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On July 30, 1992, a nonconservative assumption Iin the ECCS Performanve/LOCA Anslvsis
was digscovered. This analysis was originally conductcd to demonstrate compliance with
10 CFR 50 .46 under postulated design basis Loss of Coolant Accident conditions.
Accordingly, at 5:30 p.m., a plant shutdown was in’tiated in accordance with Technical
Svecification 1.0.J and a Notification of \nusual Event was declared. The
nonconservative assumption was that the most limit'ng single failure was the loss of
one Low Pressure Coolant Injection (LPCI) Subsys-em injection valve. A review,
conducted as a part of the Design Basis Reconstitution Program for Coeoper Nuclear
Station, revealed that several single failure modes exist for the 125 VDC Power System
which could result in the logs of one Emergency Diesel CGenerator, two of the four LPCI
pumps, a Core Spray pump , and one Reactor Recirculaticn System dischacge valve, in
addition to the loss of one LPCI injection valve. A General Electric Company analysis
of ECCS performance with the new limiting single failure resulted in Maximum Average
Planar Linear Heat Ceneration Rate (MAPLHCE) restrictions for continued power
operation. Proviced rhe MAPLHCR limits are observed, the CE analysis demonstrated that
the requirements of 10 CFR 50.46 would be met. At approximctely 8:00 p.r. on
July 30, 1992, the plant shutdown was discont.nued after reaching about 55 peccent
power .

The single failure analysis performed in 1976 by the Architect/Engineer contained an
erroneous evaluation of the ECCS equipment atfected by a 125 VDC Power failure. This
resulted in the invalid, nonconservative single failure assumption used in the ECCS
Performance/LOCA Analysis. Restricted power operation has continued wiile complying
with the new MAPLHGR limits. Plant modifications will be made to restore the validity
of the previous assumptions for the ECCS Performance/l.OCA Analysis,

I NAL Farm =(

L2 58

RN G



o

—————— —
R REGULATORY COMMIES 'W
US. NUGLEAR REQULATOR - APPROVED OMB HO 31800104
EXPIRES @302
LICENSEE EVENT REPORT (LER) mw}.gs.ms:_:. y‘%&’fﬂ%ﬁé
CLINM 5 MEGAR HUEN M
TEXT CONTINUATION GO HERORTS MANAGHSENT BRATC o ‘m US NUCLEAR

OF MANAGEMENT AND RUDGET WASHINGTON DC

RQOULA'DA ¥ WASHINGTON. OC 20686
HE P M&Ynh FROJEC ld"bO!Ml ot&ct

’umtv NAME 1)

Cooper Nuclear Station

DOCKEY NUMBER (2) LER KUMBER 17 PAGE (0
—

e
M TL NAL

ojsjojojejzjojafsej2f~jo]r]3|=[ofo fO]2]oF0 |5

TEXT (f maore wpace i woured. v sdcivone NAC Ferm 3084 3 (17

¥

On July 30, 1992, at 5:30 p.m., a plant shutdown was initiated in
accordance with Technical Specification 1.0.J (equivalent to Standard
Technical Specification 3.0.3), and a Notification of Unusual Event as
declared. This resulted from the discovery of a nonconservative
assumption in the Emergency Core Cooling System (ECCS) Performance
Analysis, under postulated design basis Loss of Coolant Accident (LOTA)
conditions, conducted to demonstrate compliance with 10 CFR 50.46. The
nonconservative assumption was that the most limiting single failure was
the failure of one Low Pressure Coolant Injection (LPCI) Subsystem
injection valve. A review, conducted as a part of the Design Basls
Reconstitution Program, revealed that several failure modes exist for the
125 VDC Power System which would result in a more limiting single fallure.

The failure of cone division of the 125 VDC Power System could result in
the loss of one Emergency Diesel Generator, two of the four LPCI pumps, a
Core Spray pump, and a Reactor Recirculation System discharge valve, in
addition to the logs of one LPCI injection valve., This discovery placed
the plant in a condition outside of the design basis of the plant.

The General Electric (GE) Company analyzed ECCS performance with the new
limiting single failure, loss of one division of 125 VDC Power. This
analysis resulted in Maximum Average Planar Linear Heat Ceneration Ra.:
(MAPLHGR) restrictions for continued power operation, Provided the
MAPLHGR limits are observed, the CE analvsis demonstrates that the
requirements of 10 CFR 50.4% are met ond the plant is witliin its design
basis. At approximately 8:00 p.m. on July 30, 1992, the plant shutdown
wa- discontinued at about 55 percent power,

Elant Status

The plant was in normal full power operation at the time this condlition
was discovered. The condition has existed since the LPCI Loop Selection
Logic modification was completed in 1976.

Basis for Report

Discovery of ¢ nonconservative assumption in the 10 CFR 50.46 EOCS
Performance/LOCA Analysis, resulting in the plant being in a condition
outside the design basis of the plant. This condition is alse reportable
as a condition which alone could have prevented the fulfillment of the
safety function of systems required to remove residual heat, and is also
considered to violate Technical Specification 3.5.F.3. This resulted in
a Technical Specification initiated shutdown which was terminated prior to
completion and declaration of a Notification of Unusual Event. Therefore,

this report is being submitted in accordance with 10 CFR 50.73 (a)(2) (1),
(a)(2)(ii), and (a)(2)(v).
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D.

