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Evaluation of transient data following a reactor scras on September 24, 1986 (see LER 50 368/86-011)
identified indications that a pressuriter code safety valve may have partially lif ted during the event
at a pressure less than the Technical Specification required minimum lif t setting. On September 25,
1936 at 0528 hours, rechanical m-ainten~e personnel performed in situ testing to determine the lif t
settings for the valves. These test inci4ated that the setpoints for both valves were below the
required range. The valves were s.aclared. inoperable, fechnical Specificatisn 3.0.3 was entered, and a
plant cooldown was ccreenced. Estensive investigation and evaluation of thi event by Arkansas Power &,

Light, the valve vendor, Wyle Laboratories, and an independent engineering firm could not conclusively
identify the cause of tre incorrect pressuriter code safety valves lif t settings. As a result of the
discovery of high piping loading on one of the safety valves, a modification was corpleted during
refueling outage 2R6 to reduce the loading to more closely reflect the ranufacturer's recoenended
limits.

.

,

8809200226 880915
ADOCK0500g8PCR

'

Wf



. .*
*

,.
e

I;RC Form 366A Form 1062.01B

(9-83) U.S. Nuclear Regulatory Cornission
Approved OMB No. 3150-0104

Expires: 8/31/85
LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILIIf hAME (1) |DOCMI huMSER (2) | U R %H6ER (6) | FAGE (J)
l i i 15equentiali pevisioniArkansas Nuclear One, Unit Two | | Yearl Number Number |
101510l0101 3t 6| 81 81 61 - 01 Il 2 of 1101210Fl0l4--

IEU (If more space is required, use additional hRC form 366A'a) (17)

1. Description of Event

A. Plant Status

At the time of discovery of this event on September 25, 1986 Arkansas Nuclear One, Unit 2
(ANO 2) was in Coerational Mode 3 (Hot Standby). ANO 2 was being maintained in Hot Standby
to perform testing on the pressurizer [P2R] code safety valves [RV].

8. Component Identification

The ANO 2 pressurizer is equipped with two code ASME safety valves (2PSV 4633 and
2P5V 4634). These valves operate to prevent the reactor coolant systes (RCS) [ AB) frcm
being pressurized above its safety limit during design basis events. The code safety valves
are totally enclosed, back pressure cor.pensated, spring loaded safety valves. They were
manuf actured by Crosby Valve and Gauge Company (manufacturer code: C710) as model n acer
HB 86-BP. The valves are required by Technical Specifications (TS) to have a lift 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 scras from 100 percent power on high RCS
pressure occurred on Ah0 2 following a trip of the main turbine due to a secondary systen
transient (see LER 50-368/86 011). Evaluation of the transient data following the scras
identified indications that a pressurizer code safety valve may have partially lifted during
the event at a pressure less than the Technical Specification required minimum value for the
safety valves lift setpoint. Actions were initiated to determine the lift settings for the
valves.

On September 25, in situ. testing indicated that the lif t settings for both pressurizer code
safety valves were below the Technical Specification required minimum value. Both valves
were declared inoperable and TS 3.0.3 was entered. A plant cooldo n was comenced and ANO-2
reached Operational Mode 4 (Hot Shutdown) at 1217 hours. The unit was maintained in Hot
Shutdown to allow additional safety valve testing.

s

On September 26 mechanical maintenance personnel, with assistance fres a representstive
f rom the valve manuf acturer, performed additional in situ valve testing to verify the lif t
settings for the valves. These tests reconfirmed that the lift settings were below the
Technical Specification required minimum vilue. The valves were adjusted to increase the
lift settings and were tested satisfactorily. Upon completion of these actions, a plant
startup was performed. The unit entered Operational Mode 1 (.'ower Operation) on Septeeber
27.

