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Subject.: McGuire Nuclear Statiott Unit 1
Docket No. 50-M9
Licenseo Estnt Report 369/90-22, Revision 01

Gontlement

Pursuant to 10 CFR 50.73 Sections (a) (1) and (d), attached is
Licensee Event Report 369/90-22, Revision 01, concerning the.
inoperability of both trains of the Residual Heat Removal System
during quarterly valvo stroke time testing. This report is being
submittod in accordance with 10 CFR 50.73 (a) (2) (1) and (vil). This
event is considered to De of no significance wit.h respect to the ,

health and safety of the public.

Very truly yours,

M/UL ;
T.C. McMeekin
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Administrator, Regicn II Suito 1500
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Atlanta, GA_ 30323
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On July 11,1990, Porformanco (PRF) personnel prepared a reissue of proceduro
PT/2/A/4206/02B, safety Injection (til) Train B Valvo Stroko Timing Quartorly. On July

16, 1990. PRF Engineer A performod the normal review of the proceduro reissue. During

the course of the review, PRF Engineer A, in conjunction with operatione personnel

discovered that cycling valvos 1 and 2NI-13611, Residual lloat Removal (ND) Heat
Exchanger la and 2B To NI Pump 1B and 2D, whilo at power could dogrado HD system
operation in the event of a Large Break Loss of Coolant Accident (LBLOCA). Degradation

could occur when the valves were cycled to the open position. Theoe valvoa have been
routinoly stroke timo touted in Hodon 1 (Power operation), 2 (Startup), 3 (llet

Shutdown), and 4 (llot Standby) pinco plant otartup for each unit, respectively.

Subcoquently, it was determined that the same attuation wao aloo truo for valves 1 and
2NS-38, ND Pump B To Containment Spray (NS) Nozr. lop Containment Inolation, and 1 and
2NS-43, ND Pump A tc NS Nozzles Containment Isolation, during performance of proceduros
PT/1 and 2/A/4208/02A and D, NS Trains A and B Valvo Stroke Timing Quarterlion. This

incident is apoigned a cause of Improper Scheduling of the valvo stroko timing for

these valves. Both units we.o in Hodo 1 at 100 porcent power at the time of th3 event

discovery. Appropriate actedulo changen have boon implemented to ensure that the

valves will be atroko time touted only when the units are shutdown.
_

,,y---. - - , , . . -- r -3 ,r s . - ,



m._._,.___-_.--____._mmm_
,

I

'
.

U s NUCLlan D,0V4410MY COMMt9 MON iThe f oem 36,6 *
'"" LICENSEE EVENT REPORT (LER) TEXT CONTINUATION ***aoven ous no w.m

exeme:- ermes ;'

s avoi, . . m t w n avuoin m u n NuMain im eau a i

Ml'.'' UY,U'**a

0| 2 |2 0|1 |2 or 1 J1McGuire Nuclear Statfon, Unit 1 o |r, | 0 | 0 j o | 3 | 6| 9 9|0 _
,

nuw- ~. < .e , ac,, w , ion

?

*

EVALUATION:

Baekground

The primary function of the Residual liest Removal System (ND) [E1IStBP) is to
remove heat energy from the Reactor [E11S:RCT] Core and the Reactor Coolant
System (NC) (Ells: AB] during plant cooldown and refueling operations. The
system is also utilized as a part of the Emergency Core Cooling System ,

(ECCS). It has a secondary function of transferring refueling water between i

the storage tank |EIIS:TK) and the refueling cavity at the beginning and end ,

of refueling operations.
,

The system has two parallel flow paths sharing a common inlet from the
Containment Sump, the Refueling Water Storage Tank, or Reactor Coolant Loop C ,

[EIIS psp]. The return lines connect to the cold leg of each reactor coolant
loop. Each flow path contains an ND pump [EIIS:p), a heat exchanger (l[X)
[EIIS:HX), associated piping, valves [EIIStV), and instrumentation required
for operational control. During normal operation, the system is not in
service but is aligned in readiness for operation as a part of the ECCS.
Reference drawing page 6 of 6.

