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Duke Power Company (803) 882-5363 
Oconee Nuclear Station 
PO. Box 1439 
Seneca. S.C. 29679 

DUKE POWER 

July 2, 1990 

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

Subject: Oconee Nuclear Station 
Docket No. 50-269 
Special Report Concerning A Spent 
Fuel Pool Overflow Making An 
Engineered Safeguards System Inoperable 

Gentlemen: 

This report, regarding a Spent Fuel Pool overflow which resulted in an 
Engineered Safeguards System being declared inoperable, was previously 
designated as a Licensee Event Report (LER). The investigation revealed 
this incident is not reportable; therefore, we are submitting this report to 
you for information.  

If you have questions, please contact Rick Matheson at (803) 885-3119.  

Very truly yours, 

H. B. Barron 
Station Manager 

/ftr 

Attachment 

xc: Mr. S. B. Ebneter . Mr. P. H. Skinner 
Regional Administrator, Region II NRC Resident Inspector 
U.S. Nuclear Regulatory Commission Oconee Nuclear Station 
101 Marietta St., NW, Suite 2900 P. 0. Box 1439 
Atlanta, Georgia 30323 Seneca, South Carolina 29679 

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 

900)7 1 0023 1 90C)0702 
PDR ADOCK ()5(:0500269) '
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On May 16, 1990. Unit 1 was shutdown for refueling and Unit 2 was operating 
at 100% Full Power. At 0830 hours, Operations personnel closed two valves 
out of sequence in the shared Spent Fuel Pool (SFP), resulting in flow of 
water from the Unit 1 Fuel Transfer Canal into the SFP, causing an over
flow from the SFP of about 10,000 gallons of water. About half of the 
spill was contained in an adjacent decontamination pit .and the rest went 
into the Auxiliary Building. The spill raised the relative humidity in 
the Unit 2 Penetration Room and both trains of the Penetration Room 
Ventilation System, an Engineered Safeguard air filter system, were 
declared technically inoperable, but later evaluation showed this to be 
overly conservative. Also, an. estimated 60 gallons of the -spilled water 
were released through a floor drain to the on-site Sanitary Waste Lagoon.  
Immediate corrective actions were to secure a SFP pump to stop the transfer 
and to clean up the spill. The root cause was Inappropriate Action, Lack 
of Attention to Detail, with a contributing cause of Inappropriate Action, 
Failure to Follow Procedure.  

MAC Feems (6.8adia
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BACKGROUND 

The Unit 1 and 2 Spent Fuel Pool (SFP) [EIIS:ND), located in the Auxiliary 
Building [EIIS:NF] between the Unit 1 and Unit 2 Reactor Buildings 
[EIIS:NH], is a large pool containing borated water, fuel storage racks, 
spent fuel assemblies, and assorted fuel transfer equipment. The main 
purpose of the SFP is to provide for safe storage of the spent fuel 
assemblies. The water level is maintained approximately 24 feet above the 
top of the assemblies for shielding. A level transmitter [EIIS:XT] is 
provided, which indicates from three feet below to one foot above nominal 
zero level which is four feet below the physical top of the pool wall.  
The high level alarm is set at +0.5 feet above nominal zero. The top of 
the SFP is on the sixth floor of the Auxiliary Building (at elevation 844 
feet above sea level). Adjacent to the north (Unit 1) end of the pool is 
the Fuel Receiving Bay, which extends down to ground level (elevation 
796). The Fuel Receiving Bay has a large roll-up door to allow access to 
fuel transport vehicles.  

At each end of the SFP are two fuel transfer tubes which pass from the 
pool through the Penetration Room into the Fuel Transfer Canal (FTC) 
inside the reactor.building. The FTC is divided into two regions: the 
deep end and the shallow end. The deep end, where the Fuel Transfer Tubes 
penetrate the reactor building, contains fuel transfer equipment and 
provides a storage location for reactor internals during refueling. The 
shallow end contains the reactor vessel. The deep end is considered 
"full" when water level is equal to the floor level of the shallow end.  

During fuel handling, the FTC is filled to the same elevation as the SFP 
and they are joined by opening the Fuel Transfer Tube isolation valves, 
SF-i and SF-2. The Spent Fuel Cooling System [EIIS:DA has three pumps, 
and, during fuel movement, is normally lined up with one pump taking 
suction on the FTC and pumping into the SFP, with return flow through the 
transfer tubes.  

