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Duke Power Company (803) 882-5363 
Oconec Nuclear Station 
PO. Box 1439 
Seneca, SC 29679 

DUKE POWER 

December 6, 1989 

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

Subject: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 
LER 287/89-05 

Gentlemen: 

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensee Event 

Report (LER) 287/89-05 concerning inappropriate actions which caused 

Engineered Safeguards actuation that lead to fire protection Technical 

Specification violation.  

This report is being submitted in accordance with 10 CFR 50.73 (a)(2)(i) and 

(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, 

M. S. Tuckman 
Station Manager 

/ftr 

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. L. A. Weins 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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ABSTRACT 

On November 14, 1989, at 1622 hours, Oconee Unit 3 experienced an 
inadvertent actuation of three channels of the Engineered Safeguards 
system, while shut down for refueling. The actuation was alarned in the 
control room. The event was caused by nentary loss of power to one 
actuation channel when an operator perforned procedure steps out of 
sequence, while a second actuation channel was tripped in test, thus 
satisfying 2 of 3 logic. Qerations personnel reset nost of the actuated 
components, but failed to reopen a valve isolating fire hose stations 
inside the reactor building, resulting in a violation of Technical 
Specifications. At 2230 hours, the closed valve was recognized by the 
subsequent operations shift personnel and reopened. The root causes of 
the events were Inappropriate Action: failure to follow procedure and 
failure to recognize the problem.
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BACKGROUND 

The Engineered Safeguards (ES) [EIIS:JE] system is designed with three 
analog channels (A, B, C) feeding two groups of four digital channels.  
The two .digital groups are divided into even (2, 4, 6, 8) and odd (1, 3, 
5, 7) channels. The analog channels nonitor Reactor Coolant System 
[EIIS:AB] pressure and Reactor Building (RB) [EIIS:NH] pressure. The 
digital channels actuate components when any two of three analog channels 
actuate. One channel in each group of digital channels controls the 
actuation of ES conponents such that redundancy for actuation of any ES 
function exists.  

The design of the ES circuitry is such that analog channels actuate on 
loss of power, but digital channels do not. Analog channels also actuate 
when placed in test position. Digital channels may be placed in test 
position without affecting operability of the channel.  

The Vital Power distribution system (EIIS:EJ] supplies power fron 
batteries to four channels of DC panelboards (DIA, DIB, DIC, DID). Each 
panelboard supplies a variety of safety related loads. Included on each 
panelboard's loads is a static inverter which converts 125 volt DC to 120 
volt AC for vital AC loads, including the ES logic. DIA and DIB supply 
power to the odd and even ES channels via KVIA and KVIB AC panelboards, 
respectively. Each static inverter is backed up by power from a regulated 
power [EIIS:EI] panelboard. The cross connection to backup power may be 
made either by using a transfer switch, which is an integral unit of the 
inverter, or by using a set of three bypass switches located in a separate 
cabinet.  

The bypass switches are used during an emergency or when the inverter is 
being isolated for maintenance. The switches are wired such that Switch 1 
and 3 isolate the inverter and Switch 2 bypasses the inverter. Therefore, 
if all three switches are closed, the two power sources .(inverter output 
and regulated power) are both suppling the KVI panelboard; if all three 
switches are open, neither power source can supply the KVI panelboard.  
The normal line up is for Switch 1 and 3 to be closed and Switch 2 to be 
open.  

Operations training for emergency action specifies opening Switch 1 and 3 
prior to closing Switch 2 to prevent connection to a potentially faulted 
line. This sequence of action is committed to memory and operators are 
specifically tested doing the task within a specified time limit without 
use of a procedure.  

The Low Pressure Service Water (LPSW) [EIIS:BI] system is a safety related 
cooling water distribution system which provides cooling water for many 

N.C PORs 3"A



AftC Per 36UA 

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION WovsooW..o 31W-.u16 

0=C1I? WAMEl '31 %,1*I %M.1IN 10 Itstot W146 PAGG ta 

Oconee Nuclear Station, Unit 3 0 s 0 0 28789-005-0003 o 0 

canmponents under both normal or emergency conditions. One normal function 
is to supply cooling water to the Reactor Coolant Pump 4RCP) motors 
[EIIS:MOI. A single supply header enters the RB, then branches to supply 
the four RCP motors. The return lines rejoin and a single line exits the 
building. Inside the RB, additional branch lines, isolated by LPSW-563 
and LPSW-564, supply several fire hose stations [EIIS:KP]. The supply and 
return lines are isolated outside the RB by closure of Reactor Building 
Isolation valves LPSW-6 and LPSW-15.  

