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LASALLE ENFORCEMENT CONFERENCE
UNPLANNED ADMINISTRATIVE OVEREXPOSURE
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OTHER RADIOLOGICAL ISSUES D. HIEGGELKE
- RADIATION OCCURRENCE REPORTS
- LOW LEVEL INTAKES
- ADMINISTRATIVE OVEREXPOSURES

RP/ALARA PROGRAM G. DIEDERICH
CORPORATE INITIATIVES F. RESCEK

CLOSING COMMENTS G. DIEDERICH




RADIATION OCCURRENCE REPORT (ROR)
PROGRAM BACKGROUND

+  The ROR program documents the process for identification, investigation
and correction of various radiological occurrences as they ariso, The
threshold for investigation is far below regulatory limits, Addressing minor
issues and deficiencies helps to minimize the likelihood of subsequent

events,

« The ROR Program is a key part of the overall Radiological Safety Program
and supports both radiation safety improvement and ALARA.

No regulatory overexposures
- Significantly reduced exposures both individual/collective
Significantly reduced personnel contaminations
+  The ROR program is becoming more effective with experience. Wa are

still tinding opportunities to improve our performance and successfully
eliminating recurrence for same root causes.

|
|
|
|
1
|
|
+  The overall program is working/improving: ‘
|
|

+  ROR Lessons Learned indicate that events do not collectively indicate
significaint lack of attentiori or carelessness to licensed responsibilities.
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FUEL POOL HEAT EXCHANGER CLEANING

~

Scor 3 - Disassembly and hydrolazing of 2B Fuel Pool Heat Exchanger
T . vertica! heat exchanger is located between the B07 and 843
elevations. Access to the upper endbell is via the Retfuel Floor (843
elevation). Pre-job surve's and staging (i.e. tent installation) was
completed between 12/9-13/91. The method of staging the job iad been
changed to use a ladder instead of scaffolding in an eftort to reduce total
job dose.

12/16/91 DAYSHIFT

A folding ladder was installed on top of the endbell. RPT survey of tre top
of the endbell indicated 40 mR/hr with no contamination .« ind (NCI")

12/16/91 AFTERNOON SHIFT

The pre-job briefing was held with the afternocn mechanics and RP T to
discuss removal of the top and bottom endbells. It was believed that the
folding ladder would he adequate 1or access to the heal exchange:

The endbell cover was pulled and surveyed (NCF). Survey results of the
843 elevation and the floor opening to ihe heat exchanger pit indicated
that conditioris had not changed The RPT was unable to gain acuess 10
the top of the heat exchanger using the ladder, therefcre this area was not
surveyed

The RPT turned over to the night shift supervisor the r.eed for a survey

12/17/91 NIGHT SHIFT

The midnight RP Supervisor activatcd the RWP to support a visual
inspection of the 807 level. He verbally turned over the need to survey
the top of the tube sheet to the dayshift RP Supervicor. The dayshift
supervisor was not actively listening. The need for a survey was not
logged by the midnight shift supervisor




FUEL PCOL HEAT EXCHANGER CLEANING (Continued)

10/17/91 DAYSHIFT
No survey of the tube sheot area was performed.

The dayshift mechanic hydrolazed the heat exchanger by standing on the
tube sheet. After approximately one hour he exited the area with 54 mrem
by ED. His dosimetry had been placed at his waist.

12/17/91 AFTERNOON SHIFT

The dayshift maintenance supervisor and the mechanic turned over to the
aﬂomooet:j crew. The status of the job and the dose received was
discussed.

The afternoon shift mechanic started to hydrolaze. After realizing that the
chirp rate increased when he bent over, he repositioned his dosimetry from
his chest to below »is knee. He contacted the mechanical suppon person
who calied RP.

The mechanical sux»oﬂ person called the RP desk and informed the RPT
of the increased chirp rate. He was instructed to locate the RPT on the
refuel #oor for assistance. The desk RPT notified the RP Supervisor of the
disg::sslon. The RP Supervisor dispatched a RPT to the job site to step
work.

The mechanical support person piesented the situation o the retuel floor
RPT in a general sense rather tharn conveying specifics ot the occurrence
in the heat exchanger. Based on this, the RFT concurred that the
dosimetry should be positioned below the kiiee.

