U CPSES SITE LIC 1D:i8l178976573 DEL

41 o i 10 NO.UUb F .04

Enclosure to 1X}—934?4
Loal Tk

INF ORMA TION 3 \
LICENSEE EVENT REPORT (LER) wzw:m%v%@
GULATORY COMMIBBION. WASHINGTON, DC 20886,
THE PAPERWORK REDUCTION PROJECT (3160-0104). OFFICE OF
MANAGEMENT ANT BUDGET. WASHINGTON, DC 20603
hp ' L
COMANCHE PEAK-UNIT 1 015]0|010[4|4|il% of | 6
Al 2. e
HOT PARTICLE CONTAMINATION RESULTING IN EXPOSURE EXCEEDING 10CFR20 SKIN DOSE
- Vou Foodny Womves ket Nurwoars
N/A 0j51010104 [ | |
l 1913] N/A 01510]010] | |
20 400 Ld 20 408 &) 50 7 M X m
20 408 (@Y 1 - [ T GO 7 Pl i b R AT
20 A0 (1 . LR T T g 60 7 Fidival Ot (Spscty i Abwtiact slow sl w0 Toxi, NRC Form 366AY
20408 001110 50 T3 $0.7 Dl (Rptwidbin
2O AOMIaH 1 Wi [ 0 79wce €0 7 Mad2wale
20.4064a(1 Mv) 507 a2 07
| o -
Arse e
R. J. PRINCE, RADIATION PROTECTION MANAGE R 8'1171-1819171-151&917
mmww ] - wwww Y
| L 111 |11 1
(lrigd 1 NI N .
wpected
Lete 116) 1 J J

On November 20, 1993, between 1050 and 1235, with Comanche Peak Steam Electric
Station Unit | was in Mode 6 (Refueling), a technician (non-licensed, contractor)
involved with decontamination and clean up of the reactor cavity after refueling,
received an estimated dose to a localized area of the skin of 72.1 rem below the
right knee from a discrete radioactive hot particie. The contamination occurred
while the individual was working in the Hot Particle Buffer Zone of the Unit |
cavity area. It is suspected that a hot particle in the buffer zone or from
materials removed from the reactor cavity penetrated the protective c¢lothing when
the individual kneeled.

In response to this event, Radiation Protection increased the hot particle personnel
survey frequency and required a second set of paper protective clothing for entries
into the Hot Particle Buffer Zone. Subsequently, the Hot Particle Contro) Zone
boundary was expanded tc include the areas adjacent to the reactor cavity on the
860°' elevation which was previously identified as the buffer zone.

This event is reported pursuant to the requirements noted in 10CFR20,1201(a)(2)(11)
and 10CFR20.2203(a)(2)(1).
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REPORTABLE EVENT CLASSIFICATION

Exposure of an individual in excess of the applicable limits of
10CFR20.120) to & localized area of the skin resulting from exposure to
radiation emitted from a hot particle found on the skin.

CONDITIONS PRIOR TO THE EVENT

On November 20, 1993, Unit 1 was in Mode 6 (Refueling) with the Reactor
Coolant System at atmospheric pressure.

STATUS OF STRUCTURES, SYSTEMS, OR COMPONENTS THAT WERE INOPERABLE AT THE
START OF THE EVENT AND THAT CONTRIBUTED TO THE EVENT

Not applicable - There were no incperable structures, systems or
components that contributed to the event,

DESCRIPTION OF THE EVENT, INCLUDING DATES AND APPROXIMATE TIMES

On November 20, 1993, Unit 1 was in Mode 6 during its third scheduled
refueling outage. Fuel sipping during the outage identified two leaking
fuel assemblies. At the time of the event, the reactor cavity had been
recently drained following completion of core reload. Contamination
surveys in the reactor cavity showed the presence of discrete radioactive
particles which were determined to be microscopic fuel fragments by gamma
spectroscopy analysis. Based on survey results, radiation protection
personnel had established the reactor cavity as a Hot Particle Control
Jone, requiring double protective clath1n2 for entry and surveys of
personnel for hot particles at specified requencies. The area
{zeedistely adjacent to the reactor cavity was established as a Hot
particle Buffer Zone (buffer zone) to prevent the spread of hot particles
to other plant areas.

On November 20, 1993, at 0930, a decontamination technician (non-
Yicensed, contractor) entered the Unit 1 Containment Building to perform
assigned duties related to decontamination of areas in and around the
reactor cavity. +e proceeded to the radiation protection control point
at the refueling area on the 860' elevation where he remained on standby
and observed decontamination activities on a remote television monitor.
The technician was subsequently logged onto the "Personnel Hot Particle
Survey Log" at 1040, on November 1993.
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On November 20, 1993, at approximately 1050, the technician entered the
Hot Particle Buffer Zone around the reactor cavity to support
decontamination and clean up activities. Based on the work assignment,
the technician would remain in the buffer zone around the cavity and not
enter the Hot Particle Control Zone, the radfation protection technician
(non-11censed, contractor) covering these activities allowed entry with a
single set of protective clothing, double shoe covers and double gloves.
This was consistent with the radiological safety controls established for
the area. The technician remained in the buffer zone and pulled bags of
trash from the reactor cavity with a rope. Radiation protection coverage
was continuously present during this activity to ensure proper hot
particle contro) measures were implemented. The technician recalled
kneeling twice during these activities.