Technical Specification 3.17.5.3 states: 

"Reactor Building fire hose stations listed in Table 3.17-1 shall be 
considered operable when water is available to isolation valves 
LPSW563 and LPSW564. In the event water is not available to these 
valves, a minimum of 4 portable fire extinguishers shall be available 
outside containment in the Personnel Hatch area of the Auxiliary 
Building for fire brigade use upon entering the Reactor Building." 

EVENT DESCRIPTION 

On November 8, 1989, Oconee Unit 3 shut down for a scheduled refueling 
outage. At the time of the inadvertent Engineered Safeguards (ES) 
actuation described below, the Reactor Coolant System (RCS) had been 
drained to Reactor Coolant Pump (RCP) maintenance level, the High Pressure 
Injection System (HPI) [EIIS:BGI had been isolated and de-energized for 
Low Temperature Over Pressure protection, and one Low Pressure Injection 
[EIIS:BP] pump was operating for decay heat renoval.  

On November 11, 1989, Maintenance personnel perforned MP/O/A/1705/13, 
"Fire Protection - Equipment Inspection - Reactor Building - Monthly." 
This procedure requires inspection of fire extinguishers inside the 
Reactor Building at the beginning of an outage. It was revised in May, 
1989, at the request of Operations, to require six fire extinguishers to 
be positioned "outside hatch." The intent of this change was to minimize 
the possibility of failing to meet the compensatory action provision of 
Technical Specification 3.17.5.3. The personnel performing the procedure 
placed the extinguishers outside the Equipment Hatch instead of outside 
the Personnel Hatch.  

On November 13, 1989, Instrument And Electrical (I&E) personnel began 
IP/O/A/3011/001, "Preventive Maintenance for Ecide Inverters," on 3KVIA 
inverter. On November 14, I&E technicians requested that the inverter be 
returned to normal line up as part of the check out. Nuclear Operations 
Specialist (NOS) A and Nuclear Operations Technician (NOI') A were assigned 

.amc POstu 3G4A
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to realign the inverter per OP/3/A/1107/04, "Operation of the Vital Bus, 
Computer, ICS, and Auxiliary Inverters", Enclosure 3.3. In accordance 
with the enclosure, NOI A first closed Switch 1 and Switch 3, then opened 
Switch 2. The I&E technicians noted that the inverter output voltage 
meter was reading 150 volts instead of the required 120 volts and 
requested that the inverter be re-isolated so that the voltage could be 
adjusted. NOS A and N11' A went to the control roan to obtain a copy of 
Enclosure 3.2 of OP/3/A/1107/04, which provides steps for isolating the 
inverter.  

Concurrently, another I&E crew was performing both IP/O/A/310/4C, 
"Engineered Safeguards Channel B Reactor Building Pressure", and 
IP/O/A/310/4D,"Engineered Safeguards Channel B Reactor Building Pressure 
Switches." As part of these procedures, at 1619 hours, the Engineered 
Safeguards (ES) analog channel B was placed in test, which tripped that 
analog channel.  

NOS A and NOT, A returned to the Equipment Roam to re-isolate 3KVIA
inverter. NO' A states that he read steps 2.1 and 2.2, which specify that 
Switch 2 should be closed prior to opening Switch 1 and 3. He then put 
down the procedure, climbed a ladder to access the Bypass Switch Cabinet, 
and then perforned the steps out of sequence. He then cane down the 
ladder and NOS A performed the procedure requiremrent to independently 
verify that all three switches were in their proper position.  

By performing the steps out of sequence, NOI A nmentarily isolated all 
power to 3KVIA panel board at 1622 hours. The principal effect was loss 
of power to the ES analog channel A logic, which failed to the trip node.  
Since channel B logic was already tripped for testing, the two out of 
three ES logic was satisfied for actuation of ES channels 1, 2, 3, 4, 5, 
and 6. However, the moentary loss of power also de-energized the digital 
logic for the odd numbered channels, preventing actuation. Therefore, ES 
Channels 2, 4, and 6 actuated.  

Upan actuation of ES channels 2, 4, and 6, the ES signal called for the 
components on those channels to go to their ES states. All of the 
components connected to ES channels 2, 4, and 6 responded appropriately to 
the signal, except LPSW-15, which did not indicate full closed. However, 
at this point in the refueling outage, many of the components had been 
removed fran service and, therefore, were not expected to actuate. Other 
corponents were already in their ES states, and, therefore, did not change 
status.  

