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November 13,1998
JAFP-98-0365

United States Nuclear Regulatory Commission
Attn: Document Control Desk

' Mail Station P1-137
Washington, D.C. 20555

Subject: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Response to NRC Request for AdditionalInformation, Radiological
Controls inspection Exit Meeting - Inspection No. 98-07

Dear Sir:

This letter is submitted to provide requested information. During the NRC exit meeting on
November 06,1998, following the conclusion of a two week Radiological Controls
inspection at the James A. FitzPatrick Nuclear Power Plant, a verbal request was m. S for
supplemental information regarding an incident involving a radiation worker's alarming
(acoustic and visual) electronic dosimetry (ED). '

On September 17,1998, while performing maintenance activities in the vicinity of the
Reactor Water Cleanup (RWCU) System, a high radiation area and an area with high I
background noise levels, a maintenance worker's ED alarmed, but was inaudible and
undetected. The integrated dose alarm setting for the ED was established at 200 millirem.
The worker was in the radiological controlled area (RCA) for approximately 45 minutes of
which approximately 17 of these minutes were spent in the high radiation area of the
RWCU System. Upon exiting, the assigned Radiation Protection (RP) technician observed
the maintenance worker's ED visual alarm. The worker received a total of 459 millirem or
259 millirem unplanned exposure.

At the exit meeting, the Authority was requested to provide the Commission evidence that
this situation did not present a " substantial potential for an exposure in excess of 10 CFR
20 whether or not such exposure occurs."

Attachment I contains the Authority's response. There are no commitments made by the
Authority in this letter.
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Questions concerning this letter may be addressed to Mr. Alan McKeen, Radiological and
Environmental Services Manager, at (315) 349-6703. ;

i

Very truly yours, '|

|

.

# st-e
MICH J. COLOMB i

Site Executive Officer

MJC:GJB:las

Cc: NRC Resident inspector
NRC Regional Administrator j
NRC Region I DRS, Chief RSB |
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Introduction

The Authority has reviewed the circumstances of this event and concluded that the
i

unplanned radiation exposure on September 17,1998 did not present a substantial
potential for an exposure in excess of 10 CFR 20.1201, " Occupational Dose Limits For |
Adults " The dose limit of concern is the Total Effective Dose Equivalent (TEDE) of 5 rem i

to the individual. No reasonable scenario has been identified where one alteration of |

circumstances would result in dose in excess of the regulatory limit. ;

1

The maintenance work task included the removal, inspection and replacement of a small
vertical pipe support snubber located under a section of RWCU System piping that was
partially shielded. This is a relatively simple maintenance evolution that has been
frequently performed by the subject maintenance crew. The work crew supporting this task
consisted of the worker, a second experienced mechanic, one Quality Control inspector,
and one journeyman radiation protection technician. The crew had completed a pre-job
brief. The mechanical aspect of the task occurred as the crew had expected. Following
the completion of this task, the affected maintenance worker would have had to receive an
additional exposure of approximately 4.1 rem before exceeding the regulatory limit. The
circumstances evaluated are task duration, dosimetry location, work area dose rates,
shielding changes, distance to the source, and worker assignment.

Task Duration

A minor increase in the time used to perform this task would not result in an exposure in
excess of the regulatory limit. The time estimate required to perform the task was known
and discussed by RP with the maintenance crew prior to commencing the job. The time
estimate to perform the task in the high radiation area was 10 to 20 minutes. The actual
time in the high radiation area was 17 minutes. The worker's total annual accumulated
dose following this task was 0.89 rem.

If the worker had experienced trouble with the task, and an additional 34 minutes were
spent in the highest dose rate area (7.2 rem per hour), a regulatory dose limit would not
have been exceeded. Further, if the affected maintenance worker experienced trouble with
the task at the average dose rate in the high radiation area (0.459 rem /17 minutes) of 1.62
rem per hour, it would take an additional 2 hours and 32 minutes to exceed the regulatory
limit. An increase in the time to perform the task, such as adding 15 minutes in the
highest recorded dose rate area (7.2 rem per hour), would have increased the worker's
accumulated annual dose to 2.69 rem.
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In summary, a trained and experienced radiation worker would not remain in a high
radiation area for 51 minutes (17 plus 34), much less remain in the general area for 2 hours
and 32 minutes for a task that normally takes approximately 20 minutes. The other
members of the work crew, also trained and experienced radiation workers, would have
recognized a problem and stopped the job before allowing the worker to receive an
exposure in excess of the regulatory limit.