The technician completed his activities and exited the buffer zone at
1205. Prior to exiting containment, the individual took the bags of
trash to the elevator and returned to the control point to verify that
all of the trash and materials had been removed from the ares. These
activities took approximately 10 minutes. At approximatelv 1215, he
arrived at the Unit 1 containment exit point.

At the containment exit point, the individual was monitored for
contamination with a whole body contamination monitor (PCM-1). which
slarmed. A second attempt to clear the monitor also resuited in an
alarm. The location of the contamination was identified with a frisker.
At 1230, the individual was taken to the decontamination facility at the
Radiological Contro) Area (RCA) access point, where the particle was
removed at 1235.

E. METHOD OF 0iSCOVERY

During normal egress from Unft 1 Containment, the decontamination
technician alarmed a whole body contamination monitor at the Containment
exit point., Further examination by radiation protection personnel

rovea led a discrete radioactive particle (4.e., hot particle) on the
individual's skin just below the right knee. Gamma spectroscopy and lysis
revealed that the particle was a microscopic fuel fragment. Estimated

activity of the particle was 9.ve uCi.
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1. COMPONEWT QR SYSTEM FAILURLS
A. FAILURE MODE, MECHANISM, AXD EFFECTS OF EACH FAILED COMPONEWT

Not applicable - no component or system failures led to this event.
B. DURATION OF SAFETY SYSTEM TRAIN INOPERABILITY

Not applicable - there were no safety systems wii'ch were rendered
inoperable due to this event.

C. SAFETY CONSEQUENCES AND IMPLICATIONS

This event had no adverse impact on the safe operation of Unit 1. The
dose to the individual was assessed u:;pg the VARSKIN MODZ computer code.
The tota) Beta and Gamma dose to a 1 area of skin was calculated to be
72.1 rem. The VARSKIN MOD2 computer code, documented in NUREG/CR-5873,

{s widely used throughout the industry.

Gamma spectroscopy analysis of the particle showed that the particle was
a microscopic fuel fragment. The age of the particle was estimated based
on isotopic ratios and corrections to the particle activity were made to
account for pure beta emitters. The activity of the particie was
estimated to be 9.68 uCi. An exact time that the individual became
contaminated could not be determined; therefore, it was conservatively
assumed that the individual received the particle contamination
immediately upon entry into the buffer zone at 1050. Based on removal of
the particle at 1235, an exposure duration of 1 hour, 45 minutes was
assigned. Using the estimated particle activity and exposure duration,
the calculated exposure based on beta emission rate was 16.9 uCi-hours.

The assigned exposure is well within the 75 uCi-hour guideline for
limiting hot particle exposure to the skin discussed in USNRC Information
Notice No. 90-48, "Enforcement Policy for Hot Particle Exposures,” and
Counci) on Radiation Protection and Measurement Report No. NCRP-106,
“Limit for Exposure to Hot Particles.”

The event did not impact or impair the health and safety of the public.
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111, CAUSE OF THE EVENT

The cause of the exposure to the decontamination technician was hot particle
contamination on the individual’s skin just below the right knee. Specific
contributing factors causing the contamination event could not be determinec;
however, it 1s suspected that a hot particle in the buffer zone or from
materials removed from the reactor cavity came in contact with the
individual's protective clothing and then penetrated the protective clothing
when the individual kneeled on one of two occasions.

IV. CORRECYIVE ACTIONS

IMMEDIATE ACTIONS

In response to this hot particle contamination event, Radiation
Protection personnel immediately increased the hot particle personnel
survey frequency and required a second outer set of paper protective
clothing for entries into the Hot Particle Buffer Zone. This was Jlater
followed by movement of the Hot Particle Control Zone boundary to include
the areas adjacent to the reactor cavity on the 860" elevation which was
previously identified as the buffer zone.

ACTIONS TO PREVENT RECURRENCE

Even though no specific items have been identified that would have
prevented the contamination eveni, a comprehensive evaluvation of the
CPSES hot particle contro) program will be performed to identify
potential improvements. The evaluation wiil address the following items
at a minimum:

(1) Review of RP1-613, "Hot Particle Contamination Control”

(2) Specific review of reguirements for performing personnel hot
particle surveys at specified frequencies while in the hot particle
control zones and prior to exiting the zones, and proceeding
promptly to a personne]l contamination monitor after exiting.

(3) Review of the areas in and around the reactor cavity to identify
unique problems associated with hot particle control for this area.
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V. PREVIOUS SIMILAR EVENTS
There have been no previous similar reportable events at CPSES.

VIi. ADDITIONAL INFORMATION
A. All times identified are Central Standard Time (CST).
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