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BACKGROUND

The Auxiliary Feedwater |EIIS:BA)] (CA) System provides an assured scurce of
emergency feedwater to the steam generators [EIIS:HX] (8/C) during plant
conditions where the Main Feedwater [EI118:8J3] (CF) System is not available,
Loss of CF is defined as rapid reductions in 8/G water levels, a turbine
[E118:TRB] trip, and CA actuation by the protection system logic. During
these conditions the CA System is relied upon to remove energy from the
primary coolsnt due to residual core energy. Following a reactor |EI1S:VSL)
(Rx) trip from power operation, power quickly declines to decay heat levels.
1f CA is not immediately available and no operator action is taken to
establish CA flow, secondary water levels would continue to decrease as
pressure is released from the §/G through the 8/C relief valves |ET1S8:V].

The CA System for each unit includes two motor driven pumps [EIL1S:P] (MDP A &
B), powered by separate and redundant safety related power supplies, and a
steam powered turbine driven pump (TDP). Normally, MDP A is aligned tn 8/Gs A
and B, and MDP B is aligned to 8/Gs C and D. The TDP is normally aligned to
8/Gs B and C.

The CA MDPs auto-start signal is initiated from any one of the following
conditions;

1) safety .njection

2) loss ol emergency bus power

3) low-low level in any 8/G

4) both main feedwater pumps tripped

8) start signal from the Anticipated Transients Without Scram (ATWS)

mitigation system actuation circuitry (AMSAC)

The CA TDP is automatically started ou Loss Of Emergency Bus Power and Low-Low
Level in any two 8/Gs.

The preferred sources of water for the CA System are the CA Condensate Siorage
Tank, the upper surge tank, and the condenser hot well. The Nuclear Service
Water [EI18:BI] {RN) System is the assured source of water for the CA System.

A CP line rupture is of particular concern in that the unit not only luses
feedwater flow to the $/Gs, but also results in reduced CA f.ow to the
remaining intact 8/Gs since the Ch System would deliver more flow to the
faulted loop because of lower backpressure. CA flow to the fav .ed loop may
be partially ir ffective in removing core heat because the water could escape
through the break without being converted to steam. The CA System design
automatically .5 the flow to the faulted loop to ensure that sufficient
flow ig deliver.. to at least two intact 5/Gs. The CA System shall provide a
minimum flow of 490 GPM to two intact 5/Gs following a feedwater line break,
For certain combinations of a faulted 8/G and one inoperable CA motor
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isolate the faulted 8/G, as directed by existing emergency procedures, was not
affected and would have occurred within 1> minutes., This analysis
demonstrated acceptable results under these conditions.

The IAE Specialists involved in the corrective maintenance and the responsible
Component Engineer were unablie to conclusively determine if the AOP was
improperly adjusted upon set-up in 1990, (Possible lnappropriate Action) or if
the AOP subsequently malfunctioned (Possible Eguipment Malfunction).

When the AQOP was initially set-up on March 7, 1990, a retest of the au*omatic
close function was not performed for the (FOC) and the Runout Protection (RP)
circuit for 1CA46R. This retest was not required because the FOC and RP
circuits were not affected by the valve, actuator, and AOP replacements.
Implementation Procedure TN/1/A/1186/00/06A for NSM CUN-11186, Rev. 0, Work
Unit 06 Replacement of Valve 1CA46B, specified all of the test/retest
requirements, of which all were successfully completed to verify proper valve
operation,

The IAE Specialist that signed step 10.5.6 of IF/0/A/3820/09 during the
initial set-up to adjust the AOP switches and verify proper operation did not
remember the particular work, but stated that the proper operation was
verified per the procedure.

Between March 7, 1990, and the incident discovery on March 14, 1992, there
were no documented maintenance activities performed on 1CA46B that could have
affected the status of the ACP contacts 30 and 31.

CE performs an Annual Review of Rotork Actuator Work Requests Lo summarize the
mode of failure identified during corrective maintenance activities on safety
related valves. The 1990 review indicates the irregular occurrence of 3 AQOF
cguipment failures discovered during corrective maintenance activities. 1In
1991, zeroc ACP's required corrective maintenance.

When corrective maintenance was performed per WR 92017111 01, the AOP switch
was adjusted to close the contacts (30 & 31) for proper operation, and the
proper operation of the AOP and the valve was verified per performance tust
TT/1/A/9200/65., The exact cause of the malfunction was not determined during
corrective maintenance.

