UKITED STATES

NUCLEAR REGULATORY COMMISSION

REGION 111
TH ROOSEVELY ROAD
GLEN BLLYN. ILLINDIS 0127

Docket No. 50-403

Unfon Electric Company
ATIN: M:. Donald F. Schnel)

Senfor Vice President ~ Nuclear
Post Office Box 149 ~ Mai) Code 400
St. Louls, MO 63166

Gentlemen:

SUBJECT: NRC REGION 111 ALARA TEAM ASSESSMENTS

As you are aware, an important aspect of nuclear power station operations is
the effort to meintain occupational radiation doses as low as reasonably
schievable (ALARA). Our inspectors routinely inspect this aspect of your
operations during their inspections. In addition to these routine
inspections, Region 11l undertook more extensive team assessments of nuclear
power station ALARA programs at two Reglon 111 facilities last year. These
assessments noted licensee ALARA implenentstion strcn?ths. as well as areas
which appeared to warrant improvement., The licensees responsiveness to the
fdentified improvement {tems are expected tu improve ALARA performance at
those facilities.

While we intend to continue our ALARA assessment efforts, the number of these
assessments will be 1imited due to their extensive resource requirements.
Therefore, to provide you timely information concerning findings from these
ALARA assessments, which may be of use 'n the implementation of your ALARA
program, we are forwarding the two reports of the ALARA team assessments we
conducted at the LaSalle gounty Nuclear Generatirg Station in April 1990 and
at the Palisades Nuclear Power Plant in May 1990. Also enclosed 1s the
grocodurn the assessment team used to conduct the most recent ALARA assessment.
his procedure was developed specificall, for these assessments, and 1s

expected to be modified based on experience gained during fts continued
usage.

We are not requesting any licensee action in response to this letter. The
attached documents are being supplied to you only for information. If you
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have any questions on the results of either inspection or the procedure,
please contact Or. Charles F. 0111 of my staff at (708) 790-626].

Enclosures: As stated

€C w/enclosures:

G. L. Randolph, Vice President,
Nutlear Operations

J. V. Laux, Manager Quality
Assurance

Tom P Sharkey, Supervising
Ergineer, Site Licensing

DCC/0CE (RIDS)

OC/LFDCB

Resident Inspector, RIII

Region IV

Resident Inspector, Wolf Creek

K. Drey

Chris R. Rogers, P E.
Utility Division, Missourd
Public Service Commission

CFA, Inc.

Gerald Charnoff, Esq.

Thomas Baxter, Esq.

R. A. Kucers Deputy Director,

Department of Natura) Resources
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B e i e e A

Sincerely,

Charles E. Norelius, Director
Division of Radiation Safety and
Safeguards
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Docket ho. &(.285

Consumers Power Company
ATTN: David P, Moffman
Vice President
Nucleer Operations
1945 West Parnall Road
Jechson, M1 48201

Gentlemen:

This refers to the specia) team assessment conducted by Mr, C, F. G111 ang
other NRC and contractor personnel on Mey 13-31, 1990, of activities at the
Palisades Nuclear Generating Flant authorized by NRC Provisiona) Operating
License No, DPR-20 and to the discussion of our findings with you and others
of your sta‘f at the conclusion of the inspection,

The assessment was conducted to evaluate the effectiveness of licensee actions
to keep radiation doses &t the Palisades Plant as low as reasonably achievable
(ALARA). The historically high collective radiation dose incurred at the
Palisades Plant prompted this assessment, The team used selective examinations
of procedures and representative records, interviews with personnel, independent
mcl:urcﬂehts end observations of activities in progress to perform the
evaluation,

Kithin the scope of the assessment, no viclations ¢~ deviations were identified.
However, & number of weaknesses, which are discusced in detai) in the enclosed
report, werc identified which in our view contributed to your historically
high rediation dose at Palisades. Ouring our meeting on July 18, 1990, you
described actions that you have initiated to address many of these identified
weaknesses, we 8150 are aware that you ave conducting yaur own self
assessment of your health physics program. As we discussed, after you have
completed your evaluation of this report and after completion of your
self-assessment, we would 1ike to meet with you again to discuss the progress
of improvements ‘n your heslth physics/ALARA programs. We will contact you

to set up the meeting in eerly September.

