
ACCELERATED Dl IBUTION DEMONSTRATION SYSTEM 
REGULATOR)NFORMATION DISTRIBUTION SY M (RIDS) 

ACCESSION NBR:8904180103 DOC.DATE: 89/04/05 NOTARIZED: NO DOCKET # 
FACIL:50-287 Oconee Nuclear Station, Unit 3, Duke Power Co. 05000287 
AUTH.NAME AUTHOR AFFILIATION 
LOWERY,H.R. Duke Power Co.  
TUCKER,H.B. Duke Power Co.  
RECIP.NAME RECIPIENT AFFILIATION 

SUBJECT: LER 89-002-00:on 890306,reactor trip due to turbine/ 1 
generator trip.W/890405 ltr.  

W/8 ltr.  

DISTRIBUTION CODE: IE22D COPIES RECEIVED:LTR I ENCL SIZE: 
TITLE: 50.73 Licensee Event Report (LER), Incident Rpt, etc.  

NOTES: 

RECIPIENT COPIES RECIPIENT COPIES 
ID CODE/NAME LTTR ENCL ID CODE/NAME LTTR ENCL 

PD2-3 LA 1 1 PD2-3 PD 1 1 
PASTIS,H 1 1 

INTERNAL: ACRS MICHELSON 1 1 ACRS MOELLER 2 2 
ACRS WYLIE 1 1 AEOD/DOA 1 1 C 
AEOD/DSP/TPAB 1 1 AEOD/ROAB/DSP 2 2 
DEDRO 1 1 IRM/DCTS/DAB 1 1 
NRR/DEST/ADE 8H 1 1 NRR/DEST/ADS 7E 1 0 
NRR/DEST/CEB 8H 1 1 NRR/DEST/ESB 8D 1 1 
NRR/DEST/ICSB 7 1 1 NRR/DEST/MEB 9H 1 1 
NRR/DEST/MTB 9H 1 1 NRR/DEST/PSB 8D 1 1 
NRR/DEST/RSB 8E 1 1 NRR/DEST/SGB 8D 1 1 
NRR/DLPQ/HFB 10 1 1 NRR/DLPQ/QAB 10 1 1 
NRR/DOEA/EAB 11 1 1 NRR/DREP/RPB 10 2 2 
NRR/DRISS.IB 9A 1 1 NUDOCS-ABSTRACT 1 1 
REG FILE 02 1 1 RES/DSIR/EIB 1 1 
RES DSR/PRAB 1 1 RGN2 FILE 01 1 1 

EXTERNAL: EG&G WILLIAMS,S 4 4 FORD BLDG HOY,A 1 1 
H ST LOBBY WARD 1 1 LPDR 1 1 
NRC PDR 1 1 NSIC MAYS,G 1 1 D 
NSIC MURPHY,G.A 1 1 S 

A 

NOrE TO ALL "RIDS" RECIPIENIS: 
S 

PLEASE ELP US TO REU WASTE! CONTACT THE DOCLMENT CONTROL DESK, 
ROOM Pl-37 (EXT. 20079) TO ELIMINATE YOUR NAE FIXM DISTRIBUTICE 
LISTS FOR DOCUMES YOU DON'T NEED! 

TOTAL NUMBER OF COPIES REQUIRED: LTTR 44 ENCL 43



*JRC Form 366 U.S. NUCLEAR REGULATORY zO&WI3SiON 

(443) APPROVED oMS NO. 3150-104 

LICENSEE EVENT REPORT (LER) EXPIRES: 11/31/n 

IFACILITY NAME Il DOCKET NUMBER (2) PAG Il 

Oconee Nuclear Station, Unit 3 10 15 10 10 10_ 2 181 7 1 OF1 0 .7 
TITLE (4) 

Reactor trip due to turbine/generator trip 
EVENT DATE (5) LiR NUM1R (g) REPORT DATE (7) OTHER FACILITIES INVOLVED (Il 

SEQUENTIAL REV ON MONTH DAY YEAR FACILITY NAMES 0OCKET NUMBER S 
MONTH DAY YEAR YEAR NUMER NUMBER 

0 15 10 10 1 0 

0013 0o16 8 19 8 0no12 010.o1 o 1_-__81 0 151010 0 1 

THIS REPORT IS SUBMITTED PURSUANT TO THE REQU REMENTS OF 10 CFR : fChfct one or morn of Me fo01n ; (I1 

