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Om 12/28/87 at 1322, during periodic testing, Unit | Reactor Trip occurred vhen
Flectrical Maintenance (EM) personnel were directed to the wrong Reactor
Protective Svatem (7300 RPS) cabinet dy an ervor in & schematic diagram, The
error in the schematic diagran caused the personnel to complete & I out of &
Reactor Trip signal., A Low-low Level in Steam Generator 18 did not actually
exist, Operations implemented the Keactor Trip Recovery Proacedure to recover from
the transient, At 1214, EM initiated & Reactor Trip signal vhen they did not
follow procedure and caused a general varning on Train A of the Solid State
Protection Svetem (SS5PS) while a general warning existed on Train B of the SSPS,
Unit | was returned to Mode |, FPower Operation, on December 29, at 1249, The
Reactor Trip is assigned a cause of Design Deficiency decause the schematic
diagram was incorvect., Also Personyel Error because personnel did not pursue
adequate checks on the diagram, The second Reactor Trip signal {s assigned a
Personnel Error, because personnel involved did not follow procedure. Also
Defective Procedure hecause no precautions were in the procedure to prevent events
of this type. The diagrams were marked as incorrect and changes to correct Units
| and 2 diagrams vere iloplemented, All other 7300 diragrams were reviewed,
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INTRODUCTION

On December 28, 1987 at 1322, during periodic testing, a Unit | Reactor Trip
occurred when Instrumentation and Flectrical (IAE) personnel were directed to the
wrong Reactor [EIIStRCT] Protective System (7300 RPS) [E11S:)C) cabinet [EIIS:CAR)
by an error in a schematic diagram, The error in the schematic diagram caujred lAF
personnel to adjust Chamnel & of the Steam Generator [E11S:8G) 1B Low-Low Level
instrumentation loop which he thought was Channel 2. Since Channel 2 was in a
[EI1IS:TRE) tripped condition, adjusting Channel & completed a two out of four
logie Reactor Trip signal. A Low-lLow Level in Steam Cenerator 1B did not actuazlly
exist, The Main Turbine tripped because of the Reactor Trip., Operations
implemented the Reactor Trip Recovery Procedure to recover from the transient.

At 2214, while performing pre-startup periodic testing on the Nuclear
Instrumentation (NI) system [EIIS:BQ), IAE personnel initiated a Reactor Trip
signal when they did not follow procedure and caused a general warning on Train A
of the Solid State Protection System (SSPS) [EIIS:)C) while a general warning
existed on Train B of the S8PS, Unit | was returned to Mode |, Power Operation,
on December 29, at 1249,

Unit . was ia Mode |, Power Operacion, at 967 power, at the time of the Reactor
Trip., Unit | was in Mode 1, Hot Standby, when the second Reactor Trip signal was
generated,

The Reactor Trip has been assigned a cauvse of Design Deficliency because the
schematic diagram for the Steam GCenerator |B Low-lLow Level instrumentation,
Channel 2, was incorrect. A contributing cause of Fersonnel Error has been
assigned to this event because the IAF personnel invelved did net pursue adequate
checks when the schematic diagram did not appear to be correct,

The second Reactor Trip signal has been assigned a cause of Personnel Error
because the AL persomne’ fovolved did not follow procedure, A contributing cause
| of Defective Procedure has dbeen assigned to this event because there were no
precautions in the [AE and/or Operations procedure to prevent events of this
nature.

EVALUATION:
Background

The 7300 RPS automatically keeps surveillance on process variables which are
directly related to eguipment mechanical limitations (e.g. pressures, water
levels, ete.), and also on variables which directly affect the heat transfer
capability of the Reactor (e.g., flows, temperatures, etc.). Other parameters
used in the 7300 RPS ac¢e calculated from various process variables., Whenever a
direct process or calculated variable exceeds a setpoint, the Reactor is shut down
in order to protect against either gross domage to fuel cladding or loss of system
integrity which could leag to release of fission products inte the Containment
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Building [EIIS:NH), The 7300 RPS consists of four protection cabinets; each

cabinet contains one protection channel, Each channel {s completely indeperdent;

channels do not cross between cabinets., A functional test is performed monthly on
each channel of the 7300 RPS and each channel test takes several days,

Each 8/C 1s provided with four level transmitters [EIIS:LT), Each transmitter is
related to one channel of the 7300 RPS. Any two Low-low level signals from any
one S5/C will initiate a Reactor Trip signal (two out of four logie).

