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0, November 21, 1992 at 0357,=two Safety Relief Valves (SRVs) unexpectedly-opened
during a maintenance / surveillance activity. Closure of the two SRVs, approximately
90 seconds later, introduced a pressure transient which caused reactor thermal power
to increase to 102.6%,

The specific equipment malfunction which caused this event could not be determined,
as troubleshooting could_not recreate the phenomenon axperienced-during this
transient. It is believed that the likely cause of this event was electrical-

perturbations which affected the "B" and "F" SRV Pressure Accuation subchannels.
However, the source of these perturbations could not be verified.

| To prevent recurrence, two slave trip units and the calibration unit vere replaced
I due to their possible susceptibility to electronic noise. -Additiona'ily, SRV Pressure. <

Actuation Channel B Functional Tests were re-performed for the "B" and "F" channels
on November 25, 1992, with no problems being identified. The slave trip units-vill

j- be.sent -to the vendor where a failure analysis vill be performed. The affected
i instruction vill be revised to add a requirement to lover reactor power prior to

| closing. unexpectedly opened SRVs. As part of the established requalification
j. training program, all plant licensed operators vill-be trained to this event.
i

""~* -- =::n - .- p.

, _-
t

U
- - - - - -. - - . - .- . .-



, . - , . . _ ~ -. . - -

.

.

INRY 3654 - U.S. NUCIEIn~AIGYL5[ORY COMMISSION APPHOVED SY OMB NO. 3150-ol04
.

.* ea;
'

EXPIRES 6/31/95 7 j*

n w aftO S J OEN PEN Af 880NS$ TO Cou%Y w% Tns

LICENSEE EVENT REPORT (L5R) $ 3 0 $ $ *a' D E E E 'o?"i J ut'o'? .

TEXT CONTINUATION E 5 M 5 C |,' M * M Q 's , $ "i $ ' '

e
THE P&PfMWO*4 FLCDOOT10ee !%iCT 9940144. CH'CE 08
MANAGEutNT AND BUDGtt.wA5++PaGW4.DC 7%c1 ,