OPERATING________ ____ 

MODEI 19) 20 .4 b 20.4011ol X So.7n2ans110 73.71(bi 

POWER 20.40 1 H)1 60.36.(e1) 60.7318021). 73.711) 

L1 1 0 20 LE 1 1 0 10 50o73@1421nIn *OTHERn~ I.na'Soa i n bS 
-wo *AO d in rox r, NRC An 

20.408.1 l l. 6073. 2111) 60.73s(2)vuIIA) 369AJ 

20.40,a HIvI(Iif 60.7318211 gD.734alt2HvIuI ) 

20(406s1 (IvI 50.731s (2) l S 0.73(al2Hl(0 

LICENSEE CONTACT FOR TMIS LER 112) 

NAME 
TELEPHONE NUMBER 

AREA CODE 

H. R. Lowery, Oconee Safety Review Group 80 3 818 51- 3 0 31 
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (131 

MANUFAC- REPORTABLE:.X C UE SSE O PNN MANUFAC- EtPORTAILE:..-."".*..-''*'.:*'*'''*-::: 

CAUSE SYSTEM COMPONENT N A R B E CAUSE SYTEM COMPONENTTO NPRDS 

SUPPLEMENTAL REPORT EXPECTED (14 

YES Of v c e EXPEC D SUMISSION DAE NO...............  

MONTH D AY YEAR 
SUIPLEMNTALREPRT XPECED 14)EXPECTED 

SUSMISSQN 

YES if a, owe xp~rw umsio, .Ar) _1 7DATE (15) 

ABSTRACT /Lim/r ro 1400 OWc, i.e. a.poxim ejteI fiften siVge-ease rvopwritfen ines; (161 

On March 6, 1989 at 0657 hours while operating at 100% Reactor Power, the 
Unit 3 Main Turbine (MT) tripped, resulting in an anticipatory Reactor 
trip. The MT trip was initiated by a generator lockout which was due to a 
loss of generator excitation. The reason for the loss of excitation 
could not be determined. Additionally, three pipe supports were damaged 
following the trip as a result of a water hammer in the Main Steam Turbine 

Bypass line. The immediate corrective action was to stabilize the unit at 
hot shutdown. Subsequent corrective actions included determining the 
cause of the trip and implementing a plan for the repair of the three pipe 
supports. The actual root cause of the trip could not be determined, 
therefore this event is classified as unknown.  
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BACKGROUND 

The Oconee Nuclear Station switchyard [EIIS:FK] is divided into a 230 kV 
portion and a 525 kV portion. The 230 kV and 525 kV switchyards are 
connected to each other through the autobank transformer [EIIS:XFMR], 
thereby allowing the units to supply power to either of the switchyards.  
Units 1 and 2 normally supply power to the 230 kV switchyard and Unit 3 
normally supplies power to the 525 kV switchyard. The 230 kV switchyard 
supplies power to the Jocassee Pumped Storage Hydro Station whenever it is 
necessary to operate the Hydro Station as a pump to pump water back to the 
lake.  

Dispatchers notify Control Room Operators (CRO) when the 230 kV and the 
525 kV switchyards need to be separated based on system power 
requirements. Dispatchers also specify to the CROs the required reactive 
load prior to separating switchyards, the positioning of the automatic 
voltage regulator either in automatic or manual mode, and the acceptable 
voltage differential between the plant-side bus and the grid-side bus.  

The automatic voltage regulator monitors the output voltage of the main 
generator and maintains the voltage at the level specified by the Control 
Room Operator.  

Switchyard line reactors are applied to long distance 525 kV transmission 
lines to partially compensate for the large charging currents generated by 
the transmission lines. The reactors help control the voltage conditions 
of both the line and the line terminal. In some instances the reactors 
also help minimize overvoltages that can occur during switching 
operations.  