The worker exited the area based on his ED accumulated dose alarm
sounding prior to the RPT arriving to stop work.

The dayshift and afternoon shift mechanics received whole body dose

equivalents of no more than 270 mram and 317 mrem respectively,
exceeding their administrative 100 mrem limit.
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FUEL POOL HEAT EXCHANGER CLEANING (Continued)

CAUSAL ANALYSIS

+ Workers reviewed and signed R'WP; pre-job briefings were held

+ Work was performed in accordance with appropriate instructions

+ The mechanic recognized a change ir radiological conditions

+ The mechanic exited area on receiving ED dose accumulation alarm

+ RP supervisor/desk RPT displayed questioning attitude and tne supervisor
took initiative to stop the job

- The mechanic relocated his dosimetry rather than exiting

- The refuel floor RPT lacked a questioning attitude when presented with the
general coinment on docimetry placement

- RP Supervisor turnover was not effective

- Tube sheet survey was not performed

APPARENT ROOT CAUSE

« The midnight to dayshift RP Supervisor turnover was not adequate:
- The dayshift 12/17/91 RP Supervisor was not actively listening.

- The need for a tube sheet survey was not documented.

SAFETY CONSEQUENCES
+ Health and safety risks to workers were minimal.
« Workers exposures did not challenge regulatory limits.
- Worker responded to ED accumt 'ated dose alarm

ED dose rate alarm feature would respond to higher dose rate fields
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FUEL POOL HEAT EXCHANGER CLEANING (Continued)

CORRECTIVE ACTIONS TO ADDRESS ROQT CAUSE

The RP pmsonne! involved were counselled by the RP department
head with respect 10 their performance and managemernl s
expectations. Special emphasis was placed on effective shift
furnovers

The LaSalle Radiation Protection Department will review current
practices such as turnovers, log keeping, documentation of field
surveys and use of written ¢ ontrols on radiation work permits to dentity

areas for improvement. This review will be completed by March 1,
199¢

The mechanic was counselled by the Master Mechanic with respect to
moving his dosimetry

OTHER CORRECTIVE ACTIONS

The LaSalle Station Manager has issued a letter to all badged
personnel emphasizing the radiological performance expectations,

especially selt checking practices (i.e. dosimetry placement, use and
response).

The LaSalle Training Department will revicw current RPT training to
determiiu whether radiological aspects of work involving
radioactive/non-radioactive system interfaces (i.e. heat exchanger

work) can be enhanced. This review will be completed by April 1
1992

The LaSalie Radiation Protection Department will reinforce in the
technician continuing training program regarding self checking
practices and referencing job specific radiation work permits prior to
pr')vidma assigned job coverage. This training will be completed by
July 1, 1992

The LaSalle Radiation Protection Department will review methods o
improve the mechanism for establishing hold points in a work packag
and/or radiation work permit for activities such as surveys. This review
will be completed by April 1, 1992




OTHER RADIOLOGICAL ISSUES

. Radiation Occurrence Report Causal Analysis (10/89 - 07/90, IR
373/90024; 374/90025)

Causal Analysis Trending not effective
Weaknesses identified included

* Pre-job planning
+ Lack of wotker to RP Department communications

. Low Level Intakes (02/91 - 03/91, IR 373/91008; 374/91007)

Working outside scope of RWP/personn4l error
Workers failed to notify RP of changing work conditions

' Subsequent to the ROR issues and intakes appropriate corrective
actions were implementad. Those actions did address the causal factors
identified during that fime period and appear to have been effactive

Exceeding Administrative Exposure Limits (1091 and 01/92, IR
373/91022; 374/91022)

Inadequate stay time calculations
RPT not actively monitoring/supporting ongoing work
Worker awarenass of accumulated exposure

Apparent root causes of exceediig administrative expesure limits were

not repetitive from the previous ROR issues and intakes.

. Each issue grouping will be discussed ir more detay
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OTHER RADIOLOGICAL ISSUES (Continued)

RADIATION OCCURRENCE REPORT (ROR)
ANALYSIS (IR 373/90024; 374/90029)

In September 1990, the NRC identified an open item involving an appa ent
weakness in the causal factor analysis and corrective actions for some
RORs documented between October 1989 and July 1990,

Although corrective actiors taken for each ROR appeared to be adsquate,

repetitive occurrences suggested the existence of root causes not being

identifiod and appropriately corrected by the program. A weakness was

identified in pre-job planring and communications between workers and the
l RP Department

STATION RESPONSE

+ A cause code trending program was developed and implemented
« The ALARA Planner now attends the daily planning meeting

« The Radiation '* >k Permit (RWF) program was revised to include a task
breakdown lis” 3.