F AC4fTV h4Mt m j 00dLT huwatm 41 Se uhn te, ~p og p,

euusta
-um ,,m, ,

wuna
05000 440' 2 - OF '5

~~~

Perry Nuclear Pcuer Mant, Unit 1 92 024 00
~ -

f11 7; k n w .a,. w.a ...w - aw., m c# m on -

1. Introduction
.

.

On November 21, 1992 at 0357, two Safety Relief Valves (SRVs) unexpectedly
opened during a maintenance / surveillance activity. Closure of_the two SRVe,
approximately 90 seconds later introduced a pressure transient which caused
reactor thermal power to increase to 102.M. -At the time of the event, the-
plant was in Operation Condition 1 (Power Operation) at 99 percent of rated
thermal power, with the Reactor Pressure Vessel [RPVj-at saturated ccuditions. -

The NRC Operations Center was informed of the' event via the Emergency
Notification System at 0702 on November 21, 1992, pursuant to notification _ . _

requirements identified in 10CFR50,72(b)(2)(ii). This event is being reported |
;

under both the requirements of 10CFR50.73(a)(2)(iv) and Perry's Operating-
License Section 2,F (Maximum Power Level).

II. Event Description

On November 21, 1992, control room personnel identified two Rosemount Slave Trip
j Units, which are part of-the Low-Lov Set Pressure Actuation Channel Logic, in. -

the tripped condition. The trip units vere declared inoperable,-and an
investigation was initiated to determine.vhy these units had tripped.
Operations and Engineering personnel determined that. surveillance instruction
SVb 821-T0369B.'"SRV Pressure Actuation-Channel D Functional for'1B21-N66BB", -

should be utilized as part of this troubleshooting effort, During performance
of this SVI, at approximately-0357, an I&c Technician placed his hand on-the. -

calibration / select command switch to verify that it="as in the "OUT" position, -

as required by the instruction, and noticed that a number of Rosemount slave
trip units spiked. The "B" and "F" subchannels, which are required to complete,

= -SRV Channel "B" Low-Lov set-logic, vere _ fulfilled;'tvo SRVs unexpectedly lifted.=

Control room personnel immediately identified that two SRVs had~ opened.
Accordingly, Off Normal Instruction ONI B21-1, "SRV1 Inadvertent Opening / Stuck
Open (Unit 1)", was entered, 'During this' time, the feedwater control system
responded -as- designed to maintain RPV vater level. When control room-personnel.
reset the SRV logic function, the two SRVs closed. Closure of the two-SRVs-
caused a pressure transient to be initiated which resulted in a slight decrease
in reactor level as the volds collapsed._ Additionally, measured steam flovi
increased as flow through the SRV's was shut off. The combined effect caused
the feedvater control system:to increase feed flov, and reactor-level increased f
to approximately 211-inehes. The feedvater control system sensed the increasing-
level, reduced feed flov, and restored RPV vater level to-!ts-sotpoint.
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The positive reactivity associated with the temporary increase in teedvater flow
resulted in an increase in reactor power. Coctrol room personnel immediately
reduced reactor power by decreasing reactor recirculation flov, and terminated
SVI-B21-T0369B until the cause o( this transient was fully understood. Peactor j

Engineers later determined that reactor thermal pover had increased to 102.6% i

following closure of the two SRVs.

III. Cause Analysis

The SRV instrument channel manufceturer (Rosemount, Inc. ) was cor. tac ted - for
assistance, and the following trot bleshooting was perfermed:

1. The two Rosemount Slava Trip Units (1B21-N0617B, 1B21-N0618B) were placed
in trip to recreate the same conditions prior'to this event.

2. The enlfbration/ select command switch was cycled, pulled and torqued in all
directions. No problems were identified.

3. The power <:upply voltage was monitored for approximately 20 hours. No
anomalies were identified.

4 As found trip and-reset values were taken for all sleve. trip units in the
instrument rack. All trip and reset values vere within acceptablo values.

L. Both Easter Trip Units (HTU) 1B21-N6C8B and 1821-N668F. input and anilog
c,utput were me,nitored and compared. Voltage readings vere srtisfactory for

plant pressure, and the MTU analog r,utput agreed with its input.

6. All rack backplane connectionn vere checked for tigittness. One terminal
(signal common) could be tightened approximately one fesrth of a turn.
However, testing tesults before and af ter discovery of this loose screw
provided identical results.

| 7 All slave trip unit cards were removed from-the instrument racks and
visually inspected. Ne dircrepar.clea were noted. Hovever, Slave Trip Unit
IB21-N6188 was observeo to cause other slave trip unit lights to momentary

illuminate when removed and inserted in :different vnit flies. >

8. The rack backplane chassis ground to power return difference in-potential
was monitored as requested by the vendor; the vendor stated that.pctantial