The SSPS consists of two redundant logic trains (Train A and Train B) which
receive inputs from the 7300 RPS channels and NI channels to complete the logic
necessary to automatically open the Reactor Trip breakers. FEach train contains a
Multiplexer Test switch [EIIStHS], At the s.art of a Nl system test, this switch
(in either train) is placed in the A+B position. The A+R position allows
comparison of Train A and Train B logic so that one channel that inputs to both
traing can be tested, When rotating the Multiplexer Test switch from or to the
Normal position it has to pass through the Inhibit position, When the switch {s
rotated through the Inhibit position, a general warning signal {s generated; a
general warning signal on both trains of the S5PS at the same time will cause a
Reactor Trip, A general warning signal will exist {f the switch is rotated
quickly, even though the general warning lamp [ELIS:IL] does not energize,

Description of Event

On December 28, 1987, at approximately 0800, IAE personnel resumed routine testing
on Channel 2 of the 7300 RPS cabinets, The Channel 2 $/C I8 Low-Low Level
instrumentation loop was found to be out of tolerance. An error on a schematic
diagram led the 1AF personnel inveolved to a Channel & circuit card, and vhen they
attempted to make adjustments on the circuft cavd, a spike resulted in Channel &
of the 8/G 1B Low=Low Level instrusentation loop, Simce Channel 2 was in test
(tripped condition), a twe out of four logic generated a Reactor Trip signal at
1322:20, and the Unit | Reactor tripped. The Reactor Trip caused a Turbine Trip
immediately thereafter, OPS implemented the Reactor Trip Recovery Procedure to
recover from the transient.

On December 28, 1987, at approximately 2214, IAE and OPS were conducting
pre-startup testing on NI Channel N-31 and the Manual Reactor Trip system
simultaneously., OFS racked in and closed Reactor Trip Breaker BYB (EIIS:3KR)
which caused a genwsal varning on SSPS Train B, [IAF completed testing on NI
Channel N-31 and returned the Multiplexer Test switch on SSPS Train A to Normal
which generated a general wvarning ocm 38SPS Trainm A, A Reactor Trip signal was
generated at 2214 because of the general warning on both trains of the SSFS, A
Main Feedwaier (CF) system [EI1S:8)] isolation occurred and was reset by OFS,

Unit | entered Mode | at 1249 on December 2%, 1987,
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IAE Specialist A and IAE Technician A vere performing monthly periodic
maintenance, Protective System Channel 2 Functional Test, on Channel 2 of the $/C
IB Low-Low Level instrumentation loop. They found an out of tolerance reading and
L determined that the lead/lag circuit card needed to be adjusted. They consulted
the schematic diagram series referenced in the procedure to determine the number
of the circuit card to adjust, Schematic diagram, Steam Generator Level #1,
l1isted the lead/lag card as Cé~126 (cabinet 4, slot 326), The 1AE personnel
involved thought that the number did not appear to be correct since all the other
¢ireuir card numbers on the schematic drawing began with C2, They looked in
Cabinet 2 at slot number 126 and found that slot empty., They got permission from
the Control Room personnel to open a zecond 7300 RPS cabinet to locate the
lead/lag circuit card listed on the schematic diagram. Slot 326 in cabinet 4
contained a new lead/lag circult card and the 1AE personnel involved assumed that
& Nuclear Station Modification (NSM) had relocated the Channel 2 card to cabinet
4, They attempted to adjust the lead/lag circuit card output and caused a spike
F vhich indicated a Low-low Level in $/C 18 on Channel & of the 7100 RPS, Since S/C
1§ Low~Low Level Channel 2 was in tast, a 2 out of 4« logie iniciated a Reactor
Trip. The root cause of this Reactor Trip was the error in the schematic diagram;
therefore, a cause of Design Deficiency has been assigned to this event,