Camponents renoved fran service included the High Pressure Injection 
System, which was isolated for Low Terperature Over Pressure protection, 
the Penetration Room. Ventilation System [EIIS:VC] fans, and valves LP-21 

NAC ,OaRM 34A
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and 22, which isolated the Borated Water Storage Tank from the LPI pump 
suction header, and, therefore, prevented refill of the. RCS.  

Conponents already in their ES state, which did not need to change state, 
included two Reactor Building Cooler Units, one Low Pressure Service Water 
(LPSW) pump, one LPI pump, and several RB isolation valves.  

Keowee Hydro Station [EIIS:EK], which provides emergency power, started, 
but system logic did not initiate transfer to that source since no loss of 
offsite power occurred. Many Reactor Building (RB) Isolation [EIIS: JM] 
valves went closed, including LPSW valves LPSW-6 and LPSW-15, which 
isolate the water supply to the RCP Motor Coolers and to fire hose 
stations inside the RB. Closure of isolation valves caused the RB Purge 
fan [EIIS:VA], Component Cooling pump [EIIS:CC] and RB radiation monitors 
[EIIS:IL] to trip. A second LPI punp started, increasing decay heat 
retoval flow.  

In addition to the ES actuation, the nomentary loss of power affected 
other conponents connected to KVIA panelboard. The components were 
affected only for the few mments that power was interrupted.  

The control room Operations personnel knew that the ES actuation could not 
be valid under the existing refueling outage conditions, and pranptly 
reset the ES logic. At 1623 hours they began securing equipnent started 
by the actuation, and restarting equipment which had been shut down. They 
paged NOT A and NCS A and confirmed that power had been inadvertently 
isolated to KVIA. Major actions to return equipnent to normal included 
shutting down of the Keowee Hydro Units and the second LPI pump, reopening 
most of the affected RB isolation valves, and restarting the RB Purge and 
radiation nonitors. However, while restoring equipment to normal, the 
control roan personnel failed to recognize that LPSW-6 needed to be 
reopened. During subsequent interviews, the control room personnel, 

. including the assigned Control Roan SRO and two Control Room Operators, 
stated that they knew that RCP notor cooling was not needed while the 
pumps were off, and they overlooked the additional function of LPSW to 
supply fire hose stations inside the RB.  

At 2230 hours, the subsequent shift of Operations personnel, specifically 
Control Room Operator A, recognized during routine observation of the 
control boards that LPSW-6 and LPSW-15 were closed and that the fire hose 
stations were isolated. At 2237 hours, they reopened LPSW-6 and LPSW-15.  
Operations personnel also recognized that LPSW-15 did not properly 
indicate in the closed position and wrote Work Request 23685C, which was 
subsequently voided as being redundant to work requests 057512E and 
057578F for routine scheduled periodic maintenance.  

.. ^C .Oaa 3A
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During the morning of November 15, Operations personnel searched the 
Personnel hatch area for the dedicated fire extinguishers placed by 
Maintenance. If present in the Personnel Hatch area as expected, these 
extinguishers would have met the compensatory action provision of TS 
3.17.5.3. However, since they were actually placed outside the Equipnent 
Hatch, the provisions of the TS were not met. Therefore, from 1622 until 
2237 hours on November 14, 1989, fire protection was not available to the 
RB, as required by Technical Specification 3.17.5.3.  

CONCLUS IONS 

The root cause of the initial event, loss of power to Engineered 
Safeguards (ES) logic resulting in an ES actuation, is Inappropriate 
Action, failure to follow procedure by Nuclear Operations Technician (NOT) 
A. NOT A per formed two steps out of sequence. The procedure steps are 
clear and explicit. It is observed that two factors influenced NOT A's 
action. First, Operator training covers performing this action from 
menory during an emergency, and specifies the steps be performed in the 
order used by NOT A. Second, NOT A had performed the equivalent 
restoration just minutes prior to the event, using the appropriate 
enclosure which also specified operation of the affected switches in the 
same order used by NOT A.  

A contributing cause is Inappropriate Action, failure to follow directive, 
by both NOT A and Nuclear Operations Specialist (NOS) A. Station 
Directive 2.2.2 specifies that Independent Verification is to be performed 
prior to removal or restoration and is to be signed off as each component 
is operated. In this event, the two individuals did not agree prior to 
operation of the switches that the correct switch was to be operated first 
as specified in the procedure, nor did they sign off the first step prior 
to performing the second step. However, it is also noted that Station 
Directive 2.2.2 provides primary emphasis on verification after the fact.  

The second event, violation of Technical Specification (TS) 3.17.5.3, 
occurred as a result of operator error while responding to the initial ES 
actuation. The root cause is Inappropriate Action, failure to recognize 
the need for corrective action. The Operations control rocm personnel did 
not recognize that LPSW-6 needed to be reopened to supply the fire hose 
stations.  

