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0n November 21, 1992 av 0357, two Safety Relief Valves (SRVs) unexpectedly opened
during a maintenance/surveillance activity. Closure of the two SRVs, approximately
90 seconds later, intrvoduced a pressure trangient vhich caused reactor thermal power
to increase to 102.6X.

The specific equipment malfunction which caused this event could not be determined,
as troublesheoting could not recreate rhe phenomencn axperienced during this
transient. It is believed that the likely cause of this event was electrical
perturbations vhich affected the "B" and "F" SRV Pressure Accuation subchannels.
Hovever, the source of these perturbations could not be verified.

To prevent recurrence, two slave trip units and the calibration unit vere replaced
due to their possible suscepribility to electronic noise. Additionaily, SRV Pressure
Actuation Channel B Punctional lests were re-performed for the "B" and "F" channels
on November 25, 1992, with no problems being identified, The slave trip units will
be sent to the vendor vhere a failure analysis will be performed. The affected
instruction will be revised to add a requirement to lower reactor power prior to
closing unexpectedly opened SRVs. As part of the established requalitication
training program, all plant licensed operators vill be trained to this event.
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1. Introduction

On November 21, 1992 at 0357, tvo Safety Relief Valves (SRVs) unexpectedly
opened during a maintenance/surveillance activity. Closure of the tvo SRV,
approximately 90 seconds later intvoduced a pressure transient which caused
reactor thermal pover to increase to 102.6X. At the time of the event, the
plant was in Operation Condition 1 (Power Operation) at 99 percent ol rated
thermal power, with the Reactor Pressure Vessel [RPV] ar saturated conditions.
The NRC Operations Center was informed of the event via the Emergency
Notification System at 0702 on Novemuver 21, 1992, pursuant to notification H
requirements identified in 1OCFRSO.72(b)(2)(ii). This even: is beiug reportad
under both the requivements of 10CFR50.73(a)(2)(iv) and Perry’s Operating
License Section 2.F (Maximum Pover Level).

I1. Event Description

On November 21, 1992, centrol room personnel identified tvo Rosemount Slave Trip
Units, which are part of the Lov-low Set Pressure Actuation Channel Logie, in
the tripped condition. The trip units vere declared inopervable, and an
investigation was initiated to determine vhy these units had tripped,

Operations and Enginesring personnel determined that surveillance instruction [
SVT-B21-TO3GCR, “SKV Pressure Actuation Channel B Functional for 1B21-N&6BB -,
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
calibratiou/select commaud svitch to verify that it w»as in the "OUT" position,
as required by the instruction, and noticed that a nuwber of Rosemount slave
trip units spiked. The "B" and "F" subchannels, vhich are required to complete
SRV Channel "B" lLov-Low set logic, were fulfilled; two SRVs unexpectedly lifted.

Control room personnel mmediately identified that two SRVs had opened.
Accordingly, Off Normal Instruction ONI B21-1, "SRV lnadverteat Opening/Stuck
Open (Unit 1)", vas entared. During this time, the feedvater 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 i{nitiated which resulted in a slight decrease
in reactor level as the voids collapsed. Additieonally, measured steam flow
increased as tlov through the SRV’'s was shut off, The combined effect caused
the feedvater control system to increase feed flov, and reactor level increased
to approximateiy 211 inches. The feedwater control system sensed the increasing
level, reduced teed flov, and restored RPV water luvel to fts setpuint.
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The positive reactivity associated wiih the temporary inccease in toedvattr flow
resulted in an increase in reactor nower. Costrol room personnel immediately
ceduced reastor pover by decreasing reactor recirculation flov, and terminated
SVI-B?1-TO369B until the cause of this transient was fully understood. Pfeactor
Engineers later determined that reactor therial pover had increased to 102.62
folloving closure of the two SRVs.

Cause Analysis

The SRV instrument chammel manufzcturer (Rosemount, Tne.) was contacted for
assistance, and the folloving troibleshooting vas perfrrmed:

1. The twvo Rosemount Slave Trip Units (1B21-NO617B, 1B21-NO618B) vere placed
in trip to recreate the same conditions prior to this event.

2. The calibration/select command svitch vas cycled, pulled and torqued in all
dicections. No problems vere identified.

3. The pover supplv voltage was monitored for approximately 20 hours. No
anomalies vere identified.

4, Au found tvip and reset values vere taken for all slave trip units in the
instrument vack., All trip and reset values were within acceptable values.