EVENT DESCRIPTION 

On the morning of March 6, 1989, Unit 3 was operating .at 100 % power.  
Power Circuit Breakers (PCB) had previously been opened to separate the 
grid-side bus and the plant-side bus of the 525 kV switchyard while the 
Jocassee Hydro Station was pumping back to the lake for later peak 
reserve. Therefore, Unit 3 was supplying power to the 230 kV switchyard 
via the autobank transformer. The Dispatcher requested the Units 1 and 2 
Control Room Operators (CRO) to reduce reactive load, MVARs. The 
Dispatcher also requested the Unit 3 CRO to increase reactive load to 180 
MVARs, in preparation for closing Unit 3 into the grid-side of the 525 kV 
switchyard. The Unit 3 CRO noticed that reactive load on Unit 3 increased 
to 180 MVARs when Units 1 and 2 reactive load was decreased. The Unit 3 
CRO informed the Dispatcher of the Unit 3 reactive load increase. The 
Dispatcher told the Unit 3 CRO that no additional changes were necessary 
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and to expect a mild swing in reactive load upon tieing the 525 kV 
plant-side and grid-side buses together. At 0657 hours, PCB-55 was 
closed, thereby tieing the 525 kV plant-side and grid-side buses together.  
Approximately five seconds after PCB-55 was closed, a loss of excitation 
on the Unit 3 generator [EIIS:TB] occurred, followed by a generator 
lockout and a Main Turbine [EIIS:TA] and Reactor [EIIS:RCT] trip.  
Following the Turbine and Reactor trip, the Unit was stabilized at hot 
shutdown. The Main Feedwater [EIIS:SJ] Pumps did not trip, and 
consequently no actuation of the Emergency Feedwater System [EIIS:BA] 
occurred. In general the plant post-trip response was as expected. The 
average Reactor Coolant System (RCS) [EIIS:AB] temperature stabilized at 
about 550 degrees Fahrenheit. RCS pressure ranged from 2150 psig prior to 
the trip, to a minimum of about 1830 psig, and to a maximum of 2200 psig.  
After initial fluctuations, the RCS pressure averaged 2155 psig.  
Pressurizer level decreased from the initial pre-trip value of 220 inches 
to a minimum of 70 inches immediately after the trip and then was 
maintained at 160 inches by starting the "3B" High Pressure Injection 
[EIIS:BQ] Pump. Pressure in the "3B" Steam Generator (SG) [EIIS:SG] was 
initially controlled at approximately 1025 psig before controlling 
steadily at 970 psig. Pressure in the "3A" SG was initially controlled 
between 980 and 1005 psig until pressure dropped, concurrent with the drop 
in the "3B" SG, to 925 psig and increased to 950 psig. The control of the 
"3A" SG pressure is attributed to the manual cycling of Main Steam Bypass 
valves by the CRO to lower header pressure to reseat a Main Steam Relief 
valve, 3 MS-8. The level in both SGs dropped to 25 inches and controlled 
smoothly.  

Additionally, following the trip, a water hammer in the Main Steam Turbine 
Bypass [EIIS:SQ] line to the "A" Condenser [EIIS:SQ] caused a twelve to 
eighteen inch deflection in the line. Three pipe supports were damaged 
and insulation on the pipe was damaged as a result of the water hammer.  
Subsequent investigation indicated that the most likely point of water 
accumulation was at an orifice in a drain line. A plan for the repair of 
these pipe supports concurrent with plant restart was implemented.  

Immediately following the Turbine and Reactor trip, the Main Feedwater 
Block Valves (3FDW-31 and 40) came out of automatic mode and remained 
open. These valves were in automatic mode prior to the trip and they 
should have remained in automatic mode. The valves also should have 
closed after the Reactor trip. Because of training and awareness of this 
problem with the valves, the CRO expected the valves to be out of 
automatic mode and out of their required position. The CRO properly 
closed the valves. While the performance of the Main Feedwater Block 
Valves was not desirable, it was expected. The above-mentioned problems 
were previously identified and corrective actions assigned in Licensee 
Event Report 269/89-01.  
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Initially, lightning strikes on the transmission lines, concurrent with 
the closure of PCB-55, were suspected as having caused the trip. The 
Reactor was returned to critical at 1215 hours and two of the damaged 
piping supports were repaired prior to placing the Main Turbine on line at 
2253 hours that night.  

There was no apparent RCS leakage induced by this trip and no actuation of.  
either Engineered Safeguards Systems [EIIS:JE] or Pressurizer relief 
valves occurred during this incident.  