Technical Specifications (TS) 3.5.2 and 3.5.3 specify the requirements-for
the operation of the ND Pumps with respect to their ECCS function. Both i

pumps are required to_be operable in Modes 1, 2, and 3. During operation in
Modes 1, 2, and 3, when one train of ECCS becomes inoperable, the inoperable
train must be returned to operable status within 72 hours, or the unit must
be shutdown to Mode 4. If both trains of ECCS are inoperable. TS 3.0.3
applies, and the unit must be shut down to Hode 5 (Cold Shutdown) unless at_

least one train is made operable within an hour. TS 3.0.3 states that. when a
Limiting Condition of Operation and its associated action statements are not
met within one hour, act. ion must be initiated to place the affected unit in a
mode in which the specification does not apply.

|
Description of Event

.

On July 11, 1990, performance (PRF) personnel prepared a reissue of procedure
PT/2/A/4206/02B, Safety' Injection System (NI) [EIIStBQ) Train B Valve Strcke
Timing Quarterly. The reissue was done to incorporate timing requirements as
specified by Ceneric Letter 89-04.

On July 16, 1990, PRF Engineer A began performing the normal review of the
reissued procedure. During the course of the review, PRF Engineer A
discovered the procedure required valve 2NI-136B, ND llX 2B To NI pump 2B, be
cycled to the open position, lie then consulted with Operations personnel
about possibic consequences of cycling this valve. Upon investigation, it

was determined that cycling this valve to the open position while at power
could degrade ND system injection flow in the event of a Large Dreak Loss Of ,

Coolant. Accident (LhLOCA), This was also true for Unit 1~ procedure
'

PT'1/A/4206/02B, NI Train B Valve Stroke Timing Quarterly, and the
corresponding Unit 1 valve.

w... m om um ,
. o m..
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PRF Engineer A determined that these valves have routinely been stroke time
tested during Modes 1, 2, 3 and 4 since plant startup for each unit
respectively. lie then initiated Problem Investigation Earport (PIR)1

;

0-H90-0180 to resolve the problem. lie also infilated appropriate procedure I

changes to ensure that these valves would only be stroke time tested during
cold shutdown conditions.

.

In addition, on July 16, 1990, Design Engineering (DE) personnel began an
evaluation to determine past operability of the ND system. During the course ' t

of their evaluation, DE personnel discovered that the same situation was also
true for valves 1 and 2NS-38B, ND Pump B Discharge to NS Nozzles Containment
Isolation, and valves 1 and 2NS-43A, ND Pump A Discharge To NS Nozzles '

Containment Isolation. They informed PRF Engineer A of this finding and he
initiated appropriate changes to procedures PT/1 and 2/A/4208/02A and B.

|This will ensure that these valves will only be stroke time tested during
cold shutdown conditions.

Conclusion

This event is assigned a root cause of Improper Scheduling by PRF personnel
of the valve stroke timing for valves 1 and 2N1-136B, 1 and 2NS-38B, and 1 ,

and 2NS-43A. These valves have routinely been stroke time tested in Modes 1,
2, 3, and 4 since plant startup for each unit, respectively.

It has been determined that the potential exists for the ND injection flow to
be degraded if a LBLOCA occurred while these valves are open during testing.
Since the valves have been tested quarterly per the Inservice Valve Testing
(IW.) Program, the ND system was technically inoperable when past testing was
executed during Modes 1, 2, 3, and-4.

;

PRF personnel involved in developing the procedures in question had not. i

previously considered that cycling these valves at power could=possibly
degrade ND system operation oaring a LBLOCA. Therefore, the valves were
scheduled for quarterly testing as required in accordance with IW program
guidelines. As soon as PRF personnel became aware of the problem,
appropriate actions were implemented to ensure that these valves would be
scheduled for testing only when the units are in cold shutdown.

A review of the Operating Experience Program data base for the past
twenty-four months prior to this event revealed no events involving TS
violations because-of Improper Scheduling and specifically there were no :
events involving valve stroke time testing. Therefore,.this event is not
considered to be recurring.

This event is not Nuclear plant Heliability Data System (NPRDS) reportable.

There were no personnel injuries, radiation overexposures..or uncontrolled
- releases of radioactive material as a result of this event,

ne roaw u.a .v.s . m, im.uoe .m"
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CORIGCTIVE ACTIONS: !

