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May 16, 1991

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Catawba Nuc1 car Station
Docket No. 50-414
LER 414/91-06

Gentlemen:

Attached is Licensco Event Report 414/91-06, concerning
HI-HI STEAM GENERATOR LEVEL (P-14) RESULTING IN A TURBINE
TRIP AND AUXILI ARY FEEDWATER START DUE 'IO INAPPROPRIATE
ACTION.

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

Very truly yours,

"
|

'

I J . W. H- npton
Station Manager

ken:LER-NRC.JWH

xc: Mr. S. D. Ebneter M & M Nuclear Insurers

|
Regional Administrator, Region 11 1221 Avenues of the Americas
U. S. Nuclear Regulator Commission New York, NY 10020

|

! 101 Marietta Street, NW, Suite 2900
Atlanta, GA 30323,

|

R. E. Martin INPO Records Center
U. S. Nuclear Regulatory Commission Suite 1500

1 Office of Nuclear Reactor Regulation 1100 C2rcle 75 Parkway
' Washington, D. C. 20555 Atlant a, CA 30339

Mr. W. T. Orders
NRC Pesident Inspector;

' Catawba Nuclear Station

( 9105280194 910516
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On April 16, 1931, at approxinately 1452 hoarn, with Unit :' in Mode 1, Power
Operation, at approxincitely 250 heactor Power, a lli lli Stec Generator (S/G)
(P-14) ;ignal war received due to '2C' Main Feedwater Cont rol valve, 2CF46,
not mdalating to meet S/G 'C' demand. The P-14 utgnal tr1pred the Main
Turbine and the Train 'B' Main Feedwat er - ( CF ) pun'p , resulting in an Auxiliary

Feedwater (CA) autostart. The appropriate CF and CA valvec started to c1000,
but reopened an designed when the P-14 signal cleared. The Operator at the
Controls (OATC) manually initiated a f eedwater isolation and insert ed rodu
until power decreased below Power Range indication. An invectigation of the
event revealed that the Main Feedwat er by-pass Check Valvos (2CF-166, 167,
168, 163) failed to coat properly. Thic allowed some of the CA ilow to enter
the S/Gu through the lower feedwater nouleu. This i nc id< t in 1ttributed to
an Inappropriate Action by the Instrument and Electrical (LAE) technician.
Corrective actions include procedure revisions.
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The Main Feedwater [EIISISJ) (CF) System supplies feedwater to the four Steam
Generators |E11S:HX] (S/Gs) at the temperature, pressure, and flow required to
maintain proper S/G water levels connensurate with Reactor power output and
Turbine [ Ells TRB) steam requirements. The CF System contains two 50%
capacity variable speed Turbine Driven CF pumps |EIIS:p) (CFpTs). Each of the
four CF lines contains a Fecowater Control valve [EIIS:V) (CF-28, 37, 46, 55),
a CF Bypass Control valve (CF-30, 39, 48, 57), twa CF Check valvos, and a
Feedwater Isolation valve (CF-33, 42, 51, 60). The CF Isolation valvos
function to terminate CF flow in either direction following a CF Icolation
signal and also function to prevent or allow admission of feedwater to the
S/Gs CF nozzles during various modes of operation. The CF Control valves are
normally automatically controlled by the S/G Level Control system to maintain

-proper S/G levels.

The Auxiliary Feedwater [ Ells:BA) (CA) System assures suf ficient feedwater to
supply the S/Gs for decay heat removal in the event of loss of normal
feedwater. The CA System is designed to automatically start two motor
[ Ells:MO) driven CA pumps on the loss of both CF pumps, fully open the Flow
Control-Valves (2CA36, 40, 44, 48, 52, 56, 60, 64) to supply flow to the 3/Gs,
and isolate the steam Generator Blowdown (Ells:WI) (BB) System and the Nuclear
Sampling (EIIS:KN] (NM) Syatem valves associated with the four Steam
Generators.

( The CA System consists of two full capacity motor driven ppmps that are
|- capable of supplying feedwater to two steam generators. Initiating conditions

are any one or combination of the following: 2 of 4 low-low level alarms in
any 1 of 4 S/Gs, initiation of ATWS Mitigation and Actuation System Circuit.
(AMSAC), loss of all CF pumps, initiation of a safety injection (SS), or loss
of offsite power. In addition, a turbine driven pump is normally aligned to
supply feedwater to two S/Gs. The turbine driven pump will start
automatically and provide the minimum required flow agair.st a S/G pressure
corresponding to tho set pressure plus 3% accumuletion of the lowest set main
steam safety valve. This pump will start automatically on any one or both of
the following conditions: 2 of 4 low-low level alarms in any 2 of 4 S/Gs or
loss of offsite power.