CONCLUSIONS 

The Main Turbine and Reactor tripped five seconds after Power Circuit 
Breaker (PCB) 55 was closed. When PCB-55 was closed, a loss of excitation 
on the Unit 3 generator occurred, followed by a generator lockout, which 
caused the Main Turbine and Reactor trip. A review of switchyard data 
indicated that the lightning strikes did not occur at the same time as the 
closure of PCB-55 and did not cause the trip. The root cause of this event 
could not be determined, therefore the root cause of this event is 
classified as unknown. It is noted that a task force of Transmission, 
Design Engineering and Nuclear Production representatives has been formed 
to determine the cause of the trip. The task force has outlined 
additional testing and investigation into the cause of the unit trip to be 
conducted, but much of this testing must be performed with the unit at 
both low power levels and off line. Although various adjustments to the 
Unit 3 automatic voltage regulator have been verified as being 
appropriate, testing of the automatic voltage regulators during each units 
next refueling outage will be conducted. An evaluation of the voltage 
differential between the plant-side and grid-side buses, which was 24 kV 
at the time of the trip, revealed that a lower differential would have 
been preferable, and that a 24 kV differential, combined with not 
utilizing the switchyard line reactors, could have contributed to the 
trip. Also, it would have been preferable to have placed the switchyard 
line reactors into service prior to closure of PCB-55, failure to do so 
could have contributed to the trip. It is concluded that the voltage 
differential between the plant and grid-side buses should be kept to a 
minimum prior to closing switchyard tie-breakers (PCBs) and that 
switchyard line reactors should be placed in service prior to closing 
switchyard tie breakers (PCBs).  

It is concluded that the damage to three Main Steam Turbine Bypass (MSTB) 
piping supports was caused by a deflection of the piping due to a water 
hammer in the line. It is suspected that the MSTB drain line was 
obstructed, thereby allowing water to collect in a portion of the MSTB.  
piping, which led to the water hammer. Repairs to two of the piping 
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supports began shortly after the trip and were completed at 2140 hours on 
March 6. Repairs to the third pipe support were completed on March 9. It 
is also suspected that the water hammer cleared the drain 1-ine of the 
obstruction. Thus,. presence of an obstruction in the line prior to the 
trip could not be verified. The drain line was verified as being clear 
after the trip, so that additional condensation in the MSTB piping is 
expected to drain to the Condenser, however, the potential for the drain 
line to become obstructed still exists. It is noted that Design 
Engineering has generated a Station Problem Report, which suggests a means 
of resolving the drainage problem. It is concluded that in order to 
reduce the probability of a similar problem in the future, a long-term 
resolution should be pursued.  

After the Unit 3 trip, the Main Feedwater (FDW) Block Valves, 3FDW-31 and 
3FDW-40, came out of automatic mode and remained open. Because of 
training and awareness of this problem with the valves, the Control Room 
Operator (CRO) expected the valves to be out of automatic mode and out of 
their required position. The CRO properly closed the valves.  
Investigation from an earlier incident (reference Licensee Event Report 
269/89-01) revealed that a brief power loss to the momentary contact 
switch for the Main Feedwater Block Valves caused the loss of a seal-in 
circuit relay. The loss of this relay allowed the Main Feedwater Block 
Valves control to come out of automatic mode. The loss of this relay is 
an expected response until a modification to correct the problem is 
implemented.  

The Main Steam Relief Valve which had to be reseated by lowering Turbine 
Header pressure was identified as 3MS-8. Additional investigation was 
performed by Mechanical Maintenance regarding the valve's performance and 
it was determined that additional valve maintenance is not required.  

Several other unit trips occurred in the past year. Two of the trips, LER 
287/88-06 and LER 270/89-03, were due to unknown root causes, however, the 
events were unrelated to this incident, therefore this event is considered 
non-recurring. None of the corrective actions associated with these trips 
could have prevented this trip. LER 287/88-06 detailed two Unit 3 trips 
that occurred 'on November 14, 1988. One trip was due to an unknown cause 
and the other was due to a ground fault in the Steam Generator (SG) level 
trip signal monitor. Corrective actions for the second trip addressed 
testing the SG high level trip signal monitors that were in use and those 
that were in stock prior to use. LER 270/89-03 detailed a Unit 2 trip 
that occurred on February 5, 1989, during testing of the Master Trip 
Solenoid test switch. The cause of the trip could not be determined. No 
personnel injuries, radiation exposures, or releases of radioactive 
material resulted from this unit trip. Consequently, the health and 
safety of the public .were not compromised as a result of this event.  
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CORRECTIVE ACTIONS 

Immediate 

The immediate corrective action was to stabilize the unit at hot 
shutdown.  