. Both naster Trip Units (MTU) 1B21-N6C8B ard 1B21-N668&F input and analog
cutput vere monitored and compaved. Voltage readings were s~tisfactory for
plant pressure, and the MTU analog nutput agreed with its input.

6. All rack Sackplane crnnections were checked for tigutness. One terminal
{signal common) could be tightened cpproximately one feurth of a turn,
However, testing results before and after discovery of this iovse screv
provided identlical results.

7. All slave trip unit cards were removed from the instrument racks and
visually inspected, N¢ diccrepancies were noted. However, Slave Tri; Unit
1B21-N618B was observea to cause other slave *+ip unit lights to momeniary
{lluminate vhen removed and inserted in different unit files.

§. The rack backplane chassis ground to power return difference in potential
vas monitorsd as requested by the vendor; the vendor stated that poteatial
differences hetveen chassis ground and pover supply ground can sometime
csusge noise on the instrument racks. No problems were ldentified.
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9, The rack backplane was verified to be siraight with all slave trip units
seated properly; the vendor stated that problems have been encouniered with
hoved backplanes=,

10. It was determined that no personnel were in containment at the time of this
event, Therefoie, radio interference at the transmitter instrument rack ls
not suspected.

The specific aguipment malfunction which caused this event could not be
determined, as troubleshooting could not recreate the plenomenon experienced
during this transient. It is believed that the likely cause of rthis event vas
electrical perturbations which affected first 1ne “B", then the '¥" SKV Fressure
Actuation subchanne's. However, the source of these perturvations could not be
verified.

The Off Nornal Inctruction vtilized during this event, did net previde guidance
to lower power prior to SRV closure, This guidance would have prevented reactor
thermal pcwer from exceering the Operating License limit,

Safety Analysis

Nineteen Safety Rellef Valves (SRVs) provide overpressure protection to the
Reactor Pressure Vessel. Light of the nineteen SRVs are associated with the
Autometic Depressurization System (ADS). Teo assure that no mor2 than one relief
valve reopens following a reactor isolation event, two safety/relief valves are
previded with lover opening and closing setpoints and four valves are provided
wvith lower closing setpoints, These seipeints override the normal setpoints
folloving the initial opening of the relief valves and act to hold open these
valves louger, thus preventing more than a single valve frowm reopening
subseguently. This system logic i+ veferred to as the low-low set relief logic
and functions to ensure that the containment design basis of one safety/relief
valve aperating on subsequent actvations is met,

The lov-low set velief functions is armed whenever any safety/relief valves are
calley upos to open in the relief mode by pressure instruments. Thus, the
low-lov set vilves will nof actuate during normal plant operation even though
the reopening setpoints ot one of the valver is in the normal operating pressure
range. This arming method results in the low-lov set safety/relief valves
cpening initially during an overpressure transient at the normal rellef opening
setpoint.
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LOCA and events such as SRV ac*uation.

FPuel thermal limits wvere pot challenged at any time as calculated by Reactor
Engineering personnel, In addition, the Reactor Protection System !JE| was
fully operabie throughout this transient in case it would have become necessary
to automatically insert control rods to reducs reactor pover, Therefore, this
event is not considered to be safety significant,

V. Corrective Action

To prevent recurrence, Slave Trip Units 1B21-N6178 and 1B2.-N61BB and the
calibration unit were veplaced due to theiy possible susceptibility to nois..
Additionally, SRV Pressure Actuation Channel B Functional Tests vere
re-performed for the "B" and "P" channels on November 25, 1992, witk no problems
being identified. The slave trip units will be sent to the vendor vhere a
failure analysis vil] be performed.
requirement to lower reactor pover prior to closing unexpectedly opened SRVs.
As part of the established requalification training program, all plant licensed
operators viil be trained (o this event.
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USAR Appendix 3B, Contalnwent Loads, documents analysis ot dynamic phenomena on
the contalnment system and other structurss within the Reactor Building during a
The analysis ‘ncludes opening of several
SKVy, and therefory bounds the transient described in this repori. Furthermore, |
this event vill not contribute to the Cumulative Fatigue Damage Factor, L

ONI 821-1 will be revised to add a

Energy Industcy ldentification System Codes are identified in the text as [XX].
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