In sccordance with 10 CFR 2,790 of the Commission's regulations, a copy of this
letter and 1ts enclosures will he placed 1n the NRC Public Document Room,



Consumers Power Company

we will gladly discuss any questions yo

Enclosures:

1. Executive Summary

2. NRC Inspection Report
NO. 50+ 255/90013(DRSS)

cc w/enclosures:

Mr. Kenneth w. Berry, Director
Nuclear Licensing

Gerald B. Slade, Genera) Manager

pCD/DCB (RIDS)

Licensing Fee Management Branch

Resident Inspector, R111

James R Padgett, Michigan rublic
Service Commission

Michigan Department of
public Health

R Bellamy, NEC RI
M. Collins, NRC Rl
. Murray, NRC RIV

P, Yuhas, NRC RY
&, Hinson, NRR, PRPE
F. Dragoun, NRC Rl
L. Coblent2, NRC RV
. 1. Dionne, BNL

. Baum, BNL

E. utting, AECE
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J have concerning this assessment.

sincerely,

Charles £. Norelius, Director
Divigion of Regiation Safety
and Safeguards
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Enclosure )

©  The ALARA stoff 15 prosctive and conscienticus. The ALARA/refueling
cng1nocr1ng interfece apperrs to be working well, Also, the assignment
of some Rw®/ALARA personnel to various project work groups to expedite
Raf preparation ard ALARA reviews appesrs to be @ positive initiative,

Use of the FivesYear Plan for planning longeterm, large~capits) ALARA
| inftiatives has beern beneficial.

' Improved design and electrospolishing of new steam generators s
ingicetive of positive actiont to reduce future dose.

’ The surrogete tour system 1s & usefu! training ano familisrization tool,

’ Contractor fees have beer tied to ALARA performence. Further moretary
incentives have been developed to elicit worker ALARA suggestions and to
irguce department maragers to meet annuel depertment ALARA goals,

' A comprehensive self pssessment of the ALARA program 1s underwsy.

| A more deteiled 1isting of both strengths ard improvement items are set forth
in esch section of the report details.
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Collective Dose

The collective dose from 1986 to 1989 for Palisades was compared
with that for the average U & Pressurized water Reactor (PwR) In
1986, Palisades was 63% above the average collective dose for PwRe.
This decreased in 1987 to +12% and in 198E increased to +117%

The collective dose for Palisades dropped from 730 in 1988 to

294 person-rem in 1988  This value s expected to be about the

same as the average collective dose for PwRs in 1989, Palisades
collettive dose ranked Bth highest out of 59 PwRs in 1886, 13th out
of 64 PwRs in 1987, 4th out © PwRe in 1988, and 15 expected to
rank near the migdle of 72 Pwhs in 1889  (See Attachment 1, Item A)

Average Individua) Dose

A review of the average individual dose was performed for the period
1986 to 1989, Palisades average individua) dose was 20% above the

average annual dose for PwR radiation workers in 1986, « 2% in 1987,

and +39% in 1988, The average individual dose decreased in 1989 at

Palisades to 286 mrem/yr, which is expected to be s\ightly Tower

}han gho average individua) dose at U 5. PwRs  (See Attachment 1,
tem B)

Daily Collective Dose

A review of the daily collective dose was performed to determine if
the average daily dose being expended during nonoutage and outage
periods was higher than that at other PwRs. Palisades daily
collective dose per reactor was 121% higher than other Pwks during
non-outage periods and 39% lower during outage perinds, (See
Attachment 1, Item {)

Exposure Rates

In an attempt to determine if the increased collective dose was due
to higher than average exposure rates, 8 comparison was performed of
Palisades' steam generator tube sheet shutdown radiation levels with
those from other Combustion Engineering (CE) PwRs. Attachment 2

is & figure which makes this comparison for the period from 1971 to
1978, At present, steam generator tube sheet radiation levels at
Palisacs- are 4 to 7 R/hr at contact. A review of this information
indicated that Palisades radiation levels inside the steam generators
are, in general, lower than those presented for CE PwRs in ombustion

L i ey

Engineering Report No. NPSD-69 entitled "Dose Rate & Man-Rem Measurement

Program." 1t should be noted that this comparison is cursory, and
does not include othe~ work location radiation levels. Therefore,
caution should be exercised so as not to construe these results as
definitive.