Subsequent 

1. The three piping supports which were damaged during the 
transient were repaired.  

2. Operations generated Information Notices for each unit to 
identify specific switchyard-related details that Control Room 
Operators should discuss with Dispatchers prior to tieing the 
525 kV plant and grid-side buses together.  

3. Station Problem Report, I.D.# 890311, was initiated by Design 
Engineering to resolve problems with the failure of the Main 
Steam Turbine Bypass piping to drain properly.  

4. Mechanical Maintenance determined that additional maintenance on 
Main Steam Relief Valve, 3MS-8 is not necessary.  

Planned 

1. Nuclear Station Modification 2804, as identified in Licensee 
Event Report 269/89-01, ensures that the Main Feedwater Block 
Valves do not come out of automatic mode upon the transfer of 
power from the Main Transformer to the Startup Transformer, will 
be implemented on Units 2 and 3. The modification was 
implemented on Unit 1 during its 1989 refueling outage.  

2. Additional testing will be conducted by Nuclear Production, 
Design Engineering and Transmission Department to determine the 
cause of the trip and to correct anomalies identified as a 
result of the investigation.
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SAFETY ANALYSIS 

Following the Turbine and Reactor trip, the unit was stabilized at hot 
shutdown. Emergency Feedwater [EIIS:BA] was not actuated and the 
Integrated Control System [EIIS:JA] responded properly. The Operations 
Control Room personnel safely controlled the unit following the trip. No 
actuation of Engineered Safeguards [EIIS:JE] systems or Pressurizer relief 
valves occurred, and no Reactor Coolant System .leakage was induced as a 
result of this trip. Following the trip, both Main Feedwater Block 
Valves transferred from automatic to manual control and remained open due 
to the seal-in relay losing power when the unit's electrical loads 
transferred from the Main Transformer to the startup transformer. Because 
this valve response was expected, the Control Room Operator quickly and 
properly closed the valves. This response did not adversely affect the 
plant post-trip response. Emergency systems were available to assist 
Operations personnel in controlling the plant, however, the systems were 
not required to be used and were not activated. All plant parameters were 
within expected values and no safety limits were exceeded. All. systems 
responded correctly and no abnormal plant responses occurred as a result 
of the trip. The health and safety of the public were not jeopardized as 
a result of this event.  
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Duke Power CompanY 
P. Box 33198 
Charlotte,. C. 28242 i fr'Odu'tion 

DUKE POWER 

April 5, 1989 

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

Subject: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 
LER 287/89-02 

Gentlemen: 

Pursuant to 10CFR 50.73 Sections (a) (1) and (d), attached is Licensee Event 
Report (LER) 287/89-02 concerning a Unit 3 reactor trip on March 6, 1989.  

This report is being submitted in accordance with 10 CFR 50.73(a)(2)(iv).  
This event is considered to be of no significance with respect to the 
.health and safety of the public.  

Very truly yours, 

Hal B. Tucker 

PJN 

Attachment 

xc: Mr. S.B. Ebneter American Nuclear Insurers 
Regional Administrator, Region II c/o Dottie Sherman, ANI Library 
U.S. Nuclear Regulatory Commission The Exchange, Suite 245 
101 Marietta St., NW, Suite 2900 270 Farmington Avenue 
Atlanta, Georgia 30323 Farmington, CT 06032 

Mr. D. Matthews INPO Records Center 
Office of Nuclear Reactor Regulation Suite 1500 
U.S. Nuclear Regulatory Commission 1100 Circle 75 Parkway 
Washington, DC 20555 Atlanta, Georgia 30339 

Mr. P.H. Skinner M&M Nuclear Consultants 
NRC Resident Inspector 1221 Avenue of the Americas 
Oconee Nuclear Station New York, NY 10020 
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