!

Inunedia te : None
.

!

Subsequant: 1) pRF personnel made changes to remove valves 1 and i

2NI-136B from procedures PT/1 and 2/A/4206/02B, N1 Train
D Valve Stroke Timing Quarterly, and add them to
procedures PT/1 and 2/A/4206/03D, NI Train D Valve Stroke
Timing Shutdown, respectively.

1

2) DE persannel performed an evaluation to determine past ;

operabt 'y of the ND system, and discovered that valves '

.

I and 2NS-38 and 1 and 2NS-43 could have also degraded i

operability of the ND system during testing.

3) pKF personnel made changas to remove valves 1 and 2NS-38
and 1 and 2NS-43 from procedures PT/1 and 2/A/4208/02A
and D, NS Trains A and E Valve' Stroke Timing Quarterlies, ,

and add them to procedures PT/1 and-2/A/4208/03A and D.
NS Trains A and D Valve Stroke Timing Shutdown,
respectively. !

Planned: pKF personnel will initiate a Station Problem Report
requesting a review to be performed by DE to identify if other
valves in the IW program have previously unidentified
limitations on allowed plant. mode for valve stroke time
testing.

SAFLTY ANALYSIS:

If a LBLOCA occurs while valve 1 or 2NI-136B,1_ or 2NS-38, or. I or 2NS-43 are j
open during testing, the ND system injection flow could be degraded to less
than the flow assumed for the Final Safety Analysis Report (FSAR) LOCA
Ana'.ysis. These valves have been tested Quarterly in Modes 1, 2, 3, and 4
since Startup of each unit respectively. Therefore, the ND system was
technically inoperable when past testing was executed each time any_of these
valves were in the open position.

The time period in question varied from test to test and valve to valve.
However, this time would have, in each case,-been very short. The acteal <

stroke time of each valve is 5 10 seconds. The time to verify the valve
position would have-varied from test to_ test, and then the valves would have
had to be cycled closed. The probability of one of the valves being tested
and a LBLOCA occurring together is extremely low. Also, since the valves
could be closed in an extremely _short time (if the need arose) it can be
concluded that no significant safety concerns resulted because of,the low '

probability of two cuch events' occurring simultaneously.

In the event that a LBLOCA did occur,L0perations personnel would have been
able to close these valves as necessary to mitigate any decrease in injection-

;
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flow. Operations personnel are in control of the valves during testing and
only one train is tested at one time. In addition, the other ECCS systems
would have been unaffected by the valves being open and should have been able

.

to perform their safety function in additio's to the flow that would have been
;

provided by the ND system.

The health and safety of the public were not affected by this incident. ,

DurinE the time period when both trains of ND were technically inoperable no
events occurred which required the actuation of ECCS.

!
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Additional Informations |

!
On September 20, 1990, Station Problem Report. (SPR) number 3710 was issued in response to the
planned corrective action generated in revision 0 of this report. The SPR requested the ,

performance of a design study to identify valves within the ECCS which have the potential to ,

I

dagrade safety rotated systems. The responsibility of performing this study was assigned to
tl.o System Engineering Group.

As a result of the study, a memorandum was issued on August 25, 1992, which adentified.3.
valvos in the ECCS which have the potential to degrade the NI and chemical and volume Control t

(NV) systems [EIIS CB] when quarterly valvo stroke time testing is performed. |

The valven involved are

1) 1 and 2NI-103A, Safety Injection Pump 1A Suction. ;

2) 1 and 2NI-115B, Safety Injection Pump 1A Mini-Flow Line Isolation. >

3) 1 and 2NI-334B, Safety Injection Pump Suction cross To NV Isolation.

System Engineering personnel determined when valve NI-103A is cycled to the closed position,
a loon Of Train A power would render Train B of the NV oystem inoperable. During the

Recirculation Phase of a Safety Injection, the flowpath of ND Train D to the NV pump suction
is through valve NI-103A.

Whan valve NI-115B is cycled to the closed position, a lose of Train D power would ronder
Train A of the NI system inoperable. When a Safety Injection signal han occurred, and the

|NO cystem pressure in above the shutoff head for the NI pump, the NI pump would not have a
flowpath, since valve NI-115B is in the flowpath for the miniflow protection of the Train A, -
NI pump..