The Penetration Room is the room where the majority of electrical and 
mechanical lines penetrate the reactor building. The FSAR assumes that, 
in the event of a LOCA, 50% of the maximum reactor building leakage is 
into the Penetration Room. The Penetration Room Ventilation System 
[EIIS:VCI (PRVS), an Engineered Safeguards [EIIS:JE] system, provides two 
redundant trains of filters [EIIS:FLTJ. When actuated, the PRVS takes 
suction from the Penetration Room air to reduce the radioactive releases 
to the environment following a LOCA. Technical Specifications require 
placing the affected-unit in a 12 hour limiting condition for operation 
whenever both trains of PRVS are inoperable while containment integrity is 
required. Technical Specification 4.5.3 specifies that the PRVS filters
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must have greater than 90% methyl iodide removal when tested at 130 
degrees Centigrade and 95% RH.  

Between December 7, 1978 and June 26, 1980, Oconee Nuclear Station 
experienced five incidents where the Penetration Room Ventilation System 
for one of the three Oconee units was declared inoperable due to high 
humidity. The first event was the most significant because the filter 
trains were found to be physically inoperable, with significant loss of 
flow due to water accumulation on the filters and within the filter 
housing. The immediate cause was that the trains had been operated during 
a three day period when a feedwater valve leak in the Penetration Room had 
caused extremely high levels of airborne moisture. Investigations and 
testing following each of the four other events found that no filter 
degradation occurred due to those events.  

As a result of the December 7, 1978 event, the Nuclear Safety Review 
Board, meeting on May 8, 1979, recommended that "any unit experiencing 
excessive humidity conditions in the.penetration room be removed from 
service immediately and the condition corrected prior to continued 
operation." In response, the Performance Section generated a periodic 
test procedure to measure Penetration Room humidity, and established an 
operability limit of 70% RH. This value was taken directly from Nuclear 
Regulatory Guide (Reg Guide) 1.52, because of its recommendation that 
systems expected to operate at conditions above 70% RH should have 
provisions to lower humidity below 70% RH. Reg Guide 1.52 also assigns 
lower filter efficiencies for systems operating above 70% RH. The 
selection of 70% RH was not based on the actual affect of humidity on the 
ability of the system to perform its intended function.  

Following subsequent events, instrumentation was installed in each Unit's 
Penetration Room to monitor and record humidity levels, and to alarm on 
high humidity. Additionally, an isolation damper was installed in the 
inlet piping of each filter train to limit moisture from migrating from 
the relatively Iot Penetration Room into the filter housing in a cooler 
location on the floor above the Penetration Room.  

EVENT DESCRIPTION 

On May 3, 1990, Unit 1 was in a refueling outage with the Reactor Coolant 
System (RCS) [EIIS:AB] drained.below 50 inches on the refueling level 
instrument. Due to concerns about potential loss of decay heat removal 
events, two emergency makeup paths are required whenever the RCS level is 
less than 50 inches. By procedure, one of the required emergency make-up 
flow paths specifies a minimum level of 46 feet in the Borated Water 
Storage Tank (BWST). Between 0240 and 0400 hours, the deep end of the 
Fuel Transfer Canal (FTC) was filled from the BWST, leaving a level of
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only 43 feet. The RCS level was subsequently raised above 50 inches, 
terminating the requirement to have the emergency makeup path available.  
On May 4, 1990, at 0745 hours, Operations personnel recognized the 
discrepancy and initiated a shift incident report and a Problem 
Investigation Report (PIR). Numerous Operations personnel, including the 
Unit Manager and his staff were made aware of the incident.  

Subsequently, the Operations Unit Manager and his staff reviewed plans for 
draining the FTC following refueling activities. Because the outage 
schedule called for leaving the deep end of the FTC filled for several 
days during which the RCS level would be lowered, the staff wished to 
assure that the 46 foot BWST level requirement would be met. Therefore, 
while the FTC was still full for fuel movement operations, they had the 
Operations Shift Personnel fill the combined FTC/SFP to an indicated SFP 
level of +0.4 feet.  

On May 16, 1990, at 1013 hours, the Reactor Building Purge (RBP) [EIIS:VA] 
System was secured for maintenance. The RBP fan is located on the 
discharge side of the system, and, therefore, draws a relative vacuum on 
the Reactor Building. Whenever the FTC is filled and the fuel transfer 
tubes are open to connect the FTC to the SFP, the two act as legs of a 
manometer. Therefore, when the RBP maintains the RB at less than 
atmospheric pressure it results in the SFP level being slightly lower than 
the FTC level. As the fan was secured and the system isolation valves 
closed, the Reactor Building pressure equalized with the outside 
atmosphere, resulting in a net increase in pressure of approximately seven 
inches of water. This pressure increase caused the pool levels to 
equalize, resulting in an increase in the SFP of approximately seven 
inches. The higher level in turn caused the SFP level instrument to both 
exceed its alarm setpoint and read off-scale high.  

