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1. Description of Event
A, Plant Status

At the time of discovery of this event on September 25, 1986, Arkansas Nuclear Qne, Unit 2
(ANO-2) was in Operational Mode 3 (Mot Standby). ANO-2 was Minzvnlauim in Hot Standby
to perform testing on the pressurizer (PIR] code safety valves [Rv).

8. Component ldentification

The ANO-2 pressurizer is equipped with two code ASME safety valves (2PSV-4631 and
2PSV-4634). These valves operate to prevent the reactor coolant system (RCS) [AB] from
being pressurized above its safety iimit duri mtr basis avents. The code safety valves
are totally enclosed, back pressure compensated, spring loaded ufotg valves. They were
manufactured by Crosby Valve and Gauge Company (manufacturer code: 710) as mode! number
HB-86-8P. The valves are required by Technical Specifications (TS) to have a 1ift setpoint
of 2500 psia plus or minus one percent (2475 to 2525 psia).

C.  Sequence of Events

On September 24, 1986 at 0822 hours, a reactor scram from 100 percent power on high RCS
pressure occurred on ANO-2 following a trip of the main turbine due to a secondary system
transient (see LER 50-368/86-011). Evaluation of the transient data following the scras
fdentified indications that a pressurizer code safety valve may have partially 1ifted during
the event at a pressure less than the Technical Specification required minimum value for the

u;oty valves 11ft setpoint. Actions were initiated to determine the 1ift settings for the
valves.

On September 25, in situ.testing fndicated that the 1ift settings for both pressurizer code
safety valves were below the Technical Specificatien required minimum value. Both valves
were declared inoperable and TS 3.0.3 was entered. A plant cooldown was commenced and ANQ-2
reached Operational Mode 4 (Mot Shutdown) at 1217 hours. The unit was maintained in Hot
Shutdown to allow additional safety valve testing.

On September 26, mechanical maintenance personne), with assistance from a representative
from the valve manufacturer, performed additional in sity valve testing to verify the 1ift
settings for the valves. These tests reconfirmed that the 111t settings were below the
Technical Specification required minimum vilue. The valves were adjusted to incresse the
1ift settings and were tested satisfactorily. Upon completion of these actions, a plant
;;utuo was performed. The unit entered Operational Made | (‘ower Operation) on September

11, Event Cause
A, Event Analysis

The AMC-2 pressurizer code safety valves fusction te reduce pressure of the #C5 {1 necessary

by discharging steam Lo & quench tank located in the containment building, The discharge

piping for each valve to the quench tank contains a resistance tesperature detector and an

acoustic detector used to provide indications of flow through the safety valves. The review

of the transient data for Lhese monitoring devices following the reactor scram on September .
24 indicated flow had occurred from valve 2PSV-463). The maximue RCS pressure reached

during the reactor scram event was approxisately 2400 psia, Based on this information, it

was suspected that a premature, partial 111t of 2PSY-4613 had occurred.

Both pressurizer code safety valves had been replaced during & recent refue!ing outage (2R%)
which was completed in dugust 1986, Vvalve 2PEV-463) had been removed from Lhe pressurizer

and refurbished by Wyle Laboratories during the outage. Valve JhSV-4624 had been previous)y
refurbished by Wyle Ladoratories in early 1986, The certifization test reperts weplivag te
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Arkansas Power & Light (APAI) by v{!o Laboratories following refurbishment and testing of the
valves indicated acceptable final 1ift settings. No further testing or adjustments were
performed on tie valves until the findings on September 25. The in sity testing performed on
September 26 incicated that the as-found 1ift settings for the safety valves were 2425 psia
(2PSV-4633) and 2450 psia (2PSV-4634). After adjustment and retesting, the as-left 1ift
settings were 2510 psia (2PSV-4633) and 2503 psia (2PSv-4634),

As a result of this event, several actions were taken to determine the cause of the incorrect
111t settings. 2 ieview of the procedures and test sethods used by Wyle Laboratories to
measure and yi ust the 1ift settings of the valves was performed. Nothing was identified
that would S1.e resulted in the incorrect 1ift settings @iscovered on September 25,
Additionally, an independent engineering firm was contracted to assist APAL with 2 ! r
term evsluation of pressurizer code safety valve probless experienced at ANO, Unmit 1 ( 1)
and ANO~2 (see also LER 50-313/86-007).

The first part of this evaluation included a detalled static piging analysis of the initalled
unﬂzwmen of 2PSV-4613, 2PSV-4634, and associated piping. This NUPI analysis ingicated
that the external loads applied to 2PSV-4634 by restrained thermal expansion plus deadwe ignt
104ds were well within the manufactuer's recommeded |imits. However, the applied loading to
2PSV-4833, though stil) within the manufacturer's stress allowadles, was noted to be
porucauri{ high, These M?h loads were postulated to have potentially contributed to 4
persistent leakage problem with the valve instalied on this pressurizer nozzle.

Additionally, the valve vendor stated that loads Mgh a;nough to cause le covld
potentially cause some reduction in 1ift settings o safety valves. Secondly, an evaluation
of ANO and Wyle Laboratories procedures used for valve removal, disassembly and testing was
performed. Mo reasons for the incorrect 1ift settings could be fdentified as o resuly of
these evaluations.