Pelisades Nuclear thtratinx Plant on April 21, 1981. The corporate
ALARA Engineer and station ALARA Coordinator positions were
estabiished in August 1981 A procedure for performing an ALARA job
review was implemented in Au?ust 1882, A procedure for incorporating
ALARA design considerations into major and minor modifications was
implemented in 1965

MRA Program

The station's ALARA rogram is described in Palisades Aaministrative
Procedure No. 7.02, Sevision 3, "ALARA Program” and i1s implemented by
twr ALARA groups within the Rndio\o?ica1 Services Department (RSD).
The procedure was written to establish policies, goals, and
standards to reduce tota) personnel radiation exposure at Palisades
in accorgance with Section vV, Part 3, "ALARA Program.," of the
corporete Radiation Safot{ Plan., The adeguacy of the precedure is
giscussed in Section 7. The Radiation Safety Plan was developed

and 1s maintained by the Corporate Health Physicist to satisfy
corporate Standard No. NODS=HD1. Notwithstanding the corporate
Radiation Safety Plan and Standard, an explicit, written endorsement
of ALARA from corporate management is 1|ck1n?. This matter and
corporate involvement in the ALARA program, in general, are
discussed further in Section 4.

The ALARA program for the Steam Generator Replacement Project (SGRP)
was briefly reviewed. At the time of the inspection, the SGRP ALARA
group was generally operating under the station's ALARA pro?ram
procedure, with additiona)l guidance provided by certain policies
developed by the SGRP ALARA _ oup. These policies are part of the
SGRP graft rozcct Radiological Plan, which is intended to augment
station radiation protection procedures and to provide additional,
project-specific guidance. At the time of tie inspection, the Plan
had not been approved pending licensee decisiuns regarding SGRP
RP/ALARA organizationa)l structure, assignments, duties,
responsibilities, and euthority, Discussions with the SGRP ALARA
Coordinator and the SGRP HP Manager, both with prior experience in
similar positions, and a review of the draft Plan and a draft
RSD=SGRP interface document developed by the SGRP radiation
protection group indicated that the SGRP ALARA program should be
adeguate for the SGRP if implemented as planned.

At the end of the inspection, the licensee stated that an RP/ALARA
organization structure for the SGRP had been adopted, and that the
RSD and the SGRP contractor RP group would meet in early June to
assign personne) to the adopted organization, determine needs for
procedure revisions, establish schedules and milestones, and develop
an interface agreenent,
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¢ Qrganization and Staffing

Prior to December 1989, there was only one RSD ALARA group, consisting
of an ALARA Coordinator and 3-4 senior radiation safety technicians
(RSTs) during norma) operations, and augmented during major outages
with severa! contractor tecnnicians.  The ALARA Coordinator reported
to the Health Physics (MP) Superintengent, who reported to the RSD
Manager. The major duties of the group were the traditional ALARA
activities and the preparation of all Radiation Work Permits (RwPsg).
1n December 188%, the licensee reorganized the RSD, reassigning the
ALARA Coordinator from day-to-day operational activities to the
responsibility for long-term ALARA and outage planning, the source
term reduction program, and liaison activities between RSD and the
SGRP RP/ALARA group. In the new organization, the ALARA Coordinator
was assighed three experienced R5Ts and reports directly to the RSD
Manager. The day-to-day activities, such as RwP preparation and
ALARA job reviews, are nuw the responsibiiity of the Kuclear
Operations Analyst (ALARA Dperations Supervisor), who reports to the
MP Superintendent and is assisted by 3-4 experienced RSTs

During the current maintenance outage, the Operations ALARA Analyst
functioned as a Duty Mealt! Physicist. HMis responsibilities in the
ALARA group were assumed by an RS, and additional attention to the
day~to-day operations was also given by the ALARA Cuordinator. This
practice of re-assigning ALARA personnel during an outogc may
detract from the effectiveness of the ALARA Operations Supervisor
and ALARA Coordinator positions. Also during the outage, two
contractor RSTs were added to the day-to-day ALARA operations staff,

The overall guality and experience of the ALARA personnel appear
generally good. HMowever, problems with the job history files,
inaccurate task-related dose estimates, and the use of a

3 person=rem minimum Yimit for initiating an ALARA review compared
to the nomina) industry limit of 1 person-rem (see Section 7) may
indicate that the station ALARA groups are understaffed. (Licensee
personne) interviewed stated that the existing staff had not had
time to adequately address these matters.)