When valve NI-334D is cycled to the closed position, a loop of. Train B power would render
'

Train A of NI inoperable. During the Recirculation Phane of a. Safety Injection, the flowpath
of Train A of ND to the NI pump suction'io through valve N1-334. (Referenco pg. 10 of 10).

The immediate corrective action taken to prevent degradation of the involved systens was the
~

essmation of the. quarterly valve atroke testing on the af fected valves.- American Society of. q

Hschanic01 I:ngineers ( ASME) code article IWV-3412 states, "vtives that cannot be exercised
during plant operation shall be specifically identified by the Owner and shall be. full stroke '|
exercised durina cold whutdowns." Or. August 2 5, 1992, System Engineering personnel issued '{

'Ia. memorandum to the af fected station groups requesting valven '1 and 2NI-103A,' 1 and 2NI-115B,-
and 'I and 2NI-3348 be removed f rom quarterly valve stroke testing and advised that the valves ~ ]

.

i

l

!
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would be mvved to the Cold Shutdown List for valve stroke timing. System Engineering
personnel also updated the McGuire Pump and Valve Inservice Testing (IWV) Manual to reflect
this change. Due to the similarity of the ECCSs, McGuire Nuclear Station (MNS) System
Engineering personnel shared the results of the design study with Catawba raclear Station
(CNS) Engineering personnel.

In addition to the NI and NV systems experiencing potential degraded scenarios during valve
stroke testing, the potential also existed for the same system degradation during the
performance of maintenance on these valves. Valves 1 and 2NI-147A, NI Pumps Mini-Flow Header ,

To FW (refueling water storage tank), which fall into this category, were added to the
original 3 valves. When valve NI-147A is closed for maintenance, a loss of Train A power
would render Trains A and B of the NI system inoperable. During the Injection Phase of a ;

Safety Injection, the miniflow path for the HI pumps in through_ valve HI-147A. As part of

the ECCS, it to unlikely thir valve would be closed for maintenance during Modo 1 through
Mode 4 as this valve is TS related and required to be opened with control power.from the

*

valve operator removed.

On August 27, 1992, Operations Management issued Operations Management Procedure (OMP),
section 2-1, Attachment 3, Operations Special Order number 92-23 which explained the
potential problem, snd listed the affected valves. The Special Order requested that the
valves were not to be repositioned unless directed by an approvnd emergency or abnormal 3

procedure (EP ot AP). If there were any questions, unit staf f personel were to be contacted.

Additionally, an extensive work history review was conducted on Units 1 ani 2 by Safety
Review Group personnel to determine if there was any past preventive maintenance (PM) or
corrective maintenance performed on the af fected valves that would have caused a potential
degradation of the safety related systems within the ECCS. The review covered all work
requests associated with the valvec from August, 1988, to the present. The results of the
review revealed that the majority of work performed was done during unit outages. The_ work

performed during non outage intervals revealed work performed on valves INI-103A and 2NI-103A
which had the Intential to degrade safety related systemo. On September 21, 1988, under _ work ,

request 68374, valve INI-103A was cycled closed as part of the Motor Operated Valve 1.nalysis
'

and-Testing System (MOVATS),--and-on October 3, 1988, under work-request- 135461, valve 2NI '
103A was cycled closed twice, ao part of work performed on the 1,47 Bypass Panel,

i
'

A risk potential assessment was performed on' valves NI-103A,-NI-115B,_and NI-334D, by the
Safety.. Analysis Accident Group. A f ailure mode for valve NI-103A la included in the McGuire
Probabilistic Risk AB0000 ment (PRA) model, which corresponds to a valve unavailab.lity of
.'approximately 1.3 hours per year. During the year, the valve is closed for -< 8 minutes per'

year as -a- result of testing, which is less than the PRA. assumed unavailability.

.
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i Additionally, valvon 1 and 2N1-103A woro cycled closed for short periodn of timo during'
correctivo maintenanco, in 1988. Ilowever, the total valve unavailability for 1980, in otill

1000 than the yearly PRA aooumed unavailability. The coro melt cut act (the combination of .

j different f ailure modoo of dif ferent plocco of equipment) associated with this f ailuro mode
has a iroquency not greator than 1.0 E-8 per year.'