When the level increased above the alarm setpoint, the control room alarm 
alerted the control room operators. They had not anticipated that they 
would receive the alarm, but, upon evaluation, realized that it should be 
expected under the circumstances. The alarm response manual specifies 
that the proper response is to reduce the SFP level, but the Unit 
Manager's staff was consulted for direction.  

The Operations Unit Manager's staff reviewed the situation and directed 
the Shift Personnel not to reduce level as specified by the Alarm Response 
Manual. Operations Coordinator A stated that this .decision was reached 
based on the following considerations:
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1. The maintenance on the RBP system was expected to take a 
relatively short time, and they expected that the Purge would be 
returned to service faster than Operations could realign the SFP 
Cooling System to drain out the excess water.  

2. The BWST was currently out of service and unavailable for use as 
a storage location. No other suitable storage tank had the 
necessary capacity available, unless the excess water was pumped 
to waste.  

3. The FTC was scheduled to be drained within the next few days, 
and the excess water would still be needed to assure greater 
than 46 feet of BWST level.  

4. Fuel handling personnel were stationed in the SFP and could act 
as human level alarms until the RBP could be repaired and 
restored to service.  

After the decision was made, however, things did not go exactly as the 
Operations staff expected. No one took any action to inform fuel handling 
personnel of the need for increased awareness of pool level. The RBP 
maintenance was not completed as fast as expected and, therefore, the 
Purge was not returned to service. The Reactor Building Cooling Units 
[EIIS:BK] were removed from service for maintenance, which allowed the 
trapped air to heat up, raising Reactor Building pressure slightly.  
Additionally, the use of air powered tools and breathing air masks during 
outage maintenance activities introduced air into the Reactor Building, 
but there was no exit path. These conditions resulted in a slight 
increase in Reactor Building pressure, which apparently pushed the SFP 
level up as much as another foot. Additionally, the fuel handling was 
completed faster than expected. On the morning of May 17, the last fuel 
assembly was inserted into the core, fuel handling personnel left the SFP 
area, and the Operations emphasis was placed on preparation for draining 
the FTC.  

Between 0630 and 0700 hours of May 17, the oncoming Operations shift took 
turnover of the Unit. They were returning to work after a three day 
break, except that Control Operator A (CO A) had worked overtime as part 
of the day shift refueling crew on May 16, and was aware of the high level 
in the SFP and the decision not to pump the level down. The Unit 
Supervisor, Control Room SRO (SRO A), and CO A discussed closing SF-1 and 
SF-2 to isolate the SFP from the FTC. SF-1 and 2 are large, manually 
operated valves and normally several Non Licensed Operators (NLOs) work 
together in order to operate them in a timely manner. There was some 
discussion about the timeliness of this action based on the possibility 
that the core verification examination might discover some error requiring 
additional fuel handling. However, the Unit Supervisor stated that he
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wished to complete this activity before the group of NLOs was assigned to 
support other activities.  

CO A obtained a copy of Enclosure 3.3, "Draining the Transfer Canal," the 
appropriate enclosure from procedure OP/l/A/1102/15, "Filling and Draining 
Fuel Transfer Canal" checked it against the control copy and proceeded to 
start verification of the required initial conditions. CO A signed off 
step 1.1, which states "The FTC, Incore Tank, RC system components, and SF 
Pool are at normal refueling level." In a NOTE immediately preceding this 
step, "normal refueling level" is defined as 0 (ZERO) feet in the Spent 
Fuel Pool." CO A states that he considered the existing high level 
acceptable to meet the intent of step 1.1.  

CO A and SRO A interpreted that the Unit Supervisor's goal required the 
out of sequence performance of step 2.6, the step to close SF-1 and SF-2.  
Station Directives specify that two knowledgeable people, one of whom must 
hold an SRO license, must sign to authorize performance of Operating 
Procedure steps out of sequence. CO A stamped the procedure, signed for 
out of sequence performance of the step, and obtained the approval 
signature of SRO A. This met the requirements of station directives for 
performing steps out of sequence. However, both CO A and SRO A state that 
they did not review the procedure in sufficient detail to recognize that 
Spent Fuel Cooling Pump B should have been secured per step 2.2 prior to 
closing SF-1 and SF-2.  

Shortly after 0800 hours a group of NLOs was dispatched to close SF-1 and 
SF-2. At approximately 0813 the NLOs began closing the two valves 
simultaneously and at approximately 0825 the valves reached the closed 
position. One of the NLOs stated afterward that he estimated the pool 
level to be two feet from the physical top of the pool (i.e. approximately 
one foot above full scale on the level instrument). The NLOs verified 
that the valves were closed and exited the SFP area. This left the Spent 
Fuel Cooling System in a line up where the SFP B pump was transferring 
approximately 900 GPM from the FTC to the SFP. Each tenth of a foot of 
SFP level represents 1308 gallons, so the SFP level would have been 
increasing at the rate of one foot every fifteen minutes..  