!!. Event Cause

A. Event Analysis

The ANC*2 pressurizer code safety valves function to reduce pressure of the RC5 f f necessary
.

by discharging steas to a quench tank located in the contaireent building. The discharge
piping for each valve to the quench tank contains a resistance te90erature detector and an
acoustic detector used to provide indications of flow through the safety valves. The review
of the transient data for these e.onitoring devices following the reactor scrae on Septeeber *

24 indicated flow had occurred from valve 2PSV 4633. The manimum RC5 pressure reached
during the reactor scras event was approsirately 2400 psia. Based on this information, it
was suspected that a premature, partial lift of 2P5V 4633 had occurred.

Both pressurizer ccde safety valves had teen replaced during a recent refueling outage (Oe5)
=hich was ccepleted in August 1966. Valve OPSV 4633 had teen removed f rom the pressurizer
and refurbished by Wyle Laboratories during the outage. Valve #5V 4634 had teen previously
refurbished t,y Vyle LaDaratories in early IM6. The certifn(ation test, reports sWpl Nd to
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Arkansas Power & Light (AP&l) by Wyle Laboratories following refurbishment and testing of the |valves indicated acceptable final lift settings. No further testing or adjusteents were
performed on tae valves until the findings on September 25. The in situ testing perforced on
September 26 indicated that the as-found lift settings for the safety valves were 2425 psf a
(2PSV 4633) and 2450 psia (2PSV 4634). After adjustment and ratesting, the as left lift
settings were 2510 psia (2P5v 4633) and 2503 psia (2P5V-4634).

As a result of this event, several actions were taken to determine the cause of the incorrect
lift settings. A leview of the procedures and test sethods used by Wyle Laboratories to
measure and sQust the lif t settings of the valves was performed. Nothing was identified
that would W.e resulted in the incorrect lif t settings discovered on Septencer 25.
Additionally, an independent engineering firm was contracted to assist AP&L with a longer t

tera evaluation of pressuriter code safety vahe probless experienced at Aho, Unit 1 (ANO-1)
ard ANO 2 (see also LER 50 313/86-007).

| The first part of this evaluation included a detailed static piping analysis of the installed
! configuration of 2P5V 4633, 2P5V 4634, and associated piping. This NUPIPE analysis indicated

that the external loads applied to 2PSV 4634 by restrained thermal expansion plus deadwelq%t
loads were well within the manufactuer's recomeded limits. However, ths app 1 fed loading to
2PSV-4633, though still within the manufacturer's stress allowables, was noted to be

; particularly high. These high loads were postulated to have potentially contributed to a
. persistent leakage probles with the valve installed on this pressurizer nozzle.

Additionally, the valve vendor stated that loads high enough to cause leakage could
potentially cause Soes reduction in lif t settings of safety valves. Secondly, an evaluation
of ANO and Wyle Laboratories procedures used for vahe removal, disassee.bly and testing wasperformed, dio reasons for the incorrect Ilf t settings could be identified as a result of ,

these evaluations.

Another objective of the long term evaluation wss to determire whether of f site or in situ [valve tests are more accurata for determining valve lif t setpoint. The investigstion '

indicated little difference between the two test methods, assuming the procedures were
properly performed. Several other safety valve test methods currently available were also '

evaluated. Crosby, Dresser, and Furmantte of fer on site testing of safety valves using
sophisticated computer prograss to provide a permanent record of valve testing. Various

,
s '

utilities have reported good results with all three methods. It was concluded that any of
the above methods are acceptable when performed properly.

B. Root Cause
;

{ Estensive investigation and evaluation of this event by AP&L, the valve vendor Wyle ('

Laboratories, and an independent engineering firm could not conclushely identify the cause !
i of the incorrect pressurizer code safety valves lift settings. However, it was detersleed ,

that high valve loading on 2P5v 4633 could have resulted in some reduction of the lift '

settirg for this valve.