-An interlock is provided to ensure that CF flow is isolated to a S/G when an
unacceptable Hi Hi S/G level setpoint is exceeded. The interlock (p-14
signal) provideo a feedwater isolation signal tripping the CF pumps and

_

-

| closing the CF Control Valves (2CF28, 37, 46, 55), CF Bypass Control Valves
(2CF30, 39, 48, 57), CF Containment Isolation Valves (2CF33, 42, 51, 60), CF
Containment [EIIS:NH] Isolation Bypass Valves (2CF87, 80, 89, 90), the CF
Tempering Flow Isolation Valves (2CA185, 186, 187, 188), and the CF Bypass to

'

CA Nozzle Valves (2CA149, 150, 151, 152). In addition, upon a Main Feedwater
. isolation, two motor driven CA pumps automatically start as described above
due to tripping of both CF pumps.
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The Feedwater luolation nignal in provided to initiate inolation of each S/G
to rapidly terminate feedwater flow and nteam blowdown inside Containment
followh.g a Main Steam [Elis:SB} (SM) System or Feedwater line break in
Containment, to prevent loan of S/G water inventory due to a pipe | Ells: PSP)
rupture out nido Containment, and to prevent overt illing t he S/Gu li for como
reunon the normal meann of cont rolling S/G level mal f unct ions. The CF Control
Valven, CF Cont rol Hypana Valves, and CF ! solation valven will all clone on a
Feedwater Inole,t.on. CF Icolation in actuated by any one of the fol'owing:

1) R. C or Trip coincident with Low Tavn,

2) P-14,

3) Sofety Injection, or
4' ,ual actuation

EVENT DESPRli 20N

On April jb, 1991, work request (WR) 482660PS wan wt itten to inventigate und
repair 2CF-40, S/G '2C' CF Control Valve, due to t he demand position
indicating low. On April 16, 1991, at approximately 1054 hours, with Unit 2
in Mode 1, pawer Operat ion, at 100% Reactor Power Level, the control Room
Operator (CRO) ntarted reducing Rx Power. At approximat ely 1452 hourn, with
Rx Power at about 25%, 2CF-46 S/G '2C' CF Control Valve, f ailc d t c modulate
closed an the S/G feodwater demand d~creaned, t hun enuning t he level in the
S/G to increase, lli Hi S/G level channelu 3 and 4 went into alarm, resulting
in T Juolution (P-14) nignal from S/G '2C'. CF purrp 2B and the Unit 2 Main
Turoine s.rlpped at 14:b1:01 hourn; S/G 'C' Hi 111 Level went out of alarm
approximately one secono later. Again at 14 53:02 hours, all fout Channela
( 1, 2, 3, 4) S/G 'C' Hi Hi Level went into alarm, r r.u l t i ng in a second P-14
nignal. All four channel;. of the S/G 'C' 111 Hi Level nignal subnequently
cleared.

At 14: hours the requi red cont ainment inolation valves cloceo on iho PB
and NM Syr.tems in renponne to the CA autontart signal. Containment isolation
valven (2CF-33, 42, 51, 60) went to 10% closed, CA motor driven pumpn 'A' and
'B' started, and CF tempering flow isolation valven (2CA-18S, 186, 107, 186)
closed. At. 14:54: 20 hourn, Bank 1 Condenner Steam Dump lEllS:SO) (SB) Syntem

j valves (2SB-9, 18, 27 ) opened; Bank 2 Condenser St eam Dump valves (2SB-6, 15,
24) did not open. Between 14:53 and 14:55 hourn, CF Containment Inolation
valves (2CF-33, 42, 51, 60) opened. At 14:b5:29 hourn, S/G 'A' power operated
relief valve 2SV-19 opened, then closed 18 nocondu later.