A contributing cause of the TS violation is defective procedure, ambiguous 
information, because MP/O/A/1705/13, "Fire Protection - Eguipment 
Inspection - Reactor Building - Monthly" did not specify that the fire 
extinguishers should be placed near the Personnel Hatch rather than near 
the Equignant or Emergency Hatches. This is considered a contributing 

**C PO04m 364A
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cause rather than a second root cause for several reasons. First, since 
Operations personnel did not recognize that the fire hose stations were 
unavailable, they did not recognize that compensatory measures were 
needed. Therefore, if the extinguishers had been in the proper location, 
they might not have been taken inside the Reactor Building (RB) to fight a 
fire. Second, if Operations had recognized the need to take credit for 
extinguishers in the Personnel hatch area, they should have verified that 
they were actually in place. In this case, they would have been unable to 
find extinguishers in the Personnel Hatch area and would have initiated 
action to either restore LPSW-6 or obtain nore extinguishers.  

A review of events at Oconee show this event to be Non-Recurring.  
However, Duke Power Company has recognized adherence to work procedures as 
a potential problem area. Several events have occurred at Oconee within 
this year where inappropriate actions during performance of procedures 
have resulted in events such as unit trips.  

LER 269/89-001 (Jan. 24, 89) and LER 269/89-013 (Sept. 8, 1989) were both 
reactor trips where technicians failing to follow procedure caused one 
channel of a protective system to trip while a second channel was already 
tripped, thus satisfying actuation logic for the Reactor Protective System 
[EIIS:JC].  

LER 269/89-07 (Mar. 5, 1989) was a release to the Chemical Treatment Pond 
which was caused, in part, by failure to follow procedure and which 
resulted in activity concentrations in excess of Technical Specification 
limits 

PIR 3-089-0137, a non-reportable event, occurred September 14, 1989, when 
a technician failed to follow a procedure .due to inattention to detail, 
resulting in a recordable thermal transient on High Pressure Injection 
nozzles during testing of Engineered Safeguards logic.  

The corrective actions for the cases listed above all included counseling 
of the personnel involved. Most of them also included enhancement of the 
procedure in use. This event did not involve any of the same personnel or 
the same procedures as these previous events, therefore the corrective 
actions taken would not have prevented this event.  

Duke Power has recently created a task force to examine Human Performance 
Improvement factors and the role of human performance in recent events.  
It is anticipated that this task force will identify sane areas for 
programatic inprovement relative to human performance. However, no 
specific cornitments for corrective action are being made at this time.  

.UC FOAM M4A



maC **m 4sa. VS. MUCLEAR ASeULATQA, COuessaso 
'" LICENSEE EVENT REPORT (LER) TEXT CONTINUATION A"MovsDowu0 3.o a41e 

tapatu 80354 

FACILITY NAu tI COKIT WS1 01 LetR IMlMIN Ie PAst t9 

Oconee, Nuclear Station, Unit 3 o IsI o Iao o 218 7 8 9 01015 0 1o 0 18 OF 1 P 
T Ip e a a s.~.W se. NMC Pw JA 1 17) 

CORRECTIVE ACTION 

Inrediate 

1. Nuclear Operations Technician A restored power to KVIA prior to 
. , being informed of the Engineered Safeguards (ES) actuation.  

2. Control Rocn operators reset ES and reset actuated/isolated 
components (except LPSW-6 and LPSW-15).  

Subsequent 

1. Next Operations shift reopened LPSW-6 and LPSW-15.  

2. Appropriate Operations personnel have received counseling for 
their inappropriate actions.  

3. Valve 3LPSW-15 indication was repaired prior to unit start-up.  

Planned 

1. Operations and Safety personnel will establish and mark a 
location outside each unit's Personnel Hatch and permanently 
maintain a minimm of four fire extinguishers dedicated for fire 
brigade use to meet Technical Specification 3.17.5.3.  

,2. Maintenance will revise MP/O/A/1705/13 (or equivalent) to include 
the fire extinguishers being. permanently dedicated for fire 
brigade use to meet Technical Specification 3.17.5.3.  

3. Station Directive 2.2.2 on Independent Verification will be 
revised to provide nore emphasis on identification-of a component 
prior to operation. This revision will be conmunicated to all 
appropriate levels of station personnel.  