Another objective of the long-term evaluation was to determine whether off site or in sity
valve tests are more accurate for determining valve 117t setpoint., The investigation
indicated 1ittle difference between the two test methods, assuming the procedures were
properly performed. Several other safety valve tast methods currently available were alss
evaluated. Crosby, Dresser, and Furmanite offer on site umn? of safety valves using
sophisticated computer programs to proside a permanent record of valve testing, various
utilities have reported good results with al) three methods. [t was conc)uded that any of
the above methods are acceptable when performed properly.

Root Cause

Extensive investigation and evaluation of this event by APAL, the valve vendor, Wyle
Laboratories, and an independent nﬂmrin? firm could not conclusively identify the cause
of the incorrect pressurizer code safety valves )ift settings. Mowever, |t was determined
that high valve loading on 2P5V-4811 could Mave resulted In some reduction of the 1ift
setting for this valve.

Safety Significance

The NCS Mas two code safely valves to provide overpressure protection. These valves ave
flange mounted on nazzles located on the top of the pressurizer. The «alves sperate to
prevent the RCS from being pressurized above its safety limit of 2750 psia turing design
basis events. A review of current transient and accident analysis for AND=2 indicstes that
4 POStulated main feedwater 1ine break accident results in the Mghest caleulated pean ACS
pressure ©f any analyzed events. The out of specification 11ft settings discovered in thi
event wers in & conservative direction with respect to protecting the R(S pressure boundary
from an sverpressure condition. OQuring the reactur scram Lransient on Septemder 28, no
Wrormal Lecrease in RCY pressure had occurred and additional operater action was not
required (s a result of the presature 1ifting of 2P5v-483). Adoitionslly, the as-found 1iig
setLings of the safety valves were within two Lo three percent of the Techmical
Specification required 2500 paia 11fL setting. For these “easens, Lhis event |y considered
to have minimal safety significance
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D. Basis for Reportability
In Operational Mode 3, 75 3.4.3 requires that al) pressurizer code safety valves he operable
with a 1ift setting of 2500 plus or minus 1| percent. As a result of both pressurizer code
safety valves being declared inoperable, 75 3.0.3 was entered and a plant cooldown was
performed. This constituted operation prohibited by Tecanical Specifications and is
reportable under 10 FRS0. 73(a)(2)(1)(8).
111. Corrective Actions
A, lsmediate

Upon discovery of the incorrect 111t settings, both valves were declared inoperable and
actions were taken to comply with Technical Specifications.

8. Subsequent

Following the fdentification of the inoperable safety valves, the 1ift settings were
adjusted to within Technica) Specification limits and the valves were declared operable.
ixtensive '.wunruom and evaluations were performed to determine the cause of the
incorrect 11t settings. Ouring the last refueling outage (2R6), a modification was
completed to reduce the loading on 2PSv-4633 to more closely reflect the manufacturer s
recommended !imits,

€. Future

As 2 result of the dfscovery of out of spacification 11ft settings for Both pressurizer
safety valves following completion of 288 (see Similar Events below), additional corrective
actions have been initiated. APAL plans to evaluate the feasibility of amending the
Technica) Specification )imits on the required 1ift setpoints for pressurizer safety valves
to increase the allowable tolerances. Based on the results of these evaluations, a
Techaical Specification change request will be developed and submitted if appropriate.
Also, APLL plans to continue to evaluate alternative testing equipment ane methods for
performing in sity valve testing to deternine if improvements in accuracy and repestability
can be achieved,

Iv. Agditional [aforsmation
A, Siatlar Events

A siailar event regerging pressurizer safety valve setpoint discrepancios on AND, Unit |
eccurred December 21, | and was documented in LER 50-313/86-007 (Infermation Report).

On April 30, 1988 after heatup following refusiing outage 288, an in situ test indicated
that the 117t settings for the pressurizer safely valves were 2458 peia (2PSv+481)) and 2980
psia (2PSV-4634) (see LER S0-368/88-012, voluntary Peport). Prior Lo being 'nitalled
Guring 206, valve 2PSv+4611 had been adjusted to Rave & 117L setpoint ¢f 2484 paia at Wyle
Laborstories. Valve 2PSv-46)4 nad been adjusted In situ on Septesmber (8, 1988 and no
Saintenance or testing hag been pertorsed on the valve until the finding of the nw
setpoint on April 30, 1988 The root cavse of the setpoint discrepancy for 2PSV-463) could
nat B conclusively determined but 1s thought to be related to di’ferences in Lest aethods
used by an off-site facility for valve setpoint measuresents and by AFLL for in sity
testing. The setpoint discrepancy for 2PSv-4634 was attributed to oporational setpaint
Jrifg,

8. Supplesents! [afaormat:on

Energy Industry laentification System (£115) codes are identified in the tyxt as (!




ARKANSAS PCWER & LIGHT COMPANY
September 15, 1988

2CAN@98803

U. S. Nuclear Regulatory Commission
Document Control Desk
wWashington, D.C. 2055%

SUBJECT: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Licensee Event Re .« Nc. 50-368/86-012-0]

Gentlemen:

Attached is the subject supplemental report concerning pressurizer
code safety valves discovered outside the Technical Specification
required 1ift settings due tc &n indeterminate cause.

Very truly yours,

Y 4 J

S VN L aind

J, M. levine
Executive Director,
Nuclear Operations

JML: DAH: den

cc: U. S. duclear Regulatory Commission
Document Control Desk
vashington, DC 20555

Regional Administrator

Region IV

U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011
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