'

Valvo NI-11LB has boon qualitatively diomioned ao inconooquential in the McGuire PRA becauuo -

if the NC oystem is above the shutof f head of the NI pump for Safety Injection soquencoe, it ,

in nosumed the NV pump 10 operating succoonfully. Tho added redundancy of the NI syntom is |

not noccacary to avert coro damago. If the occondary oido heat oink in lost, a blood path
must bo established before the primary sido pronouro rison above the NI pump chutoff head.
If thin 10 not dono, the renuit would be a failure anyway. For the above reasono, the NI

miniflow path in not critical to averting core damage.

Valvo NI-334D to not included in the McGuiro PRA core molt cut not, however, the common cause
failure of valven 1 and 2 NI-332A and NI-333B (NV and NI Pumps Suction Cronmovoro), doen
appear in the modol. The failure mode wh;ch directly corresponde to the unavailability of
valve NI-3340, is equivalent to 1.7 houro per year. During the year, the valvo is closed for
< 48 minutoo por year as a result of testing, which in leen than the PRA aeoumed
unavailability. The core melt cut set aooociated with the f ailure modo has a f requoney not
greator than 1.0 E-0 por year.

It can be concluded that the unavailability of the subject valven due to testing dooo not
contributo nignificantly to coro damage riok, and does !.ot contributo significantly to ECCS
unavailability.

It has also been determined by Operations, System Engincoring, and Saf oty Review Group
personnel that if in fact the event did present itself, there are emergency operating
proceduros, EP/1,2/A/5000/02, liigh Energy Line Dreak Inside Containment, and EP/1,2/5030/06,
Loan of Emergency Coolant Rocirculation, which direct OPS personnel of the oteps to take in
order to mitigato the circumstancos.

For future reference, Mechanical Engineering personnel will revise the McGuiro Doolgn Basia
Document (DDD) to includo information relating to this design study.

System Engineering poroonnol will also perf orm a depign study on the Auxiliary Foodwater (CA)
(EIIStBA), Main Foodwater (CF) (EIISISJ), Dionel Generator Engino Fuel Oil (FD) (EIIS DC),
Componont Cooling (KC) (EIIS CC), Diesel Generat or Engino Cooling Wator (KD) (EIIS LD),
Diocol Gonorator Engine Lube Oil (LD) (Ells LA), Nuclear Service Water (RN) (EIIStBI), Main
Steam Supply to Auxiliary Equipment (SA) (EIISISA), Control Area Meating Ventilation and Air
Co.iditioning (VC) (EIIStVI), Annuluo Ventilation (VE) (EIIS VD), Containment Ar Return

x.
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Enchango and Ilydrogen Skimmer (VX) (EIIS:BD), and chilled Water (YC) (EIIS KM) oyotems to
determine if valves in those ayutemo have the potential to dngrado safoty related systems

when otroke timing and/or maintenanco activition are performed on the velves during moden-
they are required to be operable.

ADDITIONAL CORIGCTIVE ACTIONSt

Inunediato System Engineering personnel issued a memo to affected station personnel
to immediately coaso quarterly stroking of the subject valves.

Subouquents 1) System Engineering personnel updated the Unit 1 IWV Manual to
reflect the chango in the valvo stroke timing tost frequency.

2) MNS System Engineering personnel notified CNS Engineering personnel
of the resulto of the design otudy.

Plannod 1) A design study will be performed on the CA, CF, FD, KC, KD, LD, R!f,
SA, VC , VE, VX, and YC syetoms by System Engineering personnel to
dotermine if valves in those syntomo have the potential to degrado
eafety related eyotoms when otroke timing and/or maintenance
activities are performed cn the valves during modes they are

required to be operable.

2) For future reference, Mechanical Engineering perronnel will revice
the McGuire DDD to include information related to the design study.

3) System "ngineering personnel will update the Unit 2 IWV Manual to'

reflect the change in the valve stroke timing test frequency, during_

the next submittal to the NRC.

'

4) Safety Review Group Management personnel will broadcast the resulto
of the design study through the Nuclear Network System.

!
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