At approximately 0900 hours, the control room operators received a call 
reporting water running down the Auxiliary Building first floor wall near 
the entrance to the Low Pressure Injection (EIIS:BP] pump area. NLOs were 
dispatched to investigate. Shortly thereafter, other NLOs in the 
Operations shift kitchen adjacent to the control room [EIIS:NA] reported 
water coming down the kitchen wall. Several of them were dispatched to 
the sixth floor to investigate. At about 0910 hours, these NLOs called to 
report that the SFP was overflowing. CO A and SRO A immediately 
recognized their error and secured both Spent Fuel Cooling Pumps A and B.
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The A pump was restarted moments later to maintain cooling; only the B 
pump was aligned to take suction from the FTC.  

The NLOs on the sixth floor were told to reopen SF-1, allowing the FTC and 
SFP levels to equalize again, which reduced the SFP level.  

At 0916 hours, the Unit 2 Penetration Room Ventilation System (PRVS) High 
Humidity Alarm was received, indicating greater than 70% RH. A NLO was 
dispatched to check the chart recorder located in the Unit 2 cable room.  
This indicated that the humidity in the Unit 2 Penetration Room was 92% 
RH. In accordance with procedure, both trains of the Unit 2 PRVS were 
declared technically inoperable. Because Unit 2 was at 100% power, the 
applicable Technical Specification placed Unit 2 in a 12 hour Limiting 
Condition for Operation (LCO).  

At approximately the same time as the PRVS humidity alarm, all available 
personnel were dispatched .to determine the areas in the plant affected by 
the spill. They found that numerous areas in the Unit 1 and 2 portions of 
the Auxiliary Building were contaminated on all six floors. Affected 
areas included the Spent Fuel Pool Change Room, the RBP equipment rooms, 
the Penetration Rooms, Cask Decon Pump Rooms, Fuel Receiving Bay, Hot 
Machine Shop and Change Room, Spent Fuel Pool Cooler Room, Decay Heat 
Cooler Rooms, and the Low Pressure Injection Pump hatch area.  
Additionally, parts of the Control and Cable Rooms were contaminated.  

Due to the expectation that water could be flowing from the SFP into the 
Fuel Receiving Bay, one of these personnel, NLO A, was specifically sent 
to check outside the receiving bay roll up door. On his way, he passed a 
Radiation Protection (RP) technician. lie informed her of the spill and 
requested that she notify her supervision and then round up all available 
RP personnel to assist. NLO A also enlisted the aid of several other 
nearby personnel when be found some water running from the receiving bay 
door toward a yard drain. lie stopped a passing fork lift operator and 
dispatched him to go to Supply and return with a load of absorbent socks.  
NLO A, with his enlistees, sealed off the yard drain with polyethylene and 
dammed the water flow with cleaning rags, anti-contamination coveralls 
from the Hot Machine Shop Change Room adjacent to the receiving bay, and 
the absorbent socks which the fork lift operator brought. A smaller 
quantity of water was observed leaking out under the door from the Cask 
Decon Pump Room, but it was also isolated and contained.  

By 0920 hours additional personnel, including RP technicians and 
supervision, had arrived to assist. A short rain shower occurred during.  
the clean up activities that followed, but no water from the spill was 
allowed to reach any of the yard drains. The outdoor clean up lasted.  
until approximately 1330 hours. The RP Supervisor, who took charge of the
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clean up, estimated that approximately 50 gallons of water spilled outside 
the building, wetting an area of asphalt about 40 feet long and 10 feet 
wide. An area of approximately 800 to 900 square feet was covered with 
polyethylene to keep out the rain water.  

Inside the Control Room area on the fifth floor, actions were also taken 
to contain the spill. Following the initial report of water running down 
the wall of the shift kitchen area, water began leaking out of the ceiling 
at the west end of the control room area, approximately 50 feet from the 
control boards. There a combination of Operations, Instrument and 
Electrical, and Radiation Protection personnel rapidly draped polyethylene 
to prevent water from dripping onto the Transient Monitor Computers 
[EIIS:IQJ for both Units 1 and 2, the fire alarm system [EIIS:IC] control 
cabinets, and electrical cabinets containing logic modules for the Unit 2 
Integrated Control System [EIIS:JA]. Water was diverted into containers, 
and again absorbent socks were used to confine puddles on the floor. As 
water in the SFP change room on the sixth floor was controlled and cleaned 
up, the leakage through the floor into the control room area slowed, and 
had virtually ceased by about 1130 hours. RP supervision stated that less 
than five gallons of water had leaked into the control room area.  

