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On the morning of 09/12/88, Performance (PRF) was monitoring the flow and
differential pressure (D/P) parameters for the Component Cooling (KC) heat
exchargers and discovered that the D/P across one of the Unit 1 and both of the
Unit 2 KC heat exchangers was in the actior range (D/P > 8.8 psid). PRF notified
Operacions (OPS) of the potential inoperabi.ity of the KC system for both units,
After PRF discussed the potential incperability of the KC system with OPS, PRF
began performance testing 1B KC Heat Fxchanger. The heat exchanger failed the
per formance test and PRF informed OPS, At approximately 0950, OPS entered Unit 1
into Technical Specification 3,0.3 because Train A of the Mnergency Core (boling

System was already declared inoperable for maintenance work and because 1B KC Heat
Exchamer failed its performance test which rendered Train B of the Emergency (bre
Cooling System inoperable, OPS performed a high velocity water flush which lowered
the D/P across the 1B KC Heat Exchanger to an acceptable level, Unit 1 exited the
action statement of Technical Specification 3.0.3 at 1045, A Cause of External
Cause is assigned to this event because 1B KC Heat Exchanger failed its

per formance test because of seasonal environmental factors.
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INTRODUCTION:

On the morning of September 12, 1988, Performance (PRF) personnel were mo.itoring
the flow and differential pressure (D/P) parameters for the Camponent Cooling (KC)
heat exchangers and discovered that the D/P across one of the Unit 1 and both of
the Unit 2 KC heat exchangers was in the action range (D/P > 8.8 psid), PRF
personnel notified Operations (GPS) Control Room personnel of the potential
inoperability of the KC system for both units.

After FRF personnel discussed the potential inoperability of the KC system with
PS (ontrol Room personnel, PRF personnel began performance testing 1B KC Heat
Exchanger. The heat exchanger failed the performance test and PRF personnel
informed OPS Control Room personnel,

At approximately 0950, OPS Control Room personnel entered Unit 1 into the action
statement of Technical Specification 3.0.3 because Train A of the Emergency Core
Cooling System was already declared inoperable for maintenance work and because 1B
KC Heat Exchanger failed its performance test wnich rendered Train B of the
Emergency Core Qoling System inoperable. OPS personnel performed a high velocity
water flush whict lowered the D/P across the 1B KC Heat Exch-nger to an anceptable
level. Unit 1 exited the \ction statement of Technical Spec .ication 3,0.3 at
approximately 1045,

There was not a problem with the Uhit 2 KC system because Train A and Train B

KC Heat Exchangers were flushed with high velocity water and they passed the
performance tests.,

Unit 1 was in Mode 1, Power Operations at 100% power, when Unit 1 entered in the
action statement of Technical Specification 3.0.3.

A Cause of Extemrmal Cause has been assigned to this event because 1B KC Heat
Exchanger failed its performance test because of seasonal ernvironmental factors.

EVALUATION:

Background

Technical Specification (TS) 3.5.2 specifies that two independent Emergency
Qore “-»ling System (BCCS) subsystems be operable in Mode 1 (Power

Oper: ‘ions), Mode 2 (Startup), and lode 3 (Hot Standby). During unit
opera.ion in Modes 1, 2, and 3, when one train of EOXCS becames inoperable, the
inoperable train must be returned to operable status within 72 hours, or the
unit must be shut down to Mode 4 (Hot Shutdown). If both trains of BOCS are
inoperable, TS 3.0.3 applies, and the unit must be shut down to Mode 5 (Cold
Shutdown) unless at least one train is made operable within an hour.
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TS 3.0.3 states that when a Limiting Condition for Operation and its associated
action statements are not met within one hour, action must be initiated to place
the affected unit in a mode in which the specification does not apply.

The KC system [EIIS:CC] serves as an intermediate cooling system and a secondary
boundary between systems contaminated with radioactivity (including the BCCS) and
the Nuclear Service Water (RN) systam [(EIIS:BI]. This arrangement ensures that
any leakage of radicactive fluid into the KC system from camponents being cooled
is contained within the station. There are two ¥C heat exchangers [EIIS:HX] for
the Unit 1 ®C system, one for each train., One heat exchanger is adequate to
supply minimum erngineered safequards heat transfer requirements, One heat
exchanger is required during normal plant operation and is also adequate for
minimum unit cooldown requirements, RN system water flows through the tube side
of the KC heat exchangers. The KC heat exchangers are shell and tube type heat
exchangers which are manufactured by Delta Southemn.

