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ATTENTION: Document Control Desk

SUBJECT: Calvert Cliffs Nuclear Power Plant
Unit Nos. 1 and 2; Docket Nos. 50-317 and 50-318;
License No. DPR 53 and DPR 69

Licensee Event Report 89-023, Revision 2

Gentlemen:

The attached report is being sent to you as required under 10 CFR 50.73
guidelines. LER 89.023, Revision 2 {e¢ submitted in response to the Nuclear
Regulatory Commission (NRC) Safety Evaluation Report and Event Classificatien
Assessment attached to NRC letter from D. G, McDonald to G. C. Creel, dated
October 1, 1990, The primary purpose of this revision is to change the
reporting classification from voluntary to required, per
10 CFR 50.73(a)(2)(v). Should you have any questions regarding this report,
we will be pleased to discuss them with you,

Very truly yours,
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At 0900 hours on December 20, 1989 a design deficiency was identified at
Calvert Cliffs that could result in unavailability of both safety-related (SR)
Service Water (SRW) subsystems, A pipe rupture in the non-safety-related
(NSR) SRW subsystem could result in rapid draining of both of the independent,
SR SRW subsystems and ultimately the loss of the Emergency Diesel Generators
(EDGs) The reported condition does not describe an actual event and was not
contributed to by any actual component or system failures, At the time of
discovery, Unit 1 was in cold shutdown and Unit 2 was defueled,

The root cause was a design deficlency. The SR subsystems were not adequately
protected from a single failurs of subsystem from rendering them
from performing their intended design function. The design basis requivements
for the SRw system isolation valves were not well defined in our oripginal
Final Safety Analysis Report (FSAR), A seismic event with a simultaneous Lnss
of Offsite Power was not specifically addressed in our original FSAR.
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Short term compensatory measures were established to justify plant startup and
operation. The evaluatic

on of the SRW and its potential vulnerabilities is
within the scope of our 1

ndividual Plant Examination Project An SRW design
enhancement is planned to provide automatic closure of the isolation valves
upon indication of a rupture in the NSR subsystem
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' P DESCRIPTION OF EVENT

On December 20, 1989 & design deficlency was identified at Calvert Cliffs that
could have resulted in the loss of both independent, safety-related (SR) Service
Water (SRW) subsystems. The design deficiency was recognized and documented in
Non-Conformance Report (NCR) B391., NCR 8391 postuiates that a pipe rupture in
the non-safety-reiated (NSR) portion of the SRW, without a Safety Injection
Actuation Signal (SIAS) to shut the SR to NSR isolation valves, could cause the
draining of both independent SR SRW subsystems, This would then lead to a loss
of cooling water to the Emergency Diesel Generators (EDGs). Thus, a seismic
event could rupture of the non-seismic NSR portion of the SRW and cause the loss
of the non-seismic offsite power supplies and the loss of the EDCs,

At the time of the discovery, Unit 1 was in cold shutdown (MODE 6) with the
Reactor ZJoolant System (RCS) partialiy drained, at atmospheric pressure, and 114
degrees Fahrenheit. Unit 2 was defueled, with the reactor vessel partially
drained, and the RCS at atmospheric pressure and ambient temperature.

The SRW System is a closed-loop cooling system that removes heat from the main
turbine-generator plant components, containment cooling units, spent fuel pool
heat ex~hangers, and EDG heat exchangers, and transfers thnat heat to the
Saltwater System. Two SR Auxiliary Building SRW subsystems and a single NSR
Turbine Building SRW subsystem are needed for each Unit during normal plant
operations.

Although the SRW piping configuration differs slightly between Unit 1 and Unit 2,
each system is basically cowprised of two independent, SR SRW subsystems serving
Auxiliary Building heat loads and a single, NSR SRW subsystem serving Turbine
Building heat loads. [he subsystems operate in parallel to each other and are
interconnected at certain points. For Unit 1 (Figure 1), the two SR Auxiliary
Building subsystems are connected to the NSR Turbine Building subsystem by a
common, NSR pipe located where tlie SRW System exits the Turbine Building and
connects to the SRW suction header. For Unit 2 (Figure 2), the two SR Auxiliary
Building subsystems are connected to the NSR Turbine Building subsystem by a
common, NSR connection from the SRW discharge header where the SRW System enters
the Turbine Building. As a result, the Turbine Building subsystem cross-connects
the two SR Auxiliary Building subsystems.