differences betceen chassis ground and power rupply ground can sometime
cause noisc on the instrument racks. No problems vere identified.

I
f

\ !

! *

tL_ a__ ~ _ .._ _ ._ _ _ . . _ ._ _ _
%h DV .'M i 1 Da

_

>

t - 3 w ., - -v- e ,r-*-r



. . _ . . _ _ .

p . . - -

-f

Ts~cTcW5sA u.s. NucuFiiidDTERsrc"onwssios ERovto ey we 90 ana -
~

-

N EXPL'iES 5/31/95

ESTb4TC3 UVaOSM Pea PfS*0a.M 70 COusgy wrix W
,

IN8CavaroN COucCtCW R104KST: 53 0 NAS- FO*AA80, ICENSEE EVENT REPORT (LER) couvees n u e m m estsw.ra w we e vifo,L
Tb * n gg 'r a *o accoaas amevEe seca tu 8a nic. u $ mucas

83fGw'.AT3aY CCpuctC% W Abw%?ON. DC MSH-000s. ANf,s 10
tw menoa< acoverc% paxt:t ne.om, once ce
VANAGEMtNT AND WUDGET,W ASMMTO*d,CC 1r0Sn

F Ac4,h) hAMt I ~ ( Nyuggq g ggg ggggggg gg, pg3g m 9s
~ -~ 3;, uwm u -

una w ern
05000 440 4 or Ss

Perry N'xlear Pcur Plant,- thit 1 92 024 00
~ ~

nxiceneum a.,u,,a..m ncao. m myvn
-

9. The rack backplane was verified to be straight vith all slave trip units
seated properly; the vendor stated that problems have been encountered with
boved backplane9. e

!!-

'

10. It was determined thr.t no personnel were in containment at the time of this
event. Therefote, radio interference at the transmitter instrument rack is

~

not suspected.

The spu ific equipment malfunction which caused this event could not be
determined, as troubleshooting could not .teereate the phenomenon experienced
during this transien',. It is believed that the likely cause of this_' event vas;
electrical perturbations which affected first t he "B", then the ' 5'" SRV Pressure.

Actuation subchannels. However, the source of these pertur'ations could not beo

verified.o

The Of f Nortual Inrtruction utilized during this event, did not prrvide guidance
to lower power prior to SRV closure. This guidance vould have prevented reactor
thermal pcver; from exceering the Operating License limit.i

IV. Safety Analysis

Nineteen Safety Relief Valves (SRVs) provide overpressure protection to thr.
Reactor-Pressure Vessel. Eight of the nineteen SRVs are associated with the
Autometic Ocpressurization System (ADS). To assure.that no more than one relief -

valve reopens following a reactor isolation event.,.two safety / relief valves are
provided vith lower opening and closing setpoints and four. valves are provided
with lover closing serpoints. These setpoints override the normal setpoints
following the initial opening of'the-relief valvesLand act t_o hold open these
valves longer, thus preventing more than a single valve from reopening
subsequently. This system logic it referred.to as the low-lov set relief logic.
and functions to ensure that the containment design basis of one safety / relief.
valve operating on subsequent actuations is met..

The low-low set relief functions is armed uhenever any safety / relief valves'are
called upou to open in the relief mode.by. pressure instruments. Thus,-the
low-lov set _vilves' vill not actuate _during normal plant ' operation _ eved though
the reopening setpoints of one of the valver is in the normal operating pressure
range. This arming method results in the lov-lov set safety / relief valves

' opening initially during an overpressure transient at the normal relief opening
setpoint.
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i USAR Appendix 3B, Containment Loads, documents analysis ot dynamic phenomena on

the containment system an<l other structures within the' Reactor Building'during.a
LOCA and events such as SRV actuation. The analysis 3nc.ludes opening of several- i

SRVs, and therefore bounds the transient described in this report. Furthermore,

i this event vill not contribute to the Cumulative Fatigue Damage Factor.

Fuel thnrmal limits vere not challenged at any time as calculated by Reactor
Engineering personnel. In addition, the Reactor Protection System !JEj was
fully operable throughout this transient in case it would have become necessary
to' automatically insert control rods to reduco reac. tor pover. Therefore,:this
event is not considered to be safety significant.

-

V. Cotrective Action ,

1 To prevent recurrence, Slave Trip Units 1B21-N617B and 1B21-N618B and the
calibration unit were replaced due to theit possible susceptibility to noiso.-
Additionally, SRV Pressure Actuation Channel B Functional Testn' vere
re-performed for the "B" and "F" channels on November 25, 1992, with no'' problems
being identified. The slave trip units vill be sent to the vendor where a-
failure analysis vill be prrformed. OHI B21-1 vill be revised to add a--

L requirement to lover reactor power prior-to closing unexpectedly opened SRVs.. >

As part of the established requalifIcation-training program,=all plant; licensed- '

-

operators vill be trained to this event.

Energy Industry Identification System Codes are-identified-in the text as [XX).'
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