Testing surveillance programs for verifying system and equipment operability
have surveillance intervals which may be variable or fixed, Acceptance
criteria are ec.ablished at a point at which corrective action should be
initiated, The acceptance criteria for the KC heat exchangers include an
acceptable range (D/P < 7.92 psid), an alert range (D/P of > 7.92 psid but <
8.8 psid), and an action vange (D/P > 8.8 psid) for the D/P parameters, In
the alert range the heat exchanger is operable but marginal and in the action
range the heat exchanger is inoperable, The surveillance interval is selected
to be frequent enough, and the action criteria is selected to be far enough

from safety limits to identify developing problems before they threaten
safety,

The Unit 1 KC heat exchangers are tested by PRF personnel using procedures
PT/1/A/4401/05A,058, Component Cooling Train 1A, 1B Heat Exchanger Per formance
Test. The established testing frequency is quarterly and is increased to
monthly in the fall when the lake experiences inversion and environmental
fouling, Also, in response to similar fouling problems experienced by the KC
heat exchangers in the Fall of 1987, the Process (ontrol and Data Acguisition
system was installed to allow daily or more frequent D/P monitoring,

If a KC heat exchanger fails the performance test, it is often corrected by
high velocity water flushing, The normal cooling flow through the KC ieat
exchanger is considerably lower than flow during accident conditions and the
low flow contributes to silt accumulation, To flush the heat exchanger, flow
is increased as much as practical, If the flush is not successful, the heat
exchanger must be mechanically cleaned,
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Conclusion

The established testing frequency for the KC heat exchangers is quarterly and

is increased to monthly in the fall when Lake Norman ex]jeriences inversion and
environmental fouling increases. At the time of this event, lake Norman had not
experienced inversion. PRF personnel also monitor flow and D/P parameters using
the Process Control and Deta Acquisition system 5 days a week. During the week if
these parameters are in the alert range (D/P of > 7.92 psid but < 8.8 psid)

PR' personnel request OPS personnel to flush the heat exchangers which usually
lowers the D/P., This event is assigned a Cause of External Cause because of

the KC heat exchangers fouling, and the cubsequent failing of the performance
test being a seasonal environmental problem, It has been demonstrated that
pericds of increased flow (flushing) throvgh the KC HXs tends to lower the

D/P. This is apparently becausc higher water velocities will carry away silt

left behund by normal operating water velocities. It has not yet been

determined by station or Design Engineering personnel exactly what

environmental factor is causing the problem, PRF personnel have initiated
Station Problem Rejorts requesting that design studies be initiated for
enhancements to the RN system to reduce heat exchanger fouling problems.

Nuclear Station Modifications MG=12129 and MG~-22129 will be implemented to replace
the RN system inlet valves to the KC heat exchangers., This replacement should
reduce heat exchanger fouling problems.

Pesign Engineering personnel have campleted one design study which evaluated
the RN system for control of environmental debris. The study determined that
the only two feasible solutions to the problem are: 1) A closed loop RN system;
or, 2) A large filter, It was determined by Design Engineering personnel that
neither option if cost effective at the present time,

This event is reportable to the NMuclear Plant Reliability Data System (NPRDS,. A
search of the NPRDS revealed numerous instances of heat exchanger fouling, I-
ghould he noted _hat not all plants report heat exchanger fouling to the NPRD{
unless T limits were exceeded,

A review of McGuire licensee Event Reports (LER) revealed no previously documented
events that involved TS 3.0.3 being entered into, and attributed to a cause of
External Causes, However, a reportable event currently being imvestigated (LER
due to NRC Octcber 19, 1988) will document an event of entering the Action
Statement of TS 3,0.3 because of Extemal Causes involving the Unit I KC heat
exchangers, LER 369/87-31 reported entering the Action Statement of TS 3.0.3 when
cne train of KC did not pass a performance test while the other train was already
inoperable due to maintenance. LER 370/87-22 reported an inadequate KC heat
exchanger operability determination program, After that report was submitted, the
Process Control and Acquisition system was installed allowing PRF personnel the
capability of continuously monitoring the KC heat exchangers, There have also
been non-reportable incidents involving KC heat exchanger performance.
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There were no personnel injuries, radiation overexposures, or releases of
radiocactive material as a result of this event,

This event is considered to be of no significance with respect to the health and
safety of the public,
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Octcber 12, 1988

U.S8. Nuclear Requlatory Commission
Document Control Desk
washington, D.C. 20555

Subject: McQuire Nuclear Station, Unhit 1
Docket No. 50-369
Licensee Event Report 369/88-24

Gentlemen:

Pursuant to 10CFR 50.73 Sections (a) (1) and (d), attached is Licensee Event Report
369/88-24 concerning Unit 1 entering Technical Specification 3.,0,3, This
report is being sulmitted in accordance with 10CFR 50.73(a) (2) (i) (B). This

event is considered to be of no significance with respect to the health and
safety of the public.

Very truly yours,

Hal B, Tucker
SEL/346 /mmf

Attachment

Xe: Mr, M.L. Frnst Arerican Nuclear Insurers
Acting Regional Administrator, c/o Dottie Sherman, ANI Library
Region IT The Exchange, Suite 245
U.8. Nuclear Regulatory Commission 270 Farmington Avenue
101 Marietta St., NW, Suite 2900 Farmington, CT 06032
Atlanta, GA 30323

INPO Recoids Center Mr, Darl Hood

Suite 1500 U.8. Nuclear Regqulatory Commission
1100 Circle 75 Parkway Office of Nuclear Reactor Requlation
Atlanta, GA 30339 washington, D.C. 20555

M&M Nuclear Consultants Mr. P.K, Van Doom

1221 Averme of the Americas NRC Resident Inspector
New York, NY 10020 McGuire Nuclear Station
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