4. All Operations Licensed and non-licensed operators will review 
this report.  

SAFETY ANALYSIS 

The loss of power to KVIA in this event had no significant impact other 
than the inadvertent Engineered Safeguards (ES) actuation. Nuclear 
Instrumentation Channel A and the Containment Sump Level Indication train 
A were mrnentarily out of service, but redundant channels were still 
available. Post IDCA Boron Dilution valves and a flow sensor were 

NOC POA 44A
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rendered inoperable, but are not needed until a considerable time after a 
LCA in certain scenarios. They serve no function during a refueling 
outage. Likewise, the Inadequate Core Cooling Monitor, Control Rod Drive, 
and RCP Pump Power monitor are not in service during refueling.  

The loss of the Reactor Building Evacuation Alarm, Process Radiation 
Monitors, and same fire alarms was too short to have any safety 
significance. These items would have been needed only in the event of an 
unrelated failure occurring during this event.  

The consequences of the inadvertent actuation of ES channels 2, 4, and 6 
were minimal. First, all ccrnponents expected to actuate did actuate.  
Some components were already in their ES state and therefore did not 
change state. Many components had been renoved from service because of 
the outage in progress and were not expected to actuate. For example, the 
High Pressure Injection (HPI) system had been specifically removed frcn 
service by procedure during shutdown to remove the possibility of 
overpressurizing the Reactor Coolant System (RCS) due to this type of 
incident.  

Second, because the RCS was drained to a relatively low level for 
maintenance, the potential existed for flooding occupied components or 
spilling coolant through open manways. A second Low Pressure Injection 
pump started and increased the total decay heat removal flow, but ES 
valves in the lines from the Borated Water Storage Tank had been closed 
and de-energized to prevent overfilling the RCS due to this type of 
incident.  

Several components tripped off due to loss of flow path when Reactor 
Building (RB) isolation valves closed. These included the RB Purge fan, 
the RB radiation monitor, and a Conponent Cooling Pump. These itans 
perform no safety related functions and were prcmptly restored to service.  

The consequences of a similar loss of KVIA, or a redundant panelboard, at 
power, are still minimal. Components used for nonitoring purposes either 
have redundant channels, or can be verified by other means prior to 
operator response. Ccaponents capable of causing direct action, such as 
ES or Reactor Protective System actuation, would still require actuation 
of a second channel. If, as in this event, a second channel/train was 
already tripped, the possibility exists for a unit trip.  

In the case of a similar inadvertent actuation of ES at power, depending 
on the initial assumptions made, the potential exists for significant 
transients, nost of which could result in a unit trip. For example, 
inadvertent actuation of ,ES channel 1 or 2 would result in actuation of 
HPI and isolation of RCS letdown and pump seal return flow [EIIS:CB].  
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This would result in a reactor trip on high RCS pressure unless operator 
action was very prompt. Actuation of other channels of ES would probably 
allow more time for operator action, but could also result in reactor 
trip. A potential exists that Reactor Coolant Pump (RCP) seals could be 
damaged due to isolation of seal return flow and/or Component Cooling flow 
to seal coolers. Seal failure results in a small LOCA bounded by the LOCA 
analysis given in the Oconee FSAR. The Oconee operator training program 
addresses both inadvertent ES actuation at power and RCP seal failure 
scenarios.  

The fact that LPSW-6 and LPSW-15 were not reopened proptly means that 
proper fire protection was not available inside the Reactor Building for a 
period of about eight hours. Since there was no fire during this time 
period, this did not have any real impact. However, had a fire occurred 
inside the RB during this time period, and if the fire were of such a 
nature that fire hoses would have been needed, the fire brigade personnel 
would probably have experienced a minor delay while the loss of water was 
identified and corrected. This delay could be reasonably expected to be 
very short. Since LPSW-6 is controlled from the control roam and fire 
brigade members would be in radio ccnunication with the control roan, 
LPSW-6 could be promptly opened. It is located outside the RB where it 
could not be damaged by a RB fire. LPSW-15 is on the return line and is 
not required to open in order to supply water to the hose stations.  

It should be noted that normally the fire brigade would prefer to use fire 
extinguishers, if possible, rather than hoses due to the possibility of 
electrical shock. There are 15 fire extinguishers permanently located 
inside the RB, plus additional fire extinguishers are required at the 
location of higher risk activities such as welding. Also, even though 
four dedicated extinguishers were not located in the personnel hatch area 
as required by Technical Specifications, three extinguishers are 
permanently located in the area, and a fourth is located in an adjacent 
stair well. These locations are listed in the station pre-fire plan.  

This event had no impact on the safe operation of the affected unit.  
There were no injuries, no releases of radioactive materials, or 
overexposures to radiation associated with this event. Therefore, this 
event did not impact the health and safety of the public, nor did it 
reveal any potential safety concern not previously identified and 
analyzed.  
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