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11, §. NUCLEAR RECGULATORY COMMISSION

REGION |
Report No. 50-352/97-13 and S0.353/92.13
Dacket No. $0:382 and 50-383
License No, NPEF:39 and NPE-8S
Licensee: Philasle!atda Electric Company
Wz&
Wiyne, Pennny'vania 12087:0193
Fagility Name! Limerick Geperating Stoion, Units 1 and 2

Inspection At Limenis k. Pennsylvania
Inspection Conducted: March 26 - 21,1992
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Inspector: , il fo e ool A e AL
. Sherb.m Seéntor Radiaton Smtmhs! date
Facilities Radiation Protection Section
:
|
, ) |
App‘“\'m by. ) ’ Cuaif .4 % ' “‘_';“- :;'.:":' ;
W. Pasc:ak Ctuef raulmes Radiation date :
Protection Section :
Arsas Inspected: A special, reactive, inspection 1o review the circumstances connected with the :
inhalation of radioactive material by @ worker while working in the Unit | reactor cavity :
Resalts: The amount of radiouctive material inhaled by the worker apgparently was below the .
regulatory fimit, and has clegred rapidly frem the worker's bady, However, poor |
radiological work practices and an apparent failure of communication between Health Vhysies r

perzonne! and the wok crew apparently contributed to the incident,  An apparent vielation,
involving two examiples of failure to follow procedures, was identified. This apparent
violation is described it more Getail in Section 4,0 of the enclosed inspection report.
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equipment from the cavity, including the service platform. and also perform genera!
housekeepirg work in preparation for Qooding the cavity. The reactor head had been
removed, but the maisture separator and dryer were still in the vessel, Both of these
components are removed under water after floading the cavity, Access 10 the cavity
was via a ladder hung on the side of the cavily, and the cavity area was posted as a
contamination area. A person was stationed at the railing at the op of the cavity; he
ser.ed as the “outside man® singe the cavity was considered to be a confined space.

RWP 920704, Rev 2, was a job specific RWP written for the Unit 1 352 elevation
of the Reactor Butlding, Refuel Floor, to "Perform Survey/Disassemble Reactor®. 1t
had been indtiated on 3/24/92, Because reactor disassembly involves a wide variety of
diffeient tasks with different radiological controls tequirements, the RWP is revised
whenever radiological conditions for the current work require a change in protective
clothing, dosimetry, or other radiological controls measures. Rev 2 of the RWP
required the following protective ¢lothing: 1 coverall, 1 disposable suit, 1 pair glove
liners, 1 pair plastic gloves, 1 pair rubber gloves, 2 pair shoe covers, 1 pair boots,
and 1 hood, A 0-200 mrem seli reading dosimeter (SR1)) uad a thermoluminescent
dosimeter (TLD) were also required and were 10 be placed just abeve the ankles
because most of the radiation dose was expecied to be due to radiation coming from
underfoot. No respirators were required, aid no unusual HP coverage was specified,

The most recent survey of e arca bad boen done at 6:30 a.m. on March 25. It
showed a general area exposure rate in the cavity of 490 mR/hr, 10-50 mR/hr
gontact with the reactor vessel flange, and 300 mR/Ar comaet at the ~uter Jedge.
Removable contamination levels were in the range of about 10,000 « 50,000 dpm/100
sq, cm, The highest contamination levels were on the flange and reached about
240,000 dpm/100 sq. em, The survey did not indicate radistion or contamination
levels in the wansfer canal. The transfer canal is a relatively narrow passageway,
approximately 4 wide, that connects the cavity with the spent fuel pool (SFI) and is
used 10 transfer fuel between the two areas. At the time of the incident, acer<s 1o the
transfer canal was roped off and posted “Caution Do Not Foter”, The RWP also
specified that “kntry Into The Transfer Canal Prohibited Under This RWP". A
survey taken on Sunday, March 22 showed that the general area exposure rates in the
transfer canal were 10-40 mR/hr and the contamination levels were abont 24 mirad/hr
smearable, The licensee stated that the cavity had been Jecontaminated since that
survey was taken but that the transfer canal had not. The licensee also stated that
they did not expect the readings in the transfer canal 1o have changed from the 22nd
{o the 25th of March because nothing had been done that would ¢ause them 1o
change.