Cause

Cooper Nvclear Station is required, as part of its licensing basis, to be
able to mitigate the effects of a number of postulated accidents,
including a LOCA. 10 CFR 50.46 provides the current acceptance criteria
tor evaluating the performance of the Emergency Core Cooling Systems under
postulated design basis LOCA conditions., 10 CFR 5" Appendix K describes
the requirements placed on evaluation models used for analyzing accident
scenarios, to ensure that the criteria given in 10 CFR 50.46 are met under
worst case LOCA conditions. 1In addition, 10 CFR 50 Appendix K requires
that the analysis assume that the most limiting single failure of ECCS
equipment has taken place. The CNS licensing basis also assumes that a
loss of offgite power occurs coincident with the LOCA,

When CNS was originally licensed, the acceptance criteria was much less
restrictive. The original licensing basis required sufficient couling of
the reactor core under postulated LOCA conditions with diversity and
redundancy of cooling mechanisms such that the core geometry remained
defined. To meet this criteria, a Peak Cladding Temperature (PCT) of 2700
degrees Fahrenheit was established in the late 1960's, and It was
demonstrated for the design basis LOCA (the rapid circumferential break of
the reactor recirculation pipe) that this criteria was satisfied by
diverse phenomena, spraying or flooding. In order to satisfy the
diversity criteria, c¢ne Core Spray and Low Pressure Coolant Injection
(LPCI) systems were evaluated independently of each other. For the LPCI
System to inject sufficient water tc flood the core, flow from three of
the four pumps was reguiced. To accomplish this, flow from all LPCI pumps
was directed to th_ unbroken Reactor Recirculation System loop by the LPCI
loop selection logic. By the very nature of this design, a single
component taillure could negate the flooding mechanism. However,
independent protection was provided by the Core Spray System.

With the advent of the Interim Acceptance Criteria, and now, the current
ECCS acceptance criteria (10 CFR 50.46), a more restrictive PCT limit was
established, {.e., PCT less than 2200 degrees Fahrenheit. In addition,
the new limit had to be met assuming the most limiting single failure,
which, based on the loop selection design, was the faillure of a LPCI
injection valve, with a loss of offsite power. In addition, the ECCS
evaluation model was required to be consistent with the requirements of 10
CFR 50 Appendix K, which desoribes acceptable evaluation methodology. The
net effect of the new criteria and requirements was to reduce the plant
operating flexibility, and in some BWR/4 cases, introduce power
restrictions. To offset these effects, a modification to the ECCS was
developed to improve ECCS performance.
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D. Cause (Continued)

In response to the new rule, Cooper Nuclear Station was required to
perform a plant modification, commonly called the LPCI modification, The
major changes included cross-powering two of the LPCI pumps and converting
the LPCI injection valves (RHR-MO-MO25A, B) and the Reactor Recirculation
System discharge valves (RR *-MO53A, B) to 250 VDC power. At the same
time, control logic for the LPCI iInjection valves and the Reactor
Recirculation discharge valves was powered from the appropriate division
of the 125 VDC System. This increased the reliability and performance of
the ECCS systems Iin responding to design basis accidents,

As a part of thr modification and in response to the new ECCS performance
rules, a Single Failure Analysis was also conducted te identify the
limiting component failures for both the Roactor Recirculation Sy.tem
suction and discharge line breaks. The Single Failure Analysis wa«
performed by the Architect/Engineer for Cooper Nuclear Statio.. in 1976,
The results of this analysis showed that the failure of the LPCI injection
valve continued to provide the wminimum available ECCS equipment for
mitigating the consequences of tiw design basis LOCA. This information
was then provided to the General Electric Company., CE used this single
failure analysis input to evaluate compliauce with 10 CFR 50.46 under
design basis LOCA, loss of offsite power and limiting single failure
conditions.

In reviewiig the configucation of the control power for the station as
part of Design Basis R =onstitution, it wa» discovered that the failure of
125 VDC control power coincident with specific Reactor Recirculation
System suction and discharge line breaks would result in fewer ECCS pumps
injecting coolant into the <ove than was previously assumed,
Specifically, it could be postulated that for a Reactor Recirculation
System discharge line break and loss of 125 VDC control power on the
opposite side (e.g., Reactor Recirculation System loop A break, Division
11 control power failure), only one Core Spray pump would be available to
provide cooling water to the vessel, The GE ECCS Performance/LOCA
Analysis previously assumed and analyzed configuration sas one Core Spray
pump and one LPCI pump, or two Core Spray pumps. This indicated an error
in the previous Single Failure Analysis performed by the
Architect/Engineer,

A similar concern was identified for a Reactor Recirculation System
suction side break, wherein only one Core Spray and one LPCI pump would be
uvajlable, The GE ECCS Performance/LOCA Analysis previously assumed and
analyzed a minimum of one Core Spray (ad two LPC1 pumps available. The
conditions discussed above are independent of offsite power availability,

The single failure analysis performed in 1976 by the Architect/Engineer
contained an erroneous evaluation of the ECCS equipment affected by a 125
VDC Power failure, This resulted in the invalid, nonconservative single
failure assumption used in the ECCS Performan.e/LOCA Analysis.
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