The IAE Specialists that performed the corrective maintenance did not conduct
a root cause failure analysis prior to corrective maintenance initiation in an
attempt to determine the cause of the AOP malfunction. Therefore, evidence to
determine the root cause failure was lost during the corrective maintenance.

IAE Management is the process of providing Root Cauge Failure Analysic
Training to IAE personnel performing corrective maintenance. This Root Cause
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e WR 32017172 0] was written to check the set-up of 20A58A.
8. WR's 92017157 01 and 92017172 01 were completed.

e A review of IP/O/A/3820/09 was perfc ms¢ to ensure that the
procedure wag adeguate

PLANNED
1, Implement procedure enhancements to IP/O/A/3820/09 to ensure
proper AOP set-up/operation.
P Establish inteqrated tests to verifv proper operation of the
Unit 1/2 CA System FOC valves.
3. Complete a review of safety systems that impact the Chapter 15

analyses to assure that all appropriate system functions are
included in a periodic test program.

SAFETY ANALYSIS

The flow optimization circuit automatically isclates a faulted 3/C from the
operating MDP and the TDP in an event where the opposite MDP is not
functioning. This circuit ensures that a minimum required CA flow is
delivered to two intact 5/Cs from the operable MDP and the TDP. The FEAR
Chapter 15 Feedwater line break accident analysis takes credit for heat
removal by the two intact $/Cs only. Under this analysis, 490 GPM must be
delivered to two intact S8/Gs within 60 seconds. No credit is taken for CA
fiow to the faulted 8/G,

Under the re-analysis (performed using NRC approved methodology), 190 GPM lis
required within 60 seconds and is adequate for heat removal for as long as 15
mindtes. In this case, operator action is assumed per emergency procedure
guidance to isclate the faulted 8/C from the operating MDF., With the opeiator
taking action within 15 minutes to isolate the faulted §/G, CA would provide
839 GPM to two intact $§/Gs. Tris analysis demonstrated acceptable results.

In actuality, a feedwater line break event would result in decreased §5/G water
level due to blowdown through the break. With the CA System actuated, CA flow
to the faulted 8/G would remove heat in amounts that result in an overcooling
event. The amount of heat thus removed in & feedwater line break is less than
the amount that is removed during the most significant overcooling event which
is a steam line break (the limiting overcooling event). With the CA System
feeding the faulted 5/G, the feedwater line break is an overcooling event.
However, once this flow is terminated, the undercooling phase of the transient
begins.

NRC Farm 3668 (6.9



.
|

sl A e e e e e e e e e e e L L B e e i -1
* e s ———
b ﬂmlﬁm U LUCLEAR REGULATOR Y COMNIBEION AWROVED Gl MO JI80D108
Expings Qw2
WRDE BORESPONSE TE COMPLY WTH TS
. L LICENSEE EVENT REPORT (LER) I ORA A 1I0n COLLEET O .3.;;,’“1 ”"i°' "?"'.'é'{'c‘m“f
HTS REGANDING BURDEN ESTIMATE 10 TH $
TEXT CONTINUATION AND HEFORTS MANAGEMENT BRANDN (8300 U $ NUCLEAR

AEGUL " TORY COMMISEION WASHINGTON DC J046H. ANG TO
IME VAPERWNRK REDUCTION FROIECTY (NE0O0V04) GFFIOE
OF MANASTMENT AND BULGCEY WARNINGTON T 20663

E; L m"{ whsatiieg LER NUMBER (6) raut -y
ST I G B TS
CATAWBA NUCLEAR STAT1ON, UNIT 1 0 |8 10 [0 o4ty of9g2 o oal o008 lod o8

- _ 5 Somm—
TEXT IF anirm 30808 & MQuewd yok o atons NRC Focn S84 s 110

ig & gteam line break {the limiting overcooling event), With the CA System
feeding the faulted S5/G, the feedwater line break is an overcooling event.
However, once this flow is terminated, the undercooling phase of the transient
begins .

Thus, the significance of the loss of automatic close function discovered on
1CA46B is very low. The re-analysis ultimately concluded that the
consequences of a feedwater line break without automatic flow optimization or
runout proter ‘an response were acceptable and congsistent with the current
design basis analysis. The CA pumps would have received the appropriate
signals to start and perform their intended safety function. Adequate decay
heat removal would have been maintained under the postulated scenaric. The
health and safety of the public were not affected by this event,
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