+ RP Supe: ..sors were assigned to Mechanical Maintenance for a one week
period to share their respective responsibilities and to enhance
interdepartmental communications

» Radiation Protection (RF) attends weekly dapartmental communications
sessions.

CURRENT STATUS

« A review of RORs and the 1991 CECo Station Comparative Audit indicate
that communications from rad wor* ors to the Radiation Protection
Department have markedly improved

« Pre-job evaluations have improved during 1991 and were not root causes of
exceeding administrative exposure limits.

« ROR Causal Analysis did identify a trend during 1991 related to worker

adherence {0 good rad practices. Corrective actions were taken prior to
entering the current Unit 2 Reiuel Outags.
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OTHER RADIOLOGICAL ISSUES (Continued)

LOW LEVEL INTAKES (IR 373/91008;374/91007)

Curing February and March 1991 low level intakes occurred:

02/19 -  An Insulator Supervisor receled an intake during bellows seal
insulation removal.

03/25 - A fuel handler received an intake during a refuel bridge cable

replacement,
03/26 -  Two contractor laborers received intakes while cleaning the
outboard MSIV Room.
EVENT CAUSES

. Failure of personnel to inform RP of planned woik scope or changes in
work conditions

. Working outside the scope of the RWP

. Personnel error

STATION RESPONSE
. Stressed need for workar/department communication with RP

. Stressed need to include all work groups ir pre-job briefings
. Provided training to specific work groups

CURRENT STATUS

. Communications between station departments, rad workers and RP
have improved. ROR reviews indicate that rad workers work within the
scope of their RWP.
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OTHER RADIOLOGICAL ISSUES (Continued)

10/31/91 RAD WASTE EQUIPMENT
DRAIN TANK ROOM CLEAN UP

Scope - Removal of sludge from tank room floor. Pre-job survey and job
preparation (installation of floor drain screens and video cameras) were
completed between 8/6/91 to 10/30/91. Surveys indicated general dose rates
of 250 mR/hr to 1 R/hr and 4 R/hr located at the base of the waste collector
tank. Contamination levels ranged from 200,000 to 500,000 dpm.

10/31/91 DAYSHIFT

A pre-job briefing was held to discuss the cleaning method with the station
laborers and radiation protection.

One station labcrer performed test cleaning of area using a water lance and
sguoogoo. Favorable cleaning results were achieved. The laborer received
45 mrem in 15 minutes.

An additional pre-job briefing was held. Its focus was on the test cleani
results and the dose incurred. The scope of work was estimated to take
person hours with each person authorized @ 300 mrem administrative limit.
Although current survey maos were available the established stay times were
based upon the doge recsived during the test cleaning. Because of the
oxpogog :'hon duration of the job, two-way communications had not been
established.

Two station laborer supervisors began room cleaning while the RPT viewed
their activity via a video monitor, During work, attempts to read the electronic
dosimetry (ED) were unsuccessful. The EDs were double bagged and
covered with sludge. RPT assumed that personnel had successfuliy read
their dosimetry and had enough remaining dose margin to complete work.
Upon exiting the work area, it was identified that the two workers exceeded
their 300 mrem limit. Whole body dose equivalents of 449 mrem and 313
mrem were received.
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OTHER RADIOLOGICAL ISSUES (Continued)

10/31/91 RAD WASTE EQUIPMENT DRAIN TANK ROOM
CLEAN UP (Continued)

CAUSES

. The RPT inapproprictely calculated stay time and anticipated dose
based on prior dose received during test cleaning rather than current
survey data.

. The RPT did not actively monitor the workers in that no adjustment in
stay time was inade for workers moving into the higher dose rate fields.
In addition, one-way communication (i.e. hand signals) from the workers
to the RPT for mon%oring EDs was not established.

STATION RESPOILSE

. The RPT involved was cour selled with respect to his performance
weaknesses and management expectations.