Personnel were also dispatched to clean up the water in the Unit 2 
Penetration Room in order to lower the relative humidity in.the room.  
Portable fans were used to provide ventilation to help reduce the 
humidity. Performance personnel were notified to take humidity readings.  
in accordance with an established procedure in order to identify when the 
PRVS could be declared operable again. As these activities reduced the 
humidity level, the installed instrumentation reset and alarmed several 
times before resetting for the last time at 1532 hours. Performance 
testing confirmed the lower humidity levels and the system was declared 

operable at 1644 hours. Subsequently a carbon sample was removed from the 
Unit 2 PRVS A train and sent to a laboratory for testing. It was found to 

have 99.91% removal efficiency for Methyl Todide.  

At 0926 hours, the Unit 1 Penetration Room humidity alarm was also 
received, but the Unit .1 PRVS was not required to be operable at refueling 
conditions.  

During the decontamination efforts, the Cask Decon Pit, located between 
the SFP and the Fuel Receiving Bay, was discovered to be filled several 
feet deep, but much of the water was drained to waste prior to an attempt 
to measure the level. It was estimated that between a third and a half of 
the total spill had been caught in this pit.  

As stated above, other areas of the Auxiliary Building were also 
contaminated by the spill, but teams of RP technicians and cleanup
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personnel, many of whom were K-Mac janitorial vendors trained in 
decontamination procedures, used anti-contamination coveralls from change 
rooms and absorbent socks to contain the spill, then cleaned up the 

contaminated areas with wet vacuum cleaners, mops, etc. RP personnel took 

smear samples in all of the contaminated areas. Although a couple of hot 
spots were found with levels of approximately 89,000 dpm per 100 square 
cm., the majority of the areas were between 2,000 to 15,000 dpm per 100 
square cm. The decontamination teams worked in shifts through the day and 
night of May 17 and most of the day on May 18. By 1900 hours of May 18, 
the work crews had reclaimed the highest priority areas, and the 
decontamination effort was reduced to a routine level. Current plans call 
for continued decontamination over an extended period of time until all 
affected areas are restored to their pre-spill state.  

Radiological and chemical samples were taken at various points around the 
plant to assure that no contaminated water from the spill had reached any 
systems which would result in an offsite release. Based on the results of 
these samples, it was believed that no radioactive materials were released 
outside the plant boundaries. However, on May 22, routine samples were 
taken from the Sanitary Waste Lagoon [EIIS:WG] and sent offsite to a Duke 
Power laboratory for analysis. On May 24, the laboratory reported that 
small quantities of radioactive isotopes were present in the Sanitary 
Waste Lagoon (reference Attachment 1). These isotopes were present in 
concentrations of approximately 1.OE-7 microCuries per milliliter.  
Subsequent investigation by Chemistry Radwaste personnel identified that a 
floor drain on the the clean side of the Spent Fuel Pool Change Room 
drained to the Sanitary Waste System (SWS), rather than the radioactive 
waste system [EIIS:WD] as previously thought. The Spent Fuel Pool Change 
Room.was one of the main areas flooded inside the Auxiliary Building.  
Radwaste personnel estimate that approximately 60 gallons of SFP water 
reached the SWS which empties into the Sanitary Waste Lagoon, where the 
waste is treated prior to being released via Chemical Treatment Pond 
number 3. The water which entered the floor drain was both delayed and 
diluted once in the SWS, again in the lagoon, once more in the Chemical 
Treatment Pond, and yet again upon entering the normal discharge prior to 
reaching the site houndary.  

The NRC Resident Inspector was informed of the spill at approximately 1000 
hours on May 17. He, along with other inspectors who were already on site 
for other inspections, formed an NRC inspection team which observed much 
of the cleanup activity.  

On May 17, at about 1600 hours Compliance.personnel made a media release 
concerning the estimated 5000 gallons released into the Auxiliary 
Building. They followed this with a red phone notification to Region.II.  
Based on their understanding of the event at the time, Compliance
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personnel concluded that the event was not reportable as an LER. However, 
on May 22, upon review of the shift incident .report written by Operations 
personnel involved, it was recognized that the Unit 2 PRVS had been 
affected and reportability was questioned on that basis. Compliance 
requested an Operability Evaluation from Design Engineering to determine 
if the affect of high humidity in the Penetration Room would actually 
degrade the PRVS effectiveness sufficiently to prevent it from being able 
to perform as required.  

Design Engineering responded on May 24 that, based on the Nuclear Safety 
Review Board's recommendation in 1979, the PRVS should be considered to 
have been inoperable while the Penetration Room humidity was higher than 
70%. Based on this information, Compliance made another red phone 
notification on May 24 to report the inoperability of both trains of an 
Engineered Safeguards system.  