The ability to isolate the Turbine Building subsystem from both Auxiliary
Building subsystems is provided by dual, SR air operated isolation valves on the
discharge header piping of each Auxiliary Bullding subsystem, and by check valves
in the return piping from the Turbine Building subsystem to suction header of
each Auxiliary Building subsystem. The isolation valves are located in the
Auxiliary Building subsystem piping prior to connection with the Tuibine Building
subsystem piping. The SR check valves are located in the SR portions of the
Turbine Bullding 3RW subsystem return lines to the Auxiliary Building SRW




s A ik A 2t B

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILITY NAME DOCKET NUMBER LER ¥ uMBER PAGE

Calvert Cliffs, Unit 1 05000317 89-023-02 O030FO0GE8

TEXT & more space i required. use additional forms)

subsystem suction header piping. The air operated isolation valves can be
operated from the Control Room, and close automatically following receipt of a
SIAS or loss of instrument air. Other than SIAS or loss of instrument air, there
are no other automatic closure functions associated with the isolation valves.

Calculations have been performed assuming a worst-case, double-ended guillotine
pipe break in the Unit 2 NSR Turbine Building SRW piping. TIhe piping
configuration for Unit 2 is less conservative than the Unit 1 configuration
because the Unit 2 cross-connection orcurs just downstream of the non-critical
service water valves. The Unit 1 cross-connection 1s downstream of all Turbine
Building loads. The calculations indicate that the SRW System could be drained
before an operator could act to isolate the break under non-SIAS conditions. A
double-ended guillotine type break is more conservative than is required under
our licensing and design basis for a moderate energy line break (i.e., Seismic
Category 11 ANSI B31.1). However, informal calculations indicate that even a
moderately sized pipe break would result in a rapid loss of SRW inventory.

Updated Final Safety Analysis Report (UFSAR) Section 8.4.1,2 states that "the
emergency diesc]l generators and their auxiliaries are desigred to withstand
Seismic Category 1 sccelerations and arve installed in Category 1 structures."

The SR Auxiliary Building SRW subsystems supply cooling water to the EDGs and are
considered to be auxiliary equipment to the EDGs.

The reported condition is a postulated scenario and does not describe an actual
event and has not contributed to any actual component or system failures.

11.  CAUSE OF EVENT

The root cause of this event is a design deficiency. The SR SRW subsystems were
not adequately protected from a single failure of the NSR SRW subsystem rendering
them incapable of performing their intended safety function., The design basis
requirements for the SRW system as an auxiliary support system for the EDGs were
not well defined in the original FSAR. The implied requirement for this
automatic isolation mechanism was not considered when determining the required
isolation signal sources for the isolation valves between the SR and NSR portions
of the SRW system.

UFSAR Section 8.4.1.2 states that the EDGs and their auxiliaries are designed to
withstand Seismic Category 1 accelerations and are installed in Category 1
structures. The SRW supplies cooling water to the EDGs and is considered
*auxiliary equipment” for the EDGs. It was not realized that the scenario of
concern was implicitly defined by our original FSAR.




LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILITY NAME DOCKET NUMBER LER NUMBER PAGE

Calvert Cliffs, Unit 1 05000317 89-023-02 O04OFO B

TEXT (f more space # fequired use additiona’ lorms)

111, ANALYSIS OF EVENT

The worst-case scenario involving the design deficiency is a seismically-induced
catastrophic rupture of the NSR SRW gubsystem concurrent with a LOOP. The
rupture would render both EDGs inoperable due to the loss of all cooling water
via the SRW system., Thus, the worst-case scenario would ultimately result in a
station blackout,

The probability of a passive pipe failure as the initiating failure mechanism for
the worsc-case scenario is considered unlikely. Passive pipe failure risk as a
whole is considered very low as detailed {n NUREG/CR-4407, "Pipe Rreak Frequency
Estimates for Nuclear Power Plants", A lack of any meaningful industry data
concerning large ruptures of moderate energy piping systems has led us to
conclude that a large passive rupture of our SRW system is a very unlikely
initiator to the worst-case scenario described above.