Discussions with the Ticensee and a review of procedures indicated

that the ALARA Program procedure and Palisades Administrative Procedure
No. 7.00, Revision 6, "Radiological Services Department Organization
and Responsibilities,”" have not been revised to describe the new
organization and reassigned responsibilities. Informally, the ALARA
Coordinator and the Operations ALARA Supervisor have discussed the
matter and have demarcated arveas of responsibilities. The lack of
procedural guidance in this area apparently has not caused significant
problems to date but is & weakness that should be corrected to ensure
that concerns are promptly addressed by the responsible staff person.

At discussed above, the inspertors reviewed the SGRP ALARA program,
including organization and staffing. At the end of the inspection,
the licensee had tentatively established an RP organization for the
combined refueling outage and the SGRP. The organization will

P —— e e
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result in significant person-rem savings are usually directed to the
“Cost Chopper" program by the ALARA staff to maximize the incentive
to workers,  Cash/stock awards are given for beneficial ideas
submitted to t1os program. In addition, annual cash bonuses for
upper stati.on managers are dependent on the success of the managers'
work groups in meeting annua! dose goals (discussed further in
Section £), any other station personne!l involvement in the ALARA
program 1s bolstered through evaluation of employee efforts to
minimize persona) radiation exposure guring annual employee
performance appraisals. The SGRP radiation protection group plans
to use the station's ALARA suggestion program,

Plant TO::_g

ho significant instances of poor ALARA work habits were ohserved by
the inspectors during tours of the plant. During revic. of
work=in=progress in a high radiation area, a minor probiem with

the adequacy of prclective clothing was observed by the inspectors.
The problem was quickly corrected by the licensee. Dose rates
measured by the inspectors during the tours were in agreement with
licensee survey records and postings.

The inspectors alsc toured the licensee's recently expanded solid
radioactive waste (radwaste) shipping facilities. Formerly, 1. " *ste
sl »ping activities were conducted in two separate buildings.
Discussions with the licensee indicated that the xadwaste Shippi. 4
Coordinator was involved in the design of the expanded facilities,
which now includes additiona) permanently shielded storage areas for
high dose primery syste”, filters, resins, and evaporator bottoms, an
enclosed work zrea and dedicated wood planing equipment for
decontaminating scaffolding; a “super" box compactor for compacting
dry active waste in 97 “t° meta) boxes; and a remote tool for
high-integrity container 1ids. Tha Radwaste Shipping Coordirator
stated that the expanded facilities are expected to result in a

2-3 person=rem savings per year for the Radwaste shipping group.

The inspectors also reviewed RWPs maintained at the entrance to the
main radiological ¢ * 4 area (RCA). No major problems were

ide ‘tified with the kv swever, several minor problems, relating
to gene~~1 quality corirol of RwPs, were noted. RwP P900104 contained
ar ALARA Pre-Job Checklist that referred to an attached memo daled
3-11-87, however, this memo was not attached to the RwP. In addition,
the "Radiation wWork Plan" attached to the RwP incorrectly specified
two pairs of plastic shoe covers and one pair of cloth shoe covers;
the RwP specified one pair of nylon booties and one pair of rubber
overshoes, AwP PS00404 specified that informal or formal prejob
briefings were required; however, no criteria were specified in the
RWP or in station procedures for determining which type of briefing
was required. RWP PO0(UH02 contained an illegible Pre-Job Checklist
and copies of several pages of the health physics desk log. The
copies of the log did not highlight the entry or entries pertinent to

10






v Appraise the effectiveness of the radiation and contamination
control programs, e.9., the 1990 Health Physics Self-Assessment.

Review plunt operating occurrences including significant
radiological incidents, e.g., exposures in excess of regulatory

1imits and NRC inspection findings in Radiation Protection.

Provide basic guidelines for implementation of the ALARA program,
y.e., the Radiation Safety Plan and Standard No. NODS-HO1.

Overall, the corporate support of the ALARA program appeared broad in
scope but only marginally effective because 1t consisted of only limited
involvement by one individual. Considering the callective dose history
at Palisades, additiona) corporate involvement seems warranted.

Improvement Jtems:
¢ lssue a corporate ALARA policy s tement which reemphasizes
management's commitment towards ALARA and 1ine management's
responsibility to reduce dose.

Strengthen and possibly expand the corporate ALARA functions to aid
in red.cing doses at ’2)isades.