Subsequently, a question was raised as to the appropriateness of the 70% 
RH operability limit with respect to this specific event. The original 
Nuclear Safety Review Board recommendation was concerned with "excessive 
humidity." Both station and Design Engineering personnel considered 70% 
RH an overly conservative interpretation, especially with the results of 
testing showing that the filters were not affected. On June 25, a request 
was made that Design Engineering re-evaluate their operability evaluation, 
and on June 28, 1990, they concurred that the PRVS was actually capable of 
performing its intended function during the event and the event should not 
be reportable. Therefore this report was downgraded from a Licensee Event 
Report to a Special Report.  

The personnel involved in the initial efforts to terminate and contain the 
spill were checked for contamination. No cases of personnel contamination 
were found. This can be attributed to a combination of good contamination 
control awareness, and prompt response of RP personnel to supply workers 
with anti-contamination clothing.  

CONCLUSIONS 

The root cause of this event was Inappropriate Action, Lack of Attention 
to Detail, on the part of both Control Operator A (CO A) and Control Room 
SRO A, both of whom are licensed operators, for approving performance of 
steps out of the normal sequence. They did not review the procedure in 
sufficient detail to recognize that an additional step to secure an 
operating pump needed to be performed prior to the out of sequence step.  

Several aspects of Human Performance Evaluation were applied to seek out 
lower level causes or contributors. Both CO A and SRO A were at the 
beginning of a shift cycle, except that CO A had worked the previous day



as overtime. The incident occurred early on the shift, therefore fatigue 
should not have been a factor. Both CO A and SRO A stated that they did 
not feel any abnormal schedule pressure to get this specific task 
completed, but they did state that they felt general pressure to support 
the outage schedule as efficiently and effectively as possible.  

A contributing cause was an additional Inappropriate Action, Failure to 
Follow Procedure, by members of the Unit Manager's staff for failure to 
take appropriate actions in response to the Spent Fuel Pool level alarm 
when it was received on May 16. When notified and questioned by 
Operations Shift personnel, they decided that compliance with the Alarm 
Response Manual instruction to lower the SFP level below the alarm 
setpoint was not appropriate under existing conditions. However, they did 
not initiate any compensatory actions as described in OP/O/A/1102/06, 
"Removal and Restoration of Station Equipment", Enclosure 3.5, 
"Alarm/Indicator Evaluation Procedure." A potential compensatory action, 
which was not taken, would have been to specifically assign an operator 
(such as one of the refueling operators already in the SFP) to observe SFP 
level. Had the SFP level been returned to normal, as required by the 
Alarm Response Manual, or had an Operator been assigned the specific 
responsibility of watching the pool level, the control operators at the 
time of the spill would have had prior warning of the level increase and 
could have easily shut off the pump to terminate the level increase prior 
to a spill.  

Another contributing Inappropriate Action, Failure to Follow Procedure, 
occurred when CO A signed off step 1.1 of OP/l/A/1102/15, "Filling and 
Draining Fuel Transfer Canal," Enclosure 3.3, "Draining the Transfer 
Canal," which states "The FTC, Incore Tank, RC system components, and SF 
Pool are at normal refueling level." In a NOTE immediately preceding this 
step, "normal refueling level" is defined as 0 (ZERO) feet in the Spent 
Fuel Pool." CO A states that he considered the existing high level 
acceptable to meet the intent of step 1.1. CO A should have pursued 
actions to either meet or revise this initial condition requirement, prior 
to having the SF valves closed. The reviews necessary for a procedure 
revision should have stimulated additional thought about potential 
problems due to the high level, and prompted more appropriate compensatory 
measures.  

The FSAR assumes that the PRVS filters operate at 90% efficiency and 
filter 50% of total gaseous release from the reactor building in order to 
maintain off site releases significantly less than IOCFR100 valuesL 
following a Maximum Hypothetical Accident. Nuclear Regulatory Guide 1.52, 
Table 2, specifies assigned activated carbon decontamination efficiencies 
for systems which have no humidity control and expect to see 100% RH plus 
condensing moisture. Using these efficiencies, (i.e. 90% for elemental
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iodine and 30% for organic iodides) and the distribution of elemental 
iodine, particulate iodine, and organic iodides given in Reg Guide 1.4 

(i.e. 91% elemental iodine, 5% particulate iodine, and 4% organic 
iodides), it can be shown that the affect on the total release is an 

increase of 1.5%. For values given in the FSAR analysis for a MHA, the 
total release would increase by approximately 3 rem to 196 rem for the 

postulated 2 hour thyroid dose at the one mile exclusion area boundary.  
This is well within the corresponding 10CFR100 site criteria value of 300 
rem.  