During the morning of March 25th, twe low volume cir samples were taken in the
cavity, The samplis were taken by suspending the air sampling head from the top of
the cavity down inio the cavity, Although this does not constitute a i eathing zone
sample, it does give an indication of any unusua! airborne conditions in the general







R s e Ll - R e e e g e e e e e e

b

the personnel decontamination facility in the radwaste building, where more extensive
decontamination efforts were undertaken, However, no change in activity was noted.
He was then taken 1o the whole body counting facility and counted on a bed counter
at 2:30 p.m. The counter showed a total activity of about 840 nCi, including 110 nCi
M54, 90 nCi Zn-68, and 640 nC) Co-60. Suspecting that much of the activity was
in the throat area, the lcensee gave the Technician two cans of soda 1o driak, and the
Technician was counted again at 3:00 p.m. There were minor increases in the
activity of all three isotopes, probably because of a change in soutce geomelry i the
body. 1t was also noted that the peak of the activity distribution in the hody had
shifted slightly away from the upper part of the body toward the lower regions,

Howe ver, the plot of lingar activity Jistribuiion from head o foat produced hy the
whole body counter did not permit a determination of a correspondence between the
peak of the distribution and a specific body region, other than that it was somewhere
in the upper part of the bady,

The licensee's procedures requin excreta bioassay to be started if the measured
activity exceeded 5% of the maximum permissible body burden (MPBB), which 1t did
W1 this case,  Uring and fecal excreta collection was therefore started and continued up
10 the time of this iuspection, and the samples were sent 1o an outside vendor for
analysis. The licensee also consulted the company physician, who advised the use of
a laxative, The technician took the laxative that night, and the fecal sample brought
in the next day showed activity as measured by a frisker, A third whole body count
was made 3t 6:20 a.m. on March 26 and showed a decreuse in total activity from 840
nCi o 180 nCi, Both the Mn-54 and the Co-60 activitics dir pped by the same
traction, wnd the Zn-65 activity had dropped below the system's muamum detectable
activity limit (20,8 nCi for Zn-65). A second count a1 3:50 p.m. on March 26
showed a further drop to about 70 nCi, The last available count duiing this
mspection was made on March 27 at 9:10 a.m. and it showed shout 40 nC'i, most of
which was Co-60,

The licensee’s preliminary estimate of the intake was about 1350 nCi, corresponding
o approximatety 100 MPCH (maximum permissible concentration-hour, a unit for the
quantity of radioactive material), This assessment was based on the use of an intake
retention fraction of 0.62 obtained from NRC NUREG/CR-4£84, “Interpretation of
Bioassay Mcasurements”, assuming Class 'Y chemical compound Cassification and
wlso assurring tha the intake occurred betwoen 2-3 hours before the first whole body
count. The licensee stated that they were confident that there were no significant
amounts of isotopes other than the three identified in the whole body count.  Thiy
conclusion is baseu on Ge(La) analysis of some of the fecal sanples obtained trom the
technician, as well as on data from waste stream anaiysic. The heensee also stated
tiwat the excreta analyses shounld confirm these conclusions,
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It should be noted that there is no direct evidence that the internal contamination
resulted from the use of the brush and dust-pan in the transfer canal. However, much
circumstantial evidence supports this conclusion, The Technician himself feels that he
did not perform any other work that could have resulted in such an intake. In
addition, the contamination levels in the work arcas entered during that period, other
than the transfer canal, were relatively much lovier than those in the canal, Finally,
the licensee counted the other personnel who entered the cavity during the periced o
question on the whole body counter and found all 1o be clean with the exception of
one person, who showed about 1% MPEB (maximum permissible bady burden),
which is quite s v compared to the activity found in the Technician, This person was
one of the three people wha entered the transfer canal area 1o inspect the gouges in
the stop log guides  The licensee stated that they were not sure whether this 1.1%
MPBB was an actual intake or external contanination, The licensee's conclusion that
the intake ocourred while using the brush and dust-pan therefore appears reasonable,

The Technician involved in the incident has been with the licensee for many years,
He is a boilermaker by trace ane! has been with tie Mucicar Maintenance Diwvision 51
several years, His group is charged with outage work on the refueling floor and
under the vessel, including control radd deive work and reactor disassembly and
assemnbly, He has beon doing this type of work at the licensee's two nuclear power
plant sites for several years.

The licensee stated that they will continue 1o monitor the Technician until the activity
is eliminated from his body, and will also supplement their preliminary assessments
with results from the excreta analyses when they become avatlable. The licensee has
also started an iavestigation to identify the causes of the incident and any contributing
programmatic weaknesses, The results of this assessnient will be reviewed during a
luture inspection, The Technician was barredd from radiological work pending
evaluation of his uptake.

