dilution event analysis. The adequacy of generic data ,

used in the initial analysis of the boron dilution event was not verified using plant specific
data. Instrument uncertaintles associated with the sourco range instrumentation were not
incorporated into the analysis. ,

:_ _ . _ _ _ . _ .
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V. CORRECTIVE ACTION 4

"

1. Deficiencies identified during OA survoillance activillos will be addressou by tho
vendor in accordance with the CPSES Quality Assuranco Program requircmonts.

2. The dasign basis of the BDMS will be reviced to reflect accurately the current
functional capabilities of the system with respect to boron dilution events.

.

3. A request for Licensoo Amendment has b9en submitted, and, contingent upon
approval by the NRC, the boron dilution flux do';bling instrumentation t.Sennel will bo -

rernoved from CPSES Unit 1 Technical Specification 3/4.3.1, " Reactor icip System
Ir.strumentation "

VI. PREVIOUS SIMILAR IIVENTS ,

There have been no previous similar events reported pursuant to 10CFR50.73,

1
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