The guidance generated in response to the 1978 event, which led to the 
Unit 2 Penetration Room Ventilation System being declared technically 
inoperable during this event, appears to be more conservative than 
necessary. The system was in stand-by during this event, was not 
physically removed from service, and was capable of responding to an 
actuation signal. The filters were not actually exposed to the high 
humidity conditions, and subsequent testing showed that neither flow rate 
nor filter efficiency was actually degraded as a result of this event.  
Based on this evaluation, it is concluded that the PRVS was actually 

operable and capable of performing its intended function throughout this 
event.  

The quantity of water which overflowed the SFP has been calculated to be 
approximately 10,000 gallons. Much of this water flowed into a Fuel 
Shipping Cask Decontamination Pit, located adjacent to the SFP and the 
Fuel Receiving Bay. It was estimated that between a third and a half of 
the total spill was contained in this pit. The rest of the spill spread 
over much of the Auxiliary Building as described earlier. Very.little of 
the water, estimated to be only about fifty gallons, actually flowed out 
to the ground, where it was contained, and another approximately sixty 
gallons entered a floor drain which connected to the Sanitary Waste System 
and the Sanitary Waste Lagoon, which constitutes an uncontrolled release.  

The release will continue as the Sanitary Waste Lagoon concentration is 
reduced by continued dilution until levels decrease below the limits of 
detectability. Chemistry Radwaste personnel have calculated that thp .  
release off site due to the spill was 4.828 E-4 Curies during the month of 
May, 1990. The resulting calculated off site adult doses were 1.68E-3 
arem whole body, 4.15E-5 mrem thyroid, and 2.33E-3 mrem liver (from 
Cesium). Data for subsequent releases from the lagoon will be provided in 
the Semi-Annual Effluent Release Report. .Although this is considered to 
constitute an unplanned release, the quantity and concentration of 
radioactive material released are well within normal release limits, and 
do not constitute a hazard to the public. There were no excessive 
exposures or contaminated personnel resulting from this event.
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There were no NPRDS reportable failures associated with this event.  

This event is non-recurring.  

CORRECTIVE ACTIONS 

Immediate 

1. Spent Fuel Cooling Pump B was turned off, stopping the source of the 
overflow water.  

2. SF-1 was reopened to allow excess water to flow from the Spent Fuel 
Pool back into the Fuel Transfer Canal.  

3. Operations, Radiation Protection, K-Mac and other site personnel took 
immediate action to contain the spill water and prevent it from 
reaching yard drains and/or control cabinets.  

4. The humidity level in the Unit 2 Penetration Room was reduced by 
ventilating and cleaning the room.  

5. High priority areas, such as the ground outside the Fuel Receiving 
Bay, the Spent Fuel Pool Change Room, and the Control Room area, were 
cleaned up.  

Subsequent 

1. Additional cleaning and decontamination continued on a priority basis 
until conditions were considered acceptable for "routine" treatment.  

2. Following identification of contaminAtion in the Sanitary Waste 
Lagoon, Radwaste implemented a test program which identified the 
floor drain which provided the flow path to the lagoon.  
Additionally, Station Problem Report 3121 was initiated to address 
sealing or rerouting the drain.  

3. Appropriate disciplinary actions have been taken with respect to the 
inappropriate actions which initiated this event.  

4. A carbon sample taken from the Unit 2 PRVS A train filters was tested 
and shown to have 99.91% efficiency for Methyl Iodide to verify 
system operability.
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Planned 

1. Operations will revise the out of sequence policy with respect to 

higher levels of approval and/or additional guidance.  

2. Operations licensed personnel will review this Special Report. The 

Operator training package will address "out of sequence policy," 
alarm availability and evaluation, and compliance with initial 
conditions.  

3. Operations will revise OP/1,2,3/A/1102/15, "Filling and Draining Fuel 
Transfer Canal," to provide notes and/or cautions to prevent this 

event from recurring.  

4. The Chemistry Radwaste section will identify Auxiliary Building floor 

drains which are connected to the Sanitary Waste System.  

5. Projects will evaluate Station Problem Report 3121 to plug/reroute 

*floor drains connected to the Sanitary Waste System in the SFP change 
room and other Auxiliary Building locations and provide 
recommendations to station management for resolution.  

6. The station will request a formal design evaluation of the PRVS 

filters with respect to high humidity and the post accident 
Penetration Room environment. This will specifically address the use 

of 70% RH as a limit for system operability.  

7. The actual releases from the Sanitary Waste Lagoon will be 

specifically. addressed and updated in the Semi-Annual Effluent 
Release Report.  