At approximately 14:55 hourc., the CRO onter:a AP/2/A/5500/02, Turbine
Generator Trip, and performed all required act ons At the name time the CRO
noticed less than normal indicated flow of 100 gm lons per minute to each S/G
( A, B, C, D). Flow elements on the CA System indicat ed approximately 100 gpm
flowing to each S/G. The Unit. Supervisor ihen referred to AP/?/A/5500/06,
Lonn of S/G Feodwater, and noticed that the CF isolation signal wan not
present,

u . s ,
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At 15:00:35 hours, after discussion between the Shift Supervisor and the Unit
Supervisor, the CR0 initiated a manual CF isolation and the OATC manually
inserted rods to reduce power. Indicated CA flow achieved expected values
after the manual CF isolation.- Operations notified the NRC of the SF
nctuation to comply with RP/0/B/5000/13, NRC Notification Requirements.

On April 17, 1991, IAE technicians replaced the CF control valve positioner.

pilot valve assembly and performed a functional verification using the
selector station; correct indications were obtained.

An investigation by Performance Engineers after the event, determined that
approximately 200 gpm of CA flow went to each S/G (A, B, C, D) through
unseated check valves (2CF166, 167, 168, 169) and the S/Gs lower feedwater
nozzles.

On April 19-21, 1991, Maintenance repaired valves 2CF166, 167, 168, 169 under
work request 004369MES (9102877901), 004370MES (9102878001), 004371MES
(9102878201), and 004372MES (9102878301).

On April 13, 1991, IAE replaced Steam Dump Load Rejection !?odulation PC Card
and retested the system. The test results indicate the new PC Card functioned
as designed.

|
CONCLUSION

;

|
The P-14 Engineered Safety Feature (ESF) actuation event is attributed to,

! Inappropriate Action by the IAE technician. When installing the clastomer
diaphragm with tight tolerances, the potential for damage increases. The IAE
procedure was revised to caution the technicians of the potential damage that
could occur during reassembly. MES will include steps in the SWRs to verify
the integrity of the pilot valve assembly after maintenance. From evaluation
of the valve assenbly after the incident, it has been determined that work was
performed with insufficient precision, The diaphragm in the pilot valve
assembly on valve 2CF-46 was apparently damaged during earlier maintenance
activities under W/R 010771 SWR (dated S/30/90).

During the event, the CRos did not understand why the feedwater icolation did
not actuate. This is attributed to the lack of training in that the P-14
sigral is non-latching and is designed to automatically reset if a reactor
tnp signtl is not present. P-14 is not truly a Reactor Protection function.
Its purpone is to prevent water induction in the steam pipes and turbino.
Production Support Division, Operations Training, changed lesson plans, OP-CN-
ECCS-ISE and OP-CN-CF-CF, to include additional information about the P-14
signal.

| When the turbine tripped, Condenser Steam Dump Bank '1' opened to provide a
flow path for the steam release. In addition, Bank '2' Condenser Steam Dumps
should have been modulating at approximately 401. open. The Bank '2' valves

. e . o. ;i .. a.. m- -
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did not open becaam a load rejection modulation PC card provided no output.
A f ailed load rejection modulation card was replaced with a new PC card. The
cyst em was tested and operat ed properly.

During the event, the Main Feedwater By-pass Check valvea. 2CF-166, 167, 16B,
169, failed to properly coat (PIR # 2-C91-01t0 was wr it ten) . Thin allowed CA
to flow in the reverse direction through the check volven into the CF lino and

tne 3/Gn lower f eedwater noulo. Evalunt ion concluded that throughout the
trannienr 'he required totel expected flow waa delivered to tho S/Gs.

On August 31, 1989, the NRC had issued an Information Notice 89-62. Thin
notice was int ended to alert utilition of the potential malfunctioning of
Borg-Warner prensure seal bonnet check valveu. The CF By-pass valvec (2CF-
106, 167, 160, 169) are Bora-b rner Prescure Seal Bonnet Check valven. On
September 27, 1989, Mechanical Maintenance revised procedure MP/0/A/7600/37,
Borg-Warner preucure Seal Swing Check Valve, to include a caution concerning
the removal and reinn allation of the dice. During routine acountic eminulonc
monitoring, audible tapping against the valve backstops on CF By-pass valves
(2CF166, 167) was identified. A later evaluation ident ified " tapping" on all
four check valves (2CF-166, 167, 108, 169). Mechanical Maintenance made
necesrary repairs under work requesta 002673MES, 002674tAES , 00?b76MPS, and
002675MES during the lact Unit 2 refueling outage.