Our Abnormal Opervating Procedures (AOP) recognize a SRW subsystem pipe rupture as
a possible event., AOP-7B, "Loss of Service Water", Sections IV and V, "Rupture
of a Subsystem", provides the appropriate operator response to the different
indications of a rupture in a SRW subsystem. AOP-7B instructs operaturs, among
other things, to close the SR to NSR isolation valves. This action will prevent
a rupture in the NSR subsystem from draining the SR subsystems.

The most likely initiating mechanism for a large rupture of NSR SRW subsystem
pipl g is a severe seismic event. Considering the Seismic Class 11 design of the
Tur ine Building and the inherent ruggedness of steel piping [ref, ASME Code Case
N- 11], the occurrence of a severe seismic event would not necessarily entail
such a large pipe rupture,

A pipe rupture in the NSR SRW subsystem, taken by itself, it not a significant
contributor to risk because the only risk-related components cooled by the SR SRW
are the containment air coolers and the EDGs. The SRW itself is not necessary
for saie shutdown following a rupture unless a LOCA or LOOP also occurs.

Due to the low probability of a large passive SRW pipe failure, the small
likelihood of a damaging earthquake, the procedural controls currently in place,
and the unlikeliness of a concurrent LOOP or LOCA with the rupture, the described
design deficiency did not have any significant affect on operational safety or
endanger the health and safety of the public or plant personnel.

This event is considered reportable per 10 CFR 50.73(a)(2)(v), "Any event or
condition tha® al( ye could have prevented the fulfillment of the safety function
of structures or systems that are needed to: (a) shutdown the reactor and
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maintain it in a safe shutdown condition; (b) remove residual neat; (c) control
the release of radioactive material; or (d) mitigate the consequences of an
accident . "

1V,

CORRECTIVE ACTIONS

In Supplement 1 to this LER we indicated that sufficieut operator guldance was
available to cope with a postulated loss of SR service water with a simultaneous

LOOP,

However, the following compensatory actions were establishea prior to the

Unit 1 startup.

i

3.

The frequency of leak-rate monitoring by Operstions was increased for the
Service Water System.

A change was made to the Alarm Manual to require immediate isolation of the
NSR SRW header upon large rupture indicatlons.

Operators were informed of the status of this issue.

In addition to the above, the procedural controls previously mentioned (AOP-7B)
will ensure that operators promptly and properly respond to indications of SRW
subsystem rupture, Periodic training on this procedure is covered in Licensed
Operator requalification training.

As indicated in our August 24, 1990 letter to the NRC, our long-term plans are to
enhance the SRW design by providing automatic isolation of the SR portion upon
indication of a rupture in the NSR portion. Our schedule for completion of this
enhancemert is detailed in that letter.

In accordance with NRC Generic Letter 88-29, "Individual Plant Examination for
Severe Accident Vulnerabilities", a systematic examination for identifying plant-
specific vulnerabilities to severe accidents is currently in progress. The
general methods, approach, and schedule for this program is described in our
initial response to the Generic Letter.

The evaluation of the SRW System and its potential vulnerabilities is within the
scope of the IPE project. The IPE SRW System Analysis (draft) explicitly
includes the failure effects of the common NSR Turbine Building SRW header. The
determination of the common header’'s significance with regards to plant risk is
pending completion of the IPE plant model. At that time, this potential
vulnerability, as well as others from this and other plant systems, will be
evaluated to determine whether potential improvements, both design and
procedural , warrant implementation.
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V. ADDITIONAL INFCRMATION

A. Identification of Components Referred to in the LER,

1EEE 803 1EEE 805
Component/System Component 1D Code System 1D Code
Auxiliary Building NF
Auxiliacy Feedwater System BA
Cont: inment Coolers BK
Contiol Room NA
Emerg.ncy Diesel Cenerator EK
Isolation Valve 18V
Reactor Coolant System AB
Reactor Vessel RCT
Safety Injection System JE/BQ/BP
Saltwater System BS
Service Water System BI
Spent Fuel Pool Cooling System DA
Turbine Building NM

Turbine Generator TA



FIGURE 1

CALVERT CLIFFS UNIT 1
SERVICE WATER SYSTE'
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