Duke Design Engineering (DE) conducted an investigation ro determine when the
error was made on the schematic diagram, NSMs wvere implemented during the |98%5
Unit | and Unit 2 refueling outages which added lead/lag civcuit cards to the S/CG
Level instrumentation loops., The error was made on Westinghouse draving number
TIBSDAR which is for Channel 2 of S$/C |8 Level. The error indicated the location
for the lead/lag circuit card as Channel 4 of S/C 1B Level which is Westinghouse
draving number 7I8SDE4, DE personnel believe that in the process of upgrading the
dravings, Wistinghouse draving number 48 was changed instead of Westinghouse
draving nusber 84, The Westingliouse dravings inm the fleld package for the NSM
were correct, The Unig 2 7300 RPS 1is identical to the Unit 1| 7300 RPS; therefore,
the Unit 2 draving was copled from the Unit | drawing and the error was also
transferred to the Init 2 draving.

A contributory cause of Persornel frror has also been assigned te this event
because the IAY personnel invelved questionrd among themselves the correctness of
the schematic disgram but did not pursue it far enough, Although the drawing did
not appear correct, they proceeded without contacting IAE Staff persomnel, The
IAE personnel invelved were Emplovee Training and Qualification System qualified;
both had been to school provided by Westinghouse on the 7300 RPS; 1AF Specfalist A
has approximetely ! vears experience and JAF Technician A has approxinmately &
years experience workimg on the 7300 RrPS,

The second Reactor Trip signal wvas initiated during independent pre-startup
testing being conducted by 1AE and OPS, On December 28, at 2130, 1AE Specialist
B, with IAE Specfalis. A acting as independent verifier, started pre-startup
testing on NI Chano- i N3l using period test procedure, Nu¢lear Instrumentation
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System Source Range Functional Test, At the starv of the procedure, [AE personnel
are directed to verify that the general warning lamps on SSPS Train A and Train B
are operable and extinguished prior to placing the SSPS Train A Multiplexer Test
switeh in th e A+E position, IAE personnel rotated the Multiplexer Test switeh to
the A+E position, In the meantime OFS started to perform pre-startup testing on
the Manual Reactor Trip system using periodic test procedure, Manual Reactor Trip
Function Test, OPS personnel did not expect the two tess to impact each other,
OPS racked in Reactor Trip Bypass Breaker BYS which enevgized the SSPS Train B
general warning circuit, The IAE personnel {nvolved completed the functional test
on N1 Channel N-31 and returned to the SSPS cabinets to return the Train A
Multiplexer Test switch to the Normal position as directed by the procedure, The
procedure directs 1AE to verify that the general warning lamps are extinguished on
SSPS Train A and B prior to returning the switch to the Normal position,

When the IAE personnel involved went to the SSPS Train B cabinet, they found the
general warning lamp on, They talked to the OPS Assistant Shift Supervisor and
found out that Reactor Trip Bypass Breaker BYE wvas racked in which gave the Train
% B general warning lamp., The IAE personnel involved and the OPS Assistant Shife

Supervisor discussed the situation bhut specific mention of a Reactor Trip signal
was not made; the OPS Assistant Shife Supervisor then said he had no problem with
returning the switch to the Normal position,

IAE Specialist B 1s not trained on the SSPS and he did not know that two general
warnings would generate s Reactor Trip signal. ITAYX Specialist B also thought that
rotating the Multiplexer Test switch rapidly would prevert a general warning
signal, TAE Specialist A is trained on the SSPS and knew that two general
varnings would generate a Reactor Trip signal, but he also thought tha! rapidly
rotating the switch vhen going from the A+E position to the Normal position would
not produce & general warning signal, The [AF personnel involved did rotate the
switch to the Normal position rapidly enough mot te i]luminate the general warning

lamp, but the general warning circuitry still saw the signal and generated a
Keactor Trip signal,

——

The procedure, Nuclear Instrumentation System Source Range Funmctional Test, did
contain a step to verify that the general warning lamps were extinguished prior te
rotating the Multiplexer Test switch to the Normal position, When the IAE
personnel involved found the general varning lamp on Train B illusinated, they
only checked with OPS instead of checking with the appropriate IAE Staff personnel
prier te t tatwng ¢he switch, They also should have walted for OFS to complete
the Manual Reactor Trip Function Test prior to rotating the switch, Therefore,
this event has been assigned a cause of Personnel Error,