(C. Safety Significance l

The hC5 has two code safety valves to provide overpressure protection. TPese valves are
flange mounted on nottles located on the tcp of the pressurf ter. The valves eperate to

3 prevent tre RC5 f rce telnq pressurtred above its safety limit of 2750 psia during design
.

basil events. A review of current transient and accident analysis for Uv0 2 indicates that '*
; a postulated main feed.ater line break accident results in the highest calculated peak AC5

pressure cf any analysed events. The out of specification lift settings discovered in th h
event were in a conservative direction with respect to protecting the ACS pressure boun,*sry
froe an overpressure condition. During the reactur scrat transient on Septemoer 25. no
sbnormal wcrease in RC5 pressure had occurred and additiceal operator action was not

<

required ts a result of the preseture lifting of 2P5V 4633. Additionally, the as*found lift '

settings of the safety valves were within two to three percent of tre Technical
Specification required 2500 psia lift settin+ for these reasons, this e,ent is cons wered I

to have minimal safety significance. I

,
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D. Basis for Reportability

In Operational Mode 3. TS 3.4.3 requires that all pressurizer code safety valves he operable
with a Ilft setting of 2500 plus or minus 1 p(rcent. As a result of both pressurizer code
safety valves being declared inoperable. T5 3.0.3 was entered and a plant cooldo n was
perforced. This constituted operation prohibited by Tecenical Specifications and is
reportable under 1(*FR50.73(a)(2)(1)(B).

!!!. Corrective Actions

A. Irnediate

Upon discovery of the incorrect Ilf t settings, both valves were declared inoperable and.

j actions were taken to corply with Technical Specifications.
I

B. Subsequent

i Following the identification of the inocersele safety valves, the lift settings were
adjusted to within Technical Specification limits and the valves were declared operable.,

Intensive f avestigations and evaluations were performed to determine the cause of the4

; ir. correct Ilf t settings. During the last refueling outage (2R6), a modification was
i coepleted to reduce the loading on 2P5V 4633 to more closely reflect the manufacturer's

recomended limits.,

C. Future

i As a result of the discovery of out of specification lif t settings for both pressurizer
safety valves following ccmpletion of 2R6 (see $1milar Events below), additional corrective,

actions have been initiated. AP&l, plans to evaluate tho feasibility of atending the
Technical Specification Ilmits on the required lift setpoints for pressurizer safety valves
to increase the allowable tolerances. Sased on the results of these evaluations a
Technical Specification change request will be develeped and subiitted if appropriate.
Also. AP&L plans to continue to evaluate alternative testing equipment and rethods for
performing in situ valve testing to deterwire if improvements in accuracy and repeatabilityg

can be achieved. i

!Y. Additional Informationa

t
A. $1milar Events

i

A siellar event regarding pressurizer safety valve setpoint discrepancies on ANO. Unit 1
occurred December 21. IM6 and .as documented in LER 50 313/86 007 (Information Repoet).

On April 30,1H4 af ter heatup following refueling outage 2t6, an in si+.u test indicated ;
j that the lift settings for the pressurizer safety valves =ere 2455 psis (2P5v 4633) and 2580 ;

psia (2P5v 4634) (see Lit 50 369/88 012 Voluntary feport). Prior to being installedi

)
during 226. valve 2P5Ya4633 had been adjusted to nave i lif t setpoint c f 2484 psia at Vyle

|
| Laborctories. Valve 2P5Y 4634 had been adjusted in situ on September 16. IM6 and no

5

maint(nance or testing hvJ teen perforced on tne valve untti the finding of the high !

setpoint on April 30. IMS, The root cause of the setpoint discrepancf for 2P5V*4633 could
nat be conclusively determined but is thought to be related to di'ferences in test methods

[
.

used by an of f site f acility for valve setpoint *easurements and by Af 4 for in situ
testing. TPe setpoint discrepancy for 295V 4634 mas attributed to escrational setpoint '

,frift.

8. 5.polemental Inforestion *

'

Erergy Industry Identific stion System (Ell 5) codes are identified in the tvit as { ss'.

.
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ARKANSAS POWER S LIGHT COMPANY
September 15, 1988

2CAN098803

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

SUBJECT: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Licensee Event Re ,ai Nc. 50-368/86-012-01

Gentlemen:

Attached is the subject supplemental report concerning pressurizer
code safety valves discovered outside the Technical Specification
required lift settings due to an indeterminate cause.

Verytrulyyours,
YU\ fusa
:J/M. C'evine
'E'xecutive Director,
' Nuclear Operations

JML: DAH: den

cc: U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

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