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On April 29,1986, at 1340 hours, personnel determined that the Auxiliary Feedwater
(CA) Pump Turbine could not produce the required discharge flow. The investigation
found a valve associated with the turbine had the pressure reduction cage assembly
fouled with debris, preventing passage of required flow.

On May 21,1986, at 1850 hours, it was determined that the Motor Driven CA Pump 2B
could not produce the required discharge flow. The investigation found two valves
associated with the pump had their pressure reduction cage assemblies also fouled
with debris.

While investigating the flow problems, the system pre-operational test results were
reviewed and it was determined that the flow from these pumps was degraded during
that test in October, 1985, and has likely been degraded since that time. Unit 2
has moved through all modes of operation during the period of degraded CA flow.

This incident is assigned Cause Code B, Design, Manufacturing, Construction /
Installation Deficiency. The CA control valves' pressure reduction cage assemblies
are sized such that the cages could foul due to the inability to pass piping
corrosion products or small materials remaining in the system after flush 1activities which are larger than the cage opening,

X[ejv/This incident is reportable pursuant to 10 CFR 50.73, Section (a)(2)(1)(B).
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BACKGROUND

There are two separate systems which can supply feedwater to the Steam Generators.
The Main Feedwater (CF) System (EIIS:SJ) is the normal supply and is in service for
most modes of plant operation. The Main Feedwater System consists of two feedwater
pumps which take suction from the discharge of three Condensate Booster Pumps and
two C Feedwater Heater Drain Tank Pumps. The Auxiliary Feedwater (CA) System
(EIIS:BA) acts as a backup supply of feedwater to the steam generators if the Main
Feedwater Pumps become unavailable. There are two Motor Driven Auxiliary Feedwater
Pumps and one turbine driven pump. These take their suction from either the
Auxiliary Feedwater Condensate Storage Tank, the Upper Surge Tank for the Main
Condensate System, or the Condenser Hotwell, with the Nuclear Service Water (RN)
System (EIIS:BI) as the assured source of suction. The two Motor Driven Auxiliary
Feedwater Pumps will start automatically upon the loss of both Main Feedwater
Pumps.

.

The following valves are Fisher, Cavitrol-type, control valves which utilize a
pressure reduction cage assembly to provide pressure drop across the valve:

2CA-36, CAPT Flow to S/G 2D
2CA-40, CA Pump 2B Flow to S/G 2D
2CA-44, CA Pump 2B Flow to S/G 2C
2CA-48, CAPT Flow to S/G 2C -

2CA-52, CAPT Flow to S/G 2B
2CA-56, CA Pump 2A Flow to S/G 2B
2CA-60, CA Pump 2A Flow to S/G 2A
2CA-64, CAPT Flow to S/G 2A
2CA-180, CA Pump 2B Flow to Upper Surge Tank Dome Throttle
2CA-181, CAPT Discharge to Upper Surge Tank Dome Throttle
2CA-179, CA Pump 2A Discharge to UST Dome Throttle

The openings in these valves pressure reduction cage assemblies are 0.049 inches.
RN is strained at the RN Pump Structure to 0.031 inches.

The Condenser Circulating Water (RC) System (EIIS:SG) may contain materials up to
0.125 inches in diameter since the Low Pressure Service Water (RL) System (EIIS:KG)
is strained to that size. The RC supply to the CA System was added with the
Standby Shutdown Facility Design in approximately 1979.

I
i

The RN System provides the assured suction source for the CA System, by automatic
swapover logic. Should RN head pressure not be detected on the CA suction header,
CA suction will automatically realign to the RC System. However, this swapover
will not occur as long as RN head pressure is detected.

Procedure PT/2/A/4250/06B, CA Flow Verification, is required to be performed prior
to entry into Mode 2 if the unit has been in Cold Shutdown for greater than 30
days.

I

4ZC ,oIM 346A
_ _ _gVWL _.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ - - - - _ _ - - - - - - -

- - - -- - -



.

.

U.S. NUCLEAR 3.EwuLATO;Y COMMISSION
NRC T.rm 3e4A
"'' LICENTEE EVENT REPORT (LER) TEXT CONTINUATION APraoveo oMe eo 3 iso-oio4

EXPtRES 8'3185

FACILITY NAME III DOCKET NUMBER (2) LER NUMGER 46) PAGE(3)

[,[ha k (t$s g |5'vEam

0l0 0|3 OF 0| 6Catawba Nuclear Station. Unit 2 o |5 [o | 0 | 0 |4 | I l 4.816 -- 0|1| 7 --

TEXT in more space e o.eswed, use adenorw NRC Form 366A so (1h

.

DESCRIPTION OF INCIDENT

At 0305 hours, on April 23, 1986, the unit initially entered Mode 3. On April 29,

1986, an unacceptable flow rate to the Upper Surge Tank (UST) was obtained from the
Auxiliary Feedwater Pump Turbine (CAPT) during a Performance Surveillance Test.
Personnel issued a work request to investigate / repair valve 2CA-20. This valve was
found to be fouled with pieces of Iron Magnetite and sand. Also, the valve's
cascade piston would not respond due to rust.