A contributory cause of Defective Procedure has also been assigned to this event,
Since the procedure, Nuclear Instrumentation Svstem Source Range Functionmal Test,
is normally pertorsed by personnel trained on the NI system who ave not traiased on
the OSPS, a caution should de in the procedure relating to the SSPS Multiplexer
Test awite™ paration, The OPS procedure, Manual Reactor Trip Function Test,
should also include a prerequisite relating to other train testing in progress,
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Several anomalies occurred during this Reactor Trip, 8/G D Containment Isolation
Mein Feedwater valve [EIIS:18V), valve ICF=26, opened after OFS manually closed
the valve, OFf wrote an emergency priority work request to investigate /repatir
valve 1CF«26, OPS personnel said that preblems with the $/C Containment Isolation
Main Feedvater Valves are recurring, IAE has identified the problem as being
associated with the valve accumulator pressure switches [E1ISiPS|, The pressure
switches are the wrong type for the application and will not maintain the proper
setpoints. Turbine Driven CF Pumps [EIIS:P] 1A and 1B tripped on high discharge
pressure, OPS and IAE investigated and did not find any prodblems, (The same
problem occurred on a subsequent Reactor Trip om January 7, 1988, 1AE personnel
investigated and corrected the provlem,! The new Events Recorder is not provided
with as many inputs as the old Events Recorder to accurately determine a sequence
of events on a Reactor Trip, lerformance personnel are pursuing corrective action
to reconnect the deleted inputs to the new Events Recorder,

During the Reactor Trip, OPS responded to the transient in a timely manner teo
stabilize the unit, All primary and secondary key parameters were at approximate
no~load conaitions thivey minutes after the trip. The open setpoints for all four
$/C Power Uperated Relief Valves (FORVa) [EIL1S:RV] were exceeded and all four
valves opened. S/GC |8 PORV, valve 18V«1), opened early and closed late,
FPerformance (FPRF) wrote & routine priority work request to investigate and repair
valve 1§V-13, 1AE personnel bdelieve that one problem associated with valve 18V=1])
opening early and closing late 1s the timing of the data retrieval during a
Reactor Trip., The maximum 5/C pressure reached was approximately 1135 PSIC, which
is below the open setpoints of the Main Steam [(FI18:58] Line Code Safety Valves
[EITS:1RV), and they d1id not open, Pressurizer (PZR) [EIISiPZR) pressure reached 1
approximately 2270 PSIC, which 1is below the open sevpoluts of the PIR PORVs

[EYIS.RV] and FIR Code Safety Valves [ELIS:RV], and the valves did not open, CF
isolation occurred on a Reactor Trip with Low T-ave., The 8/C |8 Low-Low Level
signal actuated the Auxtliary Feedvater (CA) system [EIIS:SA] and the Motor
[ET1S:M0O)] Driven CA pumps [EIIS:P| started to supply feedwater to the S/Gs,

The Steam Dump To Condenser Valves [EIIS:FCV] responded properly and modulated as
necessary to provide a heat sink for the Reactor., Steam Dump To Condenser Valves
15B=3 and 18B~6 had been isolated due to seat leakage and did not operate. There
are vork requests outstanding to repair valves 188-3 and |5B«6,

On December 29, at 0153, while Uuit | was in Mode 3, Hot Standdby, “S$/C Flow
Mismateh Low CF Flow Alert" alarms were received in the Contrel Room, Stean
header pressure indicated high and the Steanm Dump To Condenser Valves opened,
Reactor Coolant T-ave dropped from 557 degrees-F to 540 degrees~F, and PZR level
dropped to approximately 15 percent. loss of letdown resulted from the low PIR
level., OFS implemented the loss Of Letdown, Charging, or Injection procedure to
restore normal letdown and charging. The cause of this transient was water in a
steam pressure transmitter which was caused by steam from & steam leak dlowing on
the transmitter, The steam leak was isolated, and the transmitter was dried out
and returned to service,
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A review of the McGuire Reperts revealed numerous Reactor Trips, Licensee Fvent
Reports (LER) 389/87-21, 370/86-16, 370/86-21, and 370/85-26 described Reactor
Trips caused by personnel error. LERs 370/86-~0) and 170/85«13 described Reactor
Trips caused by procedure deficiencies. Therefore, this event is considered
recurring. The corrective actions for these events were directed at specific
procedures or components and would not have prevented this event,