Training

The inspectors reviewed selected licensee training programs regarding
presentation and implementation of ALARA policies and procedures for
routine and special work activities, Information was collected by
interviews witn licensee personne!; procedure and policy reviews; review
of instructor lesson plans, trainee study guides, and examinations, and
tours of onsite and offsite training facilities.

a. General Employee/Basic Radiation Worker Training (GET/BRWT)

Current lesson plan *  GET indicated that basic radiation satety
and ALARA concepts -« appropriately communicated to all new
employees, consistent with the requirements of 10 CFR 18.12.
Incoming radiation workers are given an additional 1-2 day course
in BRWT, which included demonstrating minimal proficiency in
frisking hands and feet, and in donning and removal of protective
clothing. The inspectors noted that althuugh BRWT included a
lecture on respiratory protection, trainees were not required to
demonstrate proper respifator donning or leak-checking techniguas,

and no hands=on instruction was provided for the respirator prior
to the qualifying fit test.

A tour of the GET/BRWT facilities, located in South Haven, Michigan,
revealed that considerable effort had gune into upgrading the
classrooms and teaching equipment. The inspectors noted, however,
that areas presently designated for protective clothing donning and
removal were not adequate to meet the stated intention of observing
the proficiency of as many as 200 employees in one day.

12



ALARA aspects of the GET/BWR programs were considered adeguate.

Advanced Radiaticn Worker Training

Interviews with Nuclear Training personnel and review of selected
lesson plans indicated that non=RSD employees did not, as part of
their formal training program, generally receive skill-specific
radiological work practices training, other than the general
overview given in BRWT. One exception identified was the Advenced
Radiation Worker Training (ARWT), given to designated operations
department personnel.

The inspectors reviewed the evolution of the licensee's ARWT
program to determine the scope, thoroughness, and intended function
of the training. Some inconsistencies were noted, as listed below.

The Radiation Safety Plan, Section V, Part 2, "Radiation wWork
permits," states that RST coverage or ARWT must be specified on

the RWP for such tasks as opening a primary system, working in high
radiation areas with levels greater than or eaval to 1000 mR/hr, or
when the radiological conditions to be encountered &re unknown.
Administrative Procedure 7.03, VRadiaticn Work Permit," makes 8
similar statement in Paragraph 6.4 b, "Unless the workers have
received Advanced Radiation Worker Training, Dedicated Radiation
Safety Technician coverage shall be specified on the RwP for the
following: . . ." followed by a similar, but longer 1ist of tasks,
including packaging radwaste.

Although both of the above documents imply that ARWT qualifies a
radiation worker for a variety of tasks, Nuclear Training (NT)
personne) insisted that the ARWT program, both originally and in

its current version was intended solely to allow Auxiliary Operators
(A0s) to make self-monitored entries into high radiation areas. NT
personnel also stateu that the ARWT program had been superseded by
the High Radiation Area Access (HRAA) program (part of NT Program 1),
and that any procedural references to the ARWT program should be
considered out-of-date.

The inspectors noted references to the superseded ARWT program in
current revisions of several other licensee policies and procedures,
including the course matrix for NT Program 4.3, "Auxiliary Operator
Training Program," and HP 2.5, "gntry Contre)l for High Radiation
Areas Over 1 R/hr." 7The inspectors did not identify any licensee
procedures, other ihan NT Program 1, that mentioned the HRAA

course.

Comparison of the ARWT course material with the HRAA course material
showed that the latter program was considerablv reduced in scope,
and did not include the ARWT section on "advanced contamination
control” or “advanced radicactive material control.” The HRAA
course was consistent with the current licensee controls stated

in Palisades Plant Policy 89-002, "1R Door Verification"; however,
RSD Policy 85.021, which governs the qualification of operations

13









ALARA Enjineerigg Techno]oi\ 1raim‘r§

The inspectors reviewed training records and lesson plans fur the
licensee's ALARA Engineering Technology (AET) training. Currently
structured as a 16-hour course, AET includes general ALARA
woontiples, crud activation and deposition, in=place ma‘ntenance,
plant lavout, traffic patterns, shielding design, cost analyses, job
planning and control, and ALARA reviews. Available training records
indicated that, although AET had been offered several times since
1985, only about 16 Palisades employees had attended (although the
attendance 1ist for contractors was somewhat longer).