Based on the above, this potential increase in task duration and source strength does not
result in exposure in excess of the regulatory limit.

Dosimetry Locatl90

Relocation of the worker's radiation monitoring device would not result in an exposure in
excess of the regulatory limit. The worker's thermoluminescent dosimeter (TLD) and ED
were placed in the region of the highest potential exposure, that is, relocated from the
worker's chest to his back (base of neck area), for this task. The source of the radiation
was the pipe located above the vertical snubber. The worker's back was generally the
closest part of his body to this pipe. The dosimetry was on the area of the body with the
potential to be exposed to the highest source strength. Any other dosimetry location
would have resulted in less recorded dose for the task.

If the task circumstances were altered so that the head or extremities became the region of
highest exposure, no regulatory dose limit would have been exceeded. During some parts
of the task, the worker reached under the lead shielding to work on the snubber, in those
instances, the worker's head or hands could have been closer to the source than the
dosimetry located on the back. The worker was in the high radiation area for 17 minutes.
If the head received the highest exposure at all times, assuming the highest recorded dose
rate of 7.2 rem for 17 minutes, calculation would result in 2.04 rem exposure. The worst
case postulated head exposure plus his already accumulated annual dose would still result
in less than the whole body dose limit. If the hands were in the highest recorded radiation
dose rate field for the entire time of the high radiation area entry, a calculation would result
in 2.04 rem exposure to the extremity. The worst case postulated extremity exposure is
significantly less than the regulatory limit of 50 rem.

Work Area Dose Rates

If the dose rate were greater than that recorded for the job, up to the highest known for
this system. no exposure in excess of the regulatory limit would have occurred. The
highest dose rate recorded on the worker's ED was 7.2 rem'per hour. Historical radiation
surveys of the RWCU System area piping indicate a dose rate of 10 rem per hour on
contact with uninsulated pipe and 8 rem per hour on contact with a down stream insulated
pipe. These potential higher dose rates would not have resulted in exposure in excess of
the regulatory limit.
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Shieldina Channes and Distance to the Source
|

If the shielding effectiveness were reduced, no exposure in excess of the regulatory limit
would have occurred. The RWCU System piping attached to the pipe support snubber was

| shielded on the top and two sides to reduce dose rates in the room. Shielding consisted of
'

51 lead blankets draped over scaffolding surrounding the pipe. The piping is located
approximately 3 feet above floor level. To complete the task, the worker had to maneuver
under the shielding where the support attaches to the pipe, putting him in an unshielded
location. Assuming the worst case without any shielding, the dose rates (as supported in
the above paragraph) would not have resulted in an exposure in excess of the regulatory |
limit. If the worker got closer to the source during the task, no exposure in excess of the j
regulatory limit would have occurred. While the worker was under the piping and shielding ;
performing the task, the worker's back was very close to the surface of the insulated |
piping. The pipe measured 8 rem per hour on contact downntroam and the ED recorded a
maximum dose rate of 7.2 rem per hour. This potentialincrease in dose rate by reducing
the distance to zero would not result in exposure in excess of the regulatory limit. {

i

Worker Assianment

if a different worker had performed the task with more annual accumulated radiation
exposure, no exposure in excess of the regulatory limit would have occurred. FitzPatrick i

administrative procedures specify a normal administrative annual dose limit of 2 rem, and
an upper limit of 4 rem. Use of the Radiation Work Permit (RWP) for this task requires a

1

dose margin of 0.2 rem below the approved limit. On the day of the event, the highest |
accumulated annual dose record for any maintenance worker was .92 rem. The potential

;

accumulated dose for this worker could have been 1.380 rem. No exposure in excess of
the regulatory limit would have occurred if a different worker had received this unplanned |
exposure.

Summary

The time required for the job, even under the worst case circumstances, would have had to
extend far beyond conditions for 10 CFR 20 exposure limits to be violated. Credible
alterations in dosimetry location source strength, and proximity to the source could only
result in minor exposure changes, far from regulatory limits. Minor alterations in shielding
could only result in minor exposure changes. Thus, there exists no reasonable scenario in
which an alteration of circumstances would have resulted in a violation of 10 CFR 20
exposure limits.
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