Assessnent of the Event

A review of the sequence of events desenibed above showed that there were violagons
of the requirements for work in a radiological controls area, as well as some poor
radiologics! controls practices. Tres¢ included the following,

RPW 9207074 stated in the "Spectal Instructions/Remarks” section

“Entry Into The Transfer Canal Prohibited On This <*'WP",
Contrary to this requirement, the Technician entered the transfer canal to clean up the
debris from the stop log, and other persannel entered the arca 1o inspect the gouges

on the stop log guide. These gouges could only be seen from nside the transfer canal
aoit 50 m the cavity, The RWP program, as described in Procedure A-C-107,
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“Radiation  Work Permit  Program  and radiologica’ Controlled  Arca  Access
Requirements”, states that signing in on an RWP means that the requirements specified
in the RWP were understood and that the person will comply with these requirements,
Entry into . (ransfer canal therefore constitutes an example of an apparent failure to
follow procedures (S0-382/92-13-01).

. Procedure M-041011, “"Mamtenance  Procedure  For  Keactor  Vesse!
Lisassembly”, Section §.4 states,

"Do not remove items from the spent fuel poel, reactor cavity, steam
dryor/separator pool, or cask washdewn/storage area unless Health Physics is
present”.

Contrary te this requirement, several itlems were removed from the cavity during the
morning of March 25, including the service platform, wols, and other items, withuut the
presence of HP at the work location,  This constitutes another example of an apparent
failure 1o follow procedures (80-352/92-13-01),

. According 1o Procedure HIP-218, “Establishing and Posting Controlled Areas”,
Section 6.2.2 "General Requirements for Posting a Controlled Area”, Subsection
(),

"Radiation warning signs .... shall contain the conventional radiation caution
symbal in magenta (purple) on a yellow background. T e sign shall contain the
following information: )

1 The classification of the area
2 Minimum requirements for entry if applicablc.

Contrary to the above requairements, the sign posted between the reacior cavity and the
transfer canal did not contain a classification of the area. The sign only said "Caution
Do Not Enter® and, although it was a radiological sign, it did not identify the
rediological hazard, ie., high radiation fields, high contamination, etc, The licensee
stated that they did not concur with this assessment becaase they felt vhat indicating the
nature of the hazard would have constituted double posting, that is, posting the same area
twice. Their reasoning was that the cavity was already posted as a contamination area and
that identifying the transfer canal, which is within the cavity, as a contamination area
would have been redundant and possibly confusing, The inspector stated thai the
Technician indicated that ite was confused regarding the nawre of the hazard in the
transfer canal. Niscussions with the Technician had indie, * «f that he believed the Gansfer
canal was posted because it was closer to the SFP and would therefore be expected to
have a higher radiation field than that in the rest of *he cavity. He stated that he did not
think that the canal was more contaminated than the g eneral cavity area, It was agreed
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that the matter of dowble posting was a matter that required coreful review by the
licensee because of its safety implications, This item will therefore be reviewed during
a future inspection.

The Technician stated that he believed that his work *n the cavity was the final
step before Nooding in preparation for refugling. In particular, he believed that
he had to remove all loose items from the cavity and that nobody was going 1o
go in there after L left the area. This being the case, he believed (hat he had to
remove the caution sign at the entrance to the transfer canal as part of his
housekeeping dutis, Health Physics, however, fe’t that he was in error in
removing the sign because they felt that it was standard po'icy that only HP may
remove any radiological sign, and that included the sign in the cavity, There was
no communication between HP and the Technician regarding this matter,

- The use of a brush and dustpan in a highly contaminated area was poor
radiological practice. However, the contamination staits of the transfer canal was
unknown 1o the Technician, which may have contributed to his decision to use the
brush 1o remove the debris from the stop log. Nevertheless, he did know that the
whole area was posted as a contamination area, and this should have been
sufficieat information to prevent such an activity,

The radiological training program for maintenance personnel was not reviewed during
the inspection, and it was not determined during this inspection whether training was a
contribiting factor in this event, This item will therefore be reviewed during a “uture
inspection,

The inspector met with licensee representatives at the end of this inspection on March

27, 1992, The mmspector reviewed the purpose and scope of the nspection and discussed
the inspection findings,