Prior to completion of the repair to the valve, personnel attempted to verify
proper CAPT flow to steam generator (S/G) 2B. Flow was unacceptable (less than 260
gpm) at normal S/G pressure. A work request was then initiated to
investigate / repair valve 2CA-181. The cage assembly of 2CA-181 was found to be
fouled with Iron Magnetite and sand. Repairs of 2CA-20 and 2CA-181 were completed
on May 2, 1986, and CAPT flow to the UST was verified to be acceptable.

On May 15, 1985, Motor Driven CA Pump 2B failed to provide acceptable flow to the
UST during an Operations Surveillance Test. A work request was issued to
investigate / repair valve 2CA-180. Personnel then attempted to verify proper Motor
Driven CA Pump 2B flow to S/Gs 2C and 2D. The flow rate obtained was unacceptable
at normal S/G pressure. The cage assembly of 2CA-180 was found to be fouled with
Iron Magnetite and sand. Repair to 2CA-180 was completed May 16, 1986, and Motor
Driven CA Pump 2B flow to the UST was verified to be acceptable.

On May 21,1986, at 1415 hours, Feedwater Isolation occurred due to a high-high S/G
1evel. During the transient, personnel had difficulty maintaining CA flowe.
Following the transient, 3 post-trip CA flow graphs from Reactor Trips on May 17,
18, and 19, 1986, and the Auxiliary Feedwater Pre-operational Test results were
reviewed. CA flow was found to be degraded to S/Gs 2C and 2D during the post-trip
transients and the pre-operational test. Personnel then attempted to verify CA
Train B flow to the S/Gs with flow control valves full open. The flow to S/G 2C
was found to be 185 gpm, and flow to S/G 2D was found to be 210 gpm. Acceptable
flow to each S/G was greater than/ equal to 240 gpm. Personnel then issued work
requests to investigate / repair 2CA-40 and 2CA-44. Repairs to both of these valves
were completed on May 23, 1986, and Motor Driven CA Pump 2B flow to the S/Gs was
verified to be acceptable (greater than 300 gpm to each S/G).

CONCLUSION

This incident is assigned Cause Code B, Design, Manufacturing, Construction /
Installation Deficiency. The CA control valves' cage assemblies were not sized to
assure that fouling of the cages would not occur. Although these materials have
not been chemically analyzed, the material found appears to be Iron Magnetite,
sand, and small diameter dirt or rock. The RN System is strained to 0.031 inches
and the RL System is strained to 0.125 inches at the intakes.

The sand should pass through the cage assembly. However, larger diameter Iron
Magnetite has been found to be the major ccatributor to the fouling. The
differential pressure across the strainer cage is expected to force the Iron
Magnetite through the cage so that fouling does not occur. This breakdown of the
Iron Magnetite apparently has not consistently occurred.

NIC F01M 344a
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The CA Flush Procedure was reviewed. The methods used were consistent with
accepted practice. All of the Fisher Control Valves utilizing cage assemblies were
removed from the system for flush and later reinstalled. Approximately 25 feet of
4 o'r 6 inch piping was not flushed, due to the inability to push flow through the
CAPT. This section was also not flushed on Catawba Unit 1, or McGuire Units 1 and
2. McGuire CA Control Valves utilize cage assemblies which vary from 0.05 inches
at the lowest flow position to 0.125 inches at the full flow position. McGuire has
experienced no fouling problems with this size cage assembly.

The pre-operational test of Unit 1 CA System did not verify flow into the S/Gs.
fhe Unit 2 CA System pre-operational test verified that CA flow was being supplied
to the S/Gs. However, the specific values of CA flow were not included in the
acceptance criteria for the test. The CA System Flow Verification Surveillance
Test has previously been performed in Mode 4 (Hot Shutdown), with S/G pressure not
at normal pressure (greater than 1000 psig). Performing these surveillances at
normal S/G pressure would have indicated valve fouling problems earlier in the ,

process. 3 Reactor trips occurred prior to discovery of the CA valve fouling
problems. The degraded CA flow to S/Gs 2C and 2D was not recognized during the
post-trip reviews of Reactor Trips on May 17,18, and 19,1986. Currently,
specific CA flow is not required to be reviewed during the post-trip review. Also,
a standard group of transient monitor plots was specified to be generated for the
post-trip review. CA flow to S/Gs C and D was not included in this group.
Personnel plan to review the post-trip format to include expected CA flow values,
as well as other improvements.

On May 22, '986, the CAPT failed to provide adequate flow to S/G 2B. Personnel
adjusted the position of the CAPT throttle control valves to provide additional
flow to the S/Gs. It is believed that this is indicative of further valve fouling.

During the Unit Blackout Test on May 27, 1986, CA flows to S/G's 2C and 2D were
observed to be degraded (less than 300 gpm). On May 28, 1986, at 2232 hours, the
unit entered Mode 4. On June 9, 1986, S/G 2D was drained to approximately 65% wide
range. Motor Driven CA Pump 2B wss placed in service and control valve fouling was
verified. 2CA-40 was cleaned and reassembled on June 10, 1986. Also on that day, -

S/G 2C vas drained to approximately 20% wide range. Motor Driven CA Pump 2B was
placed in service and control valve fouling was verified. On June 11, 1986, 2CA-44
was cleaned and reassembled.