SAFETY ANALYSIS 

The FSAR includes evaluations of various Spent Fuel Pool. (SFP). accidents.  
Loss of SFP water inventory below what is required to assure adequate 
cooling is not considered a credible accident due to the design and 

construction of the SFP. Significant loss of inventory would require 

pumping coolant water through a valve mis-alignment, broken pipe, etc. for 

an extended period of time, during which the diversion would be noticed 

due to the SFP low level alarm .and/or other alarms or observation by plant 

personnel. An over flow spill from the SFP is not directly addressed in 

the FSAR.  

Even if the spill had not been directly observed by Non Licensed Operators 
inside the Control Room area, detection would have been delayed only a few 

minutes, due to the rather rapid increase in PRVS humidity and subsequent 
alarm. The consequences of this spill would probably have been slightly



worse if it had occurred during a back shift. The initial response of 
station personnel might have been less effective due to the smaller number 
of personnel normally on back shifts, and, therefore, some portions of the 
spill would not have been contained so quickly. However, sufficient 
personnel could have been called in to control the situation with only a 
slight delay. The quantities of water released might have been larger, 
but, due to the relatively low concentrations of radionuclides present, it 
is probable that the total offsite releases would have remained below 
10CFR50, Appendix I objectives and 10CFR 20 release concentration limits.  
Such a release would have remained well below the 10CFR20 concentration 
limits at the nearest downstream potable water intake.  

The FSAR does not directly address the consequences of a water spill or 
flood in the Control Room area. However, it does address use of water to 
fight fire in the control room. If the water leakage into the control 
room had been of sufficient quantity or at the wrong location, it might 
have entered Integrated Control System, Reactor Protective System, or 
Engineered Safeguards electrical cabinets which might have resulted in a 
unit transient or damage leading to inoperability of portions of those 
systems. This would be equivalent to, but probably less severe than, the 
effect of a fire in the same locations. Fire and other contingencies are 
included in loss of control room scenarios, which provide for safe 
shutdown of affected units from the Emergency Shutdown Panel or from the 
Standby Shutdown Facility.  

The Penetration Room Ventilation System (PRVS) is an Engineered Safeguards 
system intended to mitigate the consequences of a LOCA by filtering air 
from the Penetration Room after the accident, thus reducing the amount of 
radioactive releases to the environment. FSAR Section 15.15 discusses the 
releases for a postulated Maximum Hypothetical Accident (MHA). This 
scenario assumes that the Emergency Core Cooling Systems (ECCS) fail to 
prevent major core damage after a LOCA, and that 50 percent of the total 
core inventory of halogens are released to the Reactor Building (RB). Tt 
further assumes that 50 percent of the iodines released to the RB plate 
out. The RB leak rate is assumed to be 0.25 percent per day, of which 
half goes into the Penetration Room where it is filtered with 90 percent 
efficiency by the PRVS. If the PRVS filter organic iodide efficiency 
degrades to 30% due to high humidity, this scenario still yields total 
integrated thyroid doses less than the 10CFR100 site criteria values.  

The Technical Specification required laboratory tests are performed at 130 
degrees Centigrade and 95% RH, higher than the humidity level recorded 
during this event. This test shows how well the filters can trap and hold 
elemental and methyl iodine. Based on test results from a sample taken 
after the event, it is apparent that the installed carbon filters would 
perform better than the FSAR assumptions.
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The actual results of this event were the unintentional release of a small 
quantity of radioactive water, the removal from service of a safety system 
which could have required a unit shutdown if it could not have been 
restored promptly, and the contamination of a considerable.portion of the 
Auxiliary Building, which required considerable effort to decontaminate.  
There were no personnel contaminated or overexposed, the release to the 
public was .insignificant, and the temporary declared inoperability of the 
Penetration Room Ventilation System (PRVS) had no effect. Therefore the 
health and safety of the public was not affected by this event.
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ATTACHMENT 1 

Comparison of Concentrations of 
Released Isotopes Associated With 
May 17, 1990 Spent Fuel Pool Spill 

ISOTOPE CONC. IN CONC. IN 10CFR20 
SFP SPILL LAGOON TABLE IT 

Cr-51 1.125E-4 ND 2E-3 

Co-58 9.321E-4 1.05E-7 1E-4 

Co-60 3.023E-5 ND 3E-5 

Nb-95 3.490E-5 ND 1E-4 

Zr-95 1.05E-5 ND 6E-5 

Ag-110m 7.416E-5 1.11E-8. 3E-5 

Sb-125 1.473E-4 ND 1E-4 

1-131 9.111E-5 1.39E-8 3E-7 

Cs-134 9.201E-4 2.51E-7 9E-6 

Cs-137 1.476E-3 3.73E-7 2E-5 

Ce-139 ND 8.39E-8 

NOTE: All concentrations in microCuries per milliliter.  

ND: Not Detected