,

On May 2, 1990, the Superintendent of Maintenance approved Stati~n Problem
Report (SPR'; CNPR-04892. The problem report resolution wan to replace
existing Borg-Watner check valves 2CF166, 167, 168, 169 with an Anchor Darling
tilting disc check valvo. Incpection of 2CF-166, 167, 168, 169 after thin
event revealed that their failure to rescat wan due to wear of the diac hinge
pin, and not due to improper alignment of the valve internals ac deacribed in
the NRC Notico.

An additional concern with the .eaking check valves is t hat they are an

f essential boundary to prevent water loss if an Safe Shutdown Facilit y (SSF)
Security event were to occur, since no credit can De taken for piping outside
the vital areas. After this event, operations issued Technical Mamorandum 21-
11 indicating steps to be taken to ensure a flow path to the S/Gs on an SSF
Security event. Security aeveloped and implemented compencatory measures
The compensatory measures are being forwarded to the Office of Nuclear Reactor
Regulation (NRR) section in a letter dated May 16, 1991.

A search of the Operating Experience Program chowed that no events have
occurred over the past two years as a result of a CF control valve positioner
diaphragm failure. This is therefore not concidered to be recurring.

1
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CORHFCTIVE ACTION

SUBSEQUENT

1) CRos ref erred to AP/2/A/bbOO/02, Turbine Generator Trip procedure,
for guidance and pertorrned the required actions.

2) Unit Superviner vnf ^rred to AP/2/A/5500/06, loss of S/G Feedwater,
after manuall*/ initiating CF feodwater icolation CA flow ac'11eved
expected valuca and the procedure was exited.

3) OATC drove rods to reduce rear. tor power.

4) Operations notifled the NRC of the CF inalation (ESF) actuntion to
co:rply with RP/0/0/5000/13, 11RC Notification Requirements.

5) 1 AE replaced the damaged diaphragm in valve poc Ltioner pilot valve
accorrbly for 2CF-46 under work requent 482660PS (9102836101).

6) IAE revised IP/0/B/3820/30 to include steps to preclude damage to
the diaphragm when inctalling the pilot valve ausently.

7) P-oduction Support Division, Operations Training, changed training
leccon planc, OP-CN-ECCS-ISE and OP-CN-CF-CF, to include
information about CF icolation .alves that will reopen if not
fully closed on a momentary P-14 signcl if a reactor trip is not
present.

B) Mechanical Maintonatico repaired valves (2CFlb6, 167, 168, 169) to
reduce back leakage. |004369MES (9102877901), 004370MES
(9102878001), 004371MES (9102878201), 004372MES #9102878301))

9) Operations will trend, on S/G CF control valves, the demand
position indication against actual valve positiory. This
information will be provided to MES for evaluation to anticipate
possible equipment failure.

PLANNED

1) Station Problem Report # CNPR-04892 was activated. The proposed
resolution in to replace Borg Warner check valves 2CF166, 167,
168, 169 with an Anchor Darling tilting disc check valve.

2) MES will include steps in SWRs to test the pilot valve acnembly on
all control valves after routine maintenance.

|
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SAFETY ANALYSIS

The response to the S/G 2C 111 Hi level was as designed, with the enception of
CF By-pass Check valves not sealing properly and Bank '2' of the Condenser
Steam Dumps not opening.

The failure of the CF By-pass Check valves ar.d subsequent S/Gs temperature
drop of 200uF in 2 minutes had no impact. This event is enveloped by the
normal condition transient of Large Step Load Decrease with Eteam Dump.
However, the worst case scenario would be where the thermal stress resulted in
brittle fracture of the CF noz:Ile. This would rerult in an unisolable break
in the secondary side of the S/G. This type accident is bounded by FSAR
15.2.8. The potential NC System cooldown (by excessive energy discharge
through the break) is bounded by FSAR 15.1.5. The potential NC System heatup
(because of the loss of feedwater and thus heat removal capability) is bounded
by FSAR 15.2.8. Thus, this event is bounced by the accident x,ilysis in the
FSAR.

The S/G safety relief and power-operated relief valves provide the necessary
flow path to remove excessive energy (steam). Due to the additional relief
protection, the failure of Bank '2' Condenser Steam Dumps to operate had no
effect.

The health and safety of the public were unaffects1 by this event duo to the
appropriate response by the ESF actuation system ai designed.
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