Severa) AET attendees told the inspectors that the course was
ineffective because it placed too much emphasis on general HP
principles, rather than emphasizing design engineering from an
ALARA perspective. One system engineer expressed the opinion
that the misplaced emphasis was due to AET lesson plans being
written by HPs rather than by experienced engineers,

NT personnel acknowledged these observations, noting that several
extensive AET revisions had already been conducted, and that
continuing efforts were in progress to make the course both
attractive and effective for technical and engineering attendees.
The roster for the upcoming June 27-28, 1990, AET co. 'se listed 10
prospective attendees, with a notable cross-section of personne)
from the operations, maintenance, and engineering groups.

The inspectors concluded that the licensee's ongoing efferts seem
well-directed toward establishing an adequale AET training program,

Specialized Training for ALARA Personnel

The inspectors reviewed RSD participation in prefessional workshops
and seminars related to ALARA. The HP superintendent and the
corporate ALARA design engineer had attended the 19839 Brookhaven
National Laboratory ALARA Conference; the corporate ALARA design
engineer had also attended the 1983 EPRI workshop.

Both the ALARA Coordinator and the ALARA Operaticis Supervisor
regularly attend the Westinghouse REM seminar. The ALARA Coordinator
had also attended the 198% INPO RPM workshop, the 1989 Region 111
ALARA coordinator meeting, and various certification training
courses.

The ALARA Coordinator stated that several of these workshops and
seminars had proved helpful. As an example, the purchase and use of
a surrogate tour system (see Section 9) as an ALARA tool had been
prompted by 8 Region 111 ALARA coordinator meeting.

16
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The inspectors concluded that more attention should be given toward
routing ALARA training suggestions through the TRTC, and toward
soliciting such suggestions from operations, maintenance, and
ragiation safety personnel; owever, the training feedback initiated
by the memorandum described in the preceding paragraph appeared to
be a commendable effort.

Assessment Findings

Based on the above review, the following assessment findings were
igentified regarding the licensee's ALARA program.

Improvement ltems:
. The scope and intended function of the Advanced Radiation
Worker Yraining/High Radiation Area Access training should be
clearly defined. The lack of procedural clarity, and the
inattention to updating applicable procedures, has left open
the potential for misinterpretation and inconsistent
radiological control practices.

ALARA concepte should be more thoroughly incorporated into
standaryg Nuclear Training pragrams for non=RSD personnel.

The RST 0JT program should be revised and updated; specifically,
the amount of 0JT given to ALARA planners and RWP writers could
be improved.

To improve contractor RST training revise out-of-date lesson
plans, provide a screening pre-exam and improve training
facilities.

e Revise Administrative Procedure 7.02, "Radiation Work Permits,"
to clarify the purpose of Advenced Radiation Worker Training,
Revise the Radiation Safety Plan, RSD Policy 85.021, and NT
Program 4.3 to clarify the current status of this training
program.

Evaluate the usefulness of incorporating ALARA concepts and
techniques into applicable NT programs for non-RSO personnel.

Revise and update the RST 0JT program. Specifically, expand
the qualification card for ALARA/RWP.

Ensure that revisions of contractor RST training lesson plans
are completed before SGRP outage training begins. Review these
lesson plans to ensure that consistent radiclogical work
practices will be impiemented by contractor and licensee R5Ts.

18
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Managemenrt Goals

ALARA goal-setting at Palisades was evaluated during reviews of
applicable documentation and interviews with plant personnel. Areas
examined included methods of estimating dose, accuracy of dose
projections, and management involvement. Because the 1icensee treats
SGRP as & separate project, with its own exposure estimates and
summaries, SGRP goal-setting is discussed separately.

a Dose Estimation

The licensee does not have & piucedure governing annual collective
ragiation exposure goal-setting, however, internal memoranda
circulated by the ALARA Cocrdinator at the onset of each year
describe the methods of arriving at dose projections and the basis
of establishing dose goals. Comparing these memoranda for the past
three years reveaied a consistent but steadily refined method of
setting goals.

1940 was the first {istance of significant involvement by department
superintendents in ALARA goal-setting. Beginning in October 1989
the ALARA Coordinator compiled a crude estimate of 1990 dose based
on the projected scope of 1990 work, number of days of projected
scope of 1980 work, number of days of projected outage time, and
historical rates of dose accumulation during outage and cperational
periods. This information, along with 1986 and 1989 exposure data
for specific tasks and other relevant historical information was
passed on to department superintendents. The superintendents then
set initial goals for the year, broken down by specific tash and
work group. The ALARA lourdinator worked with each superintendent
to refine these initia) goals suggest methods of dose reