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PS~G e • 
Public Service Electric and Gas Company P.O. Box 236 Hancocks Bridge, New Jersey 08038 

Nuclear Department 

July 1, 1983 

Director of Nuclear Reactor Regulation 
u. s. Nuclear Regulatory Commission 
7920 Norfolk Avenue 
Bethesda, Maryland 20014 

Attention: Mr. Gus C. Lainas, Assistant Director 
Operating Reactors Branch 1 
Division of Licensing 

Gentlemen: 

FIRST OUT ANNUNCIATOR PANEL PROBLEMS 
SALEM GENERATING STATION 
NO. 1 UNIT 
DOCKET NO. 50-272 

Attached is our response to your letter, dated June 6, 1983, 
requesting information on the recent problems associated with 
the first out annunciator panel. 

Should you have any further questions, we will be pleased to 
discuss them with you. 

Attachment 

CC: Mr. Donald C. Fischer 
Licensing Project Manager 

Mr. Leif Norrholm 
Senior Resident Inspector 

Very truly yours, 

Liden 
Manager - Nuclear 
Licensing and Regulation 

8307130276 830701 
PDR ADOCK 05000272 
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The Energy People 

95-21 68 (80 M) 11-82 
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• • SUMMARY. 

FIRST OUT ANNUNCIATOR PROBLEMS 

SALEM UNIT NO. 1 

DESCRIPTION OF OCCURRENCE 

At 1350 hours, May 27, 1983, the F-38 First-Out Annunciator for 
No. 11 Steam Generator High-High Level actuated. It flashed with 
a rapid flicker, as it normally would when an alarm condition was 
cleared. There was no audible alarm. The control operators 
immediately checked the RP-4 reactor protection status panel, but 
found no trip indications. Then they checked the steam generator 
level indicators, which were normal. The shift supervisor was 
notified, who reverified all indications and requirements. The 
alarm typewriter was checked for a sequence of events printout, 
but none was indicated. The alarming annunciator was not cleared 
until some time later to allow the opportu~ity to determine the 
causeo 

The F-38 annunciator circuitry was actuated three times during the 
troublesh'Ooting process, responding properly each time. Then, in 
order to more closely monitor any further malfunctions, a brush 
recorder was installed across the Reactor Protection System output 
relay to the annunciator panel. 

At 0310 hours, May 28, 1983, the F-38 annunciator again activated. 
Again, the operators checked the RP-4 status panel. There were no 
trip indications. The steam generator level indicators were checked, 
but were normal. The brush recorder indicated that there had been 
no output signal· from the reactor protection system which had triggered 
the annunciator. Considering these facts, the alarm was cleared and 
no further action was taken. 

At 0847 hours, May 28, 1983, the entire "F" first-out panel actuated. 
No alarms were indicated on the RP-4 status panel, the ~larm typewriter, 
or the brush recorder. No apparent cause was discernable. 

At 1206. hours, May 30, 1983, the F-37 condenser low vacuum overhead 
annunciator actuated. The P250 computer alarm registered on the 
computer. alarm typewriter. Since the RP-4 reactor protection status 
panel indications have no bearing on the F-37 annunciator, no reactor 
trip was required. 
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APPARENT CAUSE OF OCCURRENCE 

Upon investigation on May 28, it was determined that the circuit 
boards for the F-38 and F-42 annunciators had malfunctioned. 

on May 30, it was discovered that the pressure switch associated 
with the F-37 annunciator was out of calibration,· and had erroni
ously tripped the alarm. It was therefore determined that the 
May 30" incident was not related to the incidents of May 27 and 28. 

ANALYSIS OF OCCURRENCE 

The first-out annunciator panel, as designed, provides a visual 
and audible alarm of a condition requiring a reactor or turbine 
trip. These reactor first-out annunciators are actuated by the 
reactor protection bis tables. Indications of the condition o.f 
the reactor protection bistables are provided by lighted indicators 
on the Reactor Protection (RP) status panel. Emergency Operating 
Instruction EI 4.3 "Reactor Trip", requires that upon receipt of a 
reactor trip first-out alarm,· the RP status panel trip indication 
must immediately be verified. If an RP status panel trip is indi
cated concurrent with the first-out annunciator, the reactor must 
be immediately manually tripped. 

During the incidents of May 27 and May ·28, 1983, no RP status 
panel indication existed. Further investigation revealed that 
the steam generator level indicators were all normal. After 
installation of the brush recorder, no output signal from the 
reactor protection system was indicated. · 

Therefore,. it was reasonable to conclude that the malfunction 
was limited solely.to the annunciator circuitry. 

The safety of the environment and_ general public was never in 
question. 

CORRECTIVE ACTION 

The F-38 and F-42 annunciator circuit boards were replaced with 
new ones. Also, the two flasher boards were changed because they 
are the only two boards common to the entire panel. 

The "F" first-out panel tested satisfactorily, and no further 
malfunctions have occurred. 

The F-37 pressure switch was recalibrated, and tested satisfactorily. 

The Engineering Department contacted the manufacturer concerning the 
unexplained annunciator actuation. It was decided to install the 
Unit l circuit boards into the Unit 2 instrumentation in an attempt 
to recreate ·the occurrence. The instrumentation functioned normally 
with no recurrence of the situation. 
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CORRECTIVE ACTION (continued) 

The annunciator power supply voltages were investigated to determine 
the amount of voltage ripple. It was discovered that the Unit 1 
power supplies had a 0.6 .VAC ripple as opposed to a 0.3 VAC ripple 
in Unit 2. The manufacturer attributed this to the aging of the 
capacitors installed in the annunciator power supplies to control 
the AC ripple. That, in conjunction with the aging of the circuit 
boards, w~ich made them more susceptible to the ripple effects, 
accounted for the annunciator actuation. 

A Field Directive is being issued by Engineering to change the 
C-1 and C-2 capacitora in the annunciator power supplies to provide 
for better ripple control. It will also provide for recurrent 
capacitor replacement on a five year basis as a preventive maintenance 
measuree 

REVIEW OF PAST PROBLEMS 

An investigation of past first-out annunciator problems reveaied 
that the F-37 condenser low vacuum annunciator had actuated in the 
past without the accompanying turbine trip because the turbine trip 
setting was 18 to 22 in. Hg vacuum while the annunciator actuati.on 
setting was 25 ino Hg vacuwri. A design change was installed modifying 
the annunciator actuation setting to 22 in. Hg vacuum, making the 
setpoints, not identical, but much closer together. The F-37 con- · 
denser low vacuum annunciator serves to alarm only and not indicate 
the presence of a demand turbine trip. 

Also, a review of the computerized maintenance work order listing 
revealed that on May 10, 1983, the F-42. No. 13 Steam Generator 
high lever first-out annunciator had failed to illuminate when 
the bistables tripped on the RP-4 panel. A new F-42 annunciator 
circuit card was installed, and the annunciator was tested satis
factorily. 

No other first-out annunciator problems were indicated. 

FAILURE DATA 

Rochester Instrument Systems, Inc. 
Circuit Boards AN-076-F, AN-133, and AN-135 
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