On June 11, 1986, at 2015 hours, a Unit 1 Reactor Trip occurred. During the '

transient, CA flow was observed to bo slightly decreased from previous values,
although still remaining acceptable. Personnel plan to monitor transient responses
on both units for indications of CA flow degradation.

Personnel may utilize Motor Driven CA Pumps to provide normal feedwater during unit
startup. This could potentially contribute to CA control valve fouling after the
system is flow tested prior to entry into Mode 2.

Flow degradation due to control valve fouling has not occurred previously on Units
1 or 2.

NC FON 366A
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CORRECTIVE ACTION

(1) Cage assemblies were cleaned or replaced for valves 2CA-181, 2CA-180, 2CA-40,
and 2CA-44.

(2) S/G's 2C and 2D vere drained and CA Pump 2B flow was observed. 2CA-40 and
2CA-44 were cleaned again.

(3) CAPT flow control valves have been throttled open so that flow remains
acceptable.

(4) Procedures PT/1 & 2/A/4250/06B were revised so that CA flow will be verified
at S/G pressure greater than 1000 psig, and results will be provided to the
Unit Coordinator.

(5) The latest Unit 1 Reactor Trip Transient was reviewed and possible CA flow ~

control valve fouling was identified.

(6) 2CA-20 was cleaned and returned to service.

(7) The frequency of PT/2/A/4250/06B has been increased so that proper CA Flow
will be verified prior to each entry into Mode 2. After the fouling problems
are corrected, the surveillance interval will be as required by Technical
Specification 4.7.1.2.2.

(8) The need to utilize main feedwater in non-emergency situations rather than the
Auxiliary Feedwater System has been emphasized to the operators.

(9) CA Control Valve cage assemblies will be changed to variable size openings of
0.05 inches at minimum flow to 0.125 inches at full flow.

1
SAFETY ANALYSIS |

The Auxilicry Feedwater System is required to be operable in Modes 3, Hot Standby,
2, Startup, and 1, Power Operation. Unit 2 initially entered Mode 3 on April 23,
1986, during power escalation testing. Motor Driven CA Pump 2A was operable while
the unit was in Modes 3, 2, or 1, except for 8.5 hours on May 9 and 10, 1986. At
that time, CA Pump 2A was inoperable due to a failure of Diesel Generator (D/G) 2A,
The pump would have operated with available off-site power. Motor Driven CA Pump
2A has consistently provided greater than 260 gpm at normal S/G pressure to S/G 2A
and S/G 2B during all surveillance testing and unit transients to the present date.

The worst single failure that would affect CA System coincident with control valve
fouling would be a failure of D/G 2A. In that event, Motor Driven CA Pump 2A would
not respond if required. Auxiliary Feedwater flow would be provided by Motor
Driven CA Pump 2B and the CAPT and flow from both would be degraded.

During the post-trip responses of May 17, 18, and 19, 1986, the minimum flow
provided by Motor Driven CA Pump 2B was approximately 170 gpm to S/G 2C and 150 gpm
to S/G 2D. The CAPT did not start during these Reactor trips. The minimum flow |
provided by the CAPT during the Unit Blackout Test on May 27, 1986, was 317 gpm to
S/G 2B, and S/G 2C.

NIC,OIM3444
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On an autostart of the CA System with D/G 2A inoperable and CA control valves
fouled to the extent previously observed, CA flow of 954 gpm would be provided to
S/Gs 2B, 2C, and 2D. The CAPT could be manually realigned to equalize flows to
feed S/Gs 2C and 2D. Based on previously obtained flowrates, S/Gs 2C and 2D would
receive 954 gpm from Motor Driven CA Pump 2B and the CAPT. Therefore, sufficient
auxiliary feedwster flow would have been available for cooldown from extended full
power operation..

*.,

The health and safety of the public were not affected by this incident.
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June 20, 1986
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Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Catawba Nuclear Station, Unit 2-

Docket No. 50-414

Centlemen:

Pursuant to 10 CFR 50.73 Section (a) (1) and (d), attached is Licensee Event
Report 414/86-17 concerning degraded Auxiliary Feedwater flow caused by blockage in
the flow control valves due to a design deficiency. This event was considered to
be of no significance with respect to the health and safety of the public.

Very truly yours,

4/B11d
'

$<.-Hal B. Tucker.

RWO: sib

Attachment

xc: Dr. J. Nelson Grace, Regional Administrator
U. S. Nuclear Regulatory Commission
Region II

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323 I

American Nuclear Insurers
c/o Dottie Sherman, ANI Library
The Exchange, Suite 245'

270 Farmington Avenue |

! Farmington, CT 06032 |

i

i! M&M Nuclear Consultants '

1221 Avenue of the Americas
New York, New York 10020

INPO Records Center
j Suite 1500

1100 Circle 75 Parkway
Atlanta, Georgia 30339

'

NRC Resident Inspector
Catawba Nuclear Station p
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