This event {s not reportable to the Nuclear Plant Reliability Data Svatem (NPRDS),

CORRECTIVE ACTIONS:

lometliate: 1) OPS implemented the Reactor Trip Recovery Procedure,

2) OFS reset the CF isolation that occurred when the second
Reactor Trip signal was received,

i) IAE Staff personnel maried the Unit | and Unit 2 Channel 2 S/C
IB and 2B Level instrumentation loop schematic diagrams as
being incorrect.

Subsequent: 1) DE implerented changes to correct the Umit | and Unit 2 8/C 18
and 28 Livel instrumentation loop schematic diagrams,

2) DE revieved all of the 7300 KPS schematic diagrams {navolved in
the 1983 NSM and did not “ind any addirional errors.

Flanned: 1) IAE will follow up with PEF on the problem with valve 13V-13
to upgrade data retrieval and/or amalysis te sore accuralely
deternine PORV 11ift times,

2) The replacenent of the accumulator pressure swilches for the
$/C Containment Isclation Main Feedvater Valves will be
evaluated by a Station Problem Report that IAE will {nftiaste.

3) TIAE will faitiate short term training and cocmmunication on the
7300 RPS cabinet door control and provide input to Production
Tratning Services, OPS, and FRF,

&) + 1AE will initiate o discussion with apprepriate 1AF, OPS, and
PRF personnel regarding SSPS general wvarnings and each group
will provide administrative controls (training,
communications, and procedures! as necessary to prevent
incidents pertaining to the SSPS general waming alarmss,
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SAFETY ANALYSIS:

This Reactor Trip was caused by & S/C IB Low-lLow Level signal, A Low-low Level in
§/C 1B did not actually exist, The unit responded to the Reactor Trip without any
significant problems, The key piimary and secondary parameters were at their
approximate no-load value 30 minutes after the trip, Adequate core couling was
maintained throughout the transient, and the NC system pressure boundary was not
challenged, The Steam Dump To Condenser Valves opened to remove heat fiom the
Reactor, The open setpoints for the 5/C PORVs were exceeded, and the valves
opened to reduce 5/C pressure. The open setpoints for the S$/C Code Safety Valves,
PIR PORVs, and the PIR Code Safeiy Valves were not reached and the valves were not
challenged, Emergency power and/or emergency core coeling were not required in
this event and they were not actuated,

: There were no personnel injurles, personnel overexposures, or releases of
radioactive material as a result of this event,

fhis event is censidered to be of no significance with respect to the health and
safety of the publie,
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January 27, 1988

U, 8, Nuclear
Tocument
l.“‘“.-. .CCD

Subject!

atory Commission
Desk
20888

Docket No, $0-1389

Licensee Event Report 369/87.36

Centlemen:

MeGuire Nuclear Sgation, Unit |

Pursuant to 10CFR 50,73 Sections (a)(]) and (d), attached is Licensee Event Report

J69/87-36 concerning a reactor trip that occurred on Decesber 28,
report is being submitted in accordance with 10CFR 50.73(a)(2)(1v).

1987, This
This event (s

conaidered to be of no significance with respect to the health and safety of the
publie,

Very truly yours,

Ml h Tk,

Hal 5, Tucker
SEL/21)/4ge

Attachment

Dr. J, Nelson Grace

Regional Administrator, Regloe 11
U8, Nuclear Regulatory Commission
101 Marfetta St,, NW, Suite 2900
Atlanta, GA 3032)

INPO Records Center
Suite 1500

L1100 Circle 75 Parkway
Atlante, GA 30339

MEM Nyclear Comnsultants
1221 Avenue of the Americas
New York, NY 10020

American Nuclear lnsurers

¢/eo Dottie Sherman, AXI Librery
The Exchange, Suite 245

270 Farmington Avenue
Farmington, CT 0642

Mr. Darl Hood

U.8, Nuclear Regulatory Commission
Office of Nuclear Reactor Regulatiom
Washinztom, D,C. 20558

Mr, W.T. Orders
NRC Resident Inspector
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