. Lessons learned were reviewed with the workers involve and other RP
rsonnel. A General Information Notification is under development for
P personnel to further reinforce the event and causes. Special focus
is applied to updating RWP radiolo%tcal conditions, comparing survey
data with other known daia to identify discrepancies and continuous
monitoring responsibilities.

. General Employee Training with respect to ED alarms and appropriate
worker response is to be performed.

. RP procedures were reviewed and will be revised to ensure clarity of

continuous monitoring requirements, responsibility for ED alarm set
points and guidance on stop work orders.,

CURRENT STATUS

. Corrective actions are ongoing but will be re-evaluated in conjunction
witn the other occurrences of exceeding auministrative exposura limits.
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OTHER RADIOLOGICAL ISSUES (Continued)

01/06/92 UNIT 2 DRYWELL LEAD INSTALLATION

Scope - Wire rope hangers were to I~ installed to facilitate hanging of lead on
the jet pump ring header. The work package detailed the lead instaliation but
attachment points for hangers were to be specifically identified In the field
consistent with usual practice and ALARA considerations. Radiation
Protection discussed the task with the Contract Alara Coordinator and they
determined that the job could be completed without the usual dose
extensions. This change from the past practice of granting dose approvals of
300 mrem/person was discussed. At the ALARA pre-job briefing, the Contract
ALARA Coordinator reviewed the job with the crew of six. He used the
drywell model, maps and drawings to show tho dose rates and approximate
stay times. He emphasized that the daily dose limit of 100 mrem would
require increased individual monitoring.

1/6/92 AFTERNOON SHIFT

A contract job supervisor accompanied a contract RPT to the job site to
discuss work and location. The general location of the lead blankets and the
pips support was discussed. However, the specific attachment points for the
wire rope hangers were not discussed. The RPT conducted a survey of the
iMentified .rea.

A pre-job biiefing was held at the dryweil control point with the crew by the
supervisor and the RPT. The RPT remunded each worker to check their EDs
and to leave the area if it alarms.

The work crew performed their task at the predetermined location while
working in an assembly line fashion (in dose rates of 20 to 300 mR/hr). The
RPT periodically reviewed ongoing work. Pump noise interfered with the ED
audible function. The workere exited the area approximately 1 hour later with
20 to 69 mrem dose received by ED.

The crew later returned to the drywell control point. The two workers that

received the highest dose on the previous entry were reassigned and weére
replaced. The work crew returned to the job site.
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OTHER RADIOLOGICAL ISSUES (Continued)

01/06/92 UNIT 2 DRYWELL LEAD INSTALLATION (Continued)

Unable to reach an attachment point, Worker #3 crawied onto the grating
above the recirc pump, where dose ates were 300 mR/hr, similar to the
general area Jos2 rate below the grating. However, this area had not been
included in the pre-job survey.

Checking his ED, Worker #1 noticed that he was near his dose limit, told the
other workers and exited the area with 68 mrem. Worker #2 continued 1o
work until he noticed the dose alarm indicator on his ED, informed Worker #3
that he was leaving the area and exited with 96 mrem. Worker #3 finished
tightening some bolts and exited the area wth 120 mrem.

Tota! accumulated whole body dose equivalents for Workers #1, #2 and #3
were 92, 116, and 149 mrem respectively.

APPARENT ROOT CAUSE

. Workers should have been more aware of their daily accumulated
exposure and monitored their ED more frequently during the second
part of their shift,

CONTRIBUTING CAUSES
. Deviating from past practice, a more restrictive dose limit of 100 mrem
was used for this job. However, RP did not provide adequate job
su’g,nrt given the lower dose limit, general area dose rates of up to 300
mR/hr and environmental conditions (high noise levei).
. Personnel experienced difficulty hearing their EDs.

. Job site reviews did not fully identify worker positions for attachment of
the hangers resulting in an incomplete survey.
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OTHER RADIOLOGICAL ISSUES (Continued)

01/06/92 UNIT 2 DRYWELL LEAD INSTALLATION EVENT
{(Continued)

CORRECTIVE ACTIONS TO ADDRESS APPARENT ROOT CAUSE

On January 7, management ordered a one hour stand down from outage
work to review this event:

For RP personnel, managemerd reviewed expectations with respect to
RPT site coverage and ALARA,

. Construction management coverad with workers the review of RWPs,

knowledge of dose limits, reading of and rasponse to EDs and the need to
look out for fellow workers.

A notice has been placed in selected drywell RWPs that alert workers to
check dosimetry more frequently because of high ambient noise levels.

OTHER CORRECTIVE ACTIONS

On January 9, a requirement was implemented that only top reading EDs
(which are easier to read than front readers) will be allowed for drywell
entry,

Strobe light and ear phone options for FDs have been ordered for use in
l:w visibility/high noise areas. The Vendor expects an early February 1892
elivery.

A Teledose System (remote dosimetur readout system using radio
frequencies) has been successfully tested in the containment. This system
is now in use for selected high dose/high dose rate jobs.

Other corrective actions are under consideration and may be pursued upon
completion of the event investigation.

Rl R e e R T



RAV.-TION PROTECTION/ALARA PROGRAM

. Duﬂnitgm 1990, NRC Rill conducted a special team assessment of
the LaSalle RA Program (373/90008; 374/90009). While the program
was judged to be generally ate, a number of improvement creas
were identified and recommendations made.

- LaSalle aggrassively addressed each recommendation with the goal of
overall program improvement.  Significant progress has been made,
particularly in dose reduction and personnel contaminations.

« Chart 1 - LaSalle County Station Individual Personnel Exposure
« Chart 2 - LaBalle Cou.ity Station Personnel Exposure

« Chan 3 - LaSalle Ccunty Station Perconnel Contaminations
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CORPORATE INITIATIVES
. Corporate Radiation Protection is chairing a working commitiee 1C review

and develop lessons learmed trom 1991 CECo administrative

overexposuret. The focus »f the commitiee is on tha radiological job

preparation, performance 7nd review process he comm™ ttee report with
reacommendatio.ns will be ssued in February 199;

|

. A RWP effectiveness review, oy Corporate Radiation Protection i
progress. The first step of the review Is 1o solicht feedback from rad
workers on the positive/nagative aspects of the RWP Program. The
second step ls a Human Factors review of the RWP form. Completion of

l this review i2 expected by May 1, 1992

' Corporate Radiation Protection will review and evaluate the state of
slectronic dosimetry use within Commonwealth Edison by July 1, 198
Appropriate dosimetry program enhancements will be made based on
gvaluation resulls. In conjunction with Production Training, Corporate
Radiation Protection will review the N-GET B lesson plans currently under
‘e revision with raspect to expanding training on proper application of
advanced monitoring technology

' Corporate Radiation Protection, in conjunction with Production Training
will review the Radiation Protection Technician training on identification of
multiple radiation sources and application of the source information to the
establishment of stay times and dosimetry placement. Additionally
tralhing on radiological aspects of work involving
radioactive/n nradioactive system interfaces will be evaluated. This review
will be completed by July 1, 1992

’ Corporate Radiation Protection, in conjunction with Corporate Maintenance
and Engineering and Construction will review the maintenance job briefing
procedures at each CECo station to determine how they are: planned
conducted, who attends and the scope of information covered with respect
to radiological aspects of work. Based on this review, guidance will be
developed and provided to all CECo stations. This review will be
compileted by July 1, 199
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CLOSING COMMENTS

Programmatic improvements started auring 19891980 are ongoing, and
have included decreasing administrative exposure imits and increasing
attention to radiation work practices. These improvements will continue 1
reveal opportunities for turther attention, consistent with the ALAHA
philosophy

Individually, tho events where personnel exceeded administrative Hmis

have minimal radiological significance. Regulatory limits were not

chalienged. Collectively, the events do show the continuing naed for closer
crutiny of personnel performance and program implementation as we
omtinually lower collective and individua' exposure

/\‘:;m)pu.nw actions have oeen and are being taken to assure that the
aven! causes are addresseq

orrective actions implemented in response to the RO root cause and
iNMake Issues appeared 1o be effective. They are not apparent root cause!
of subsequent event:

CECo recognizes the need 10 address rad'ation events individually and
collectively to ensure root and contributing causes are adequatoly
addressed 10 preclude recurrence

The effectiveness of our efforts Is reflacted in significant reductions in
individual and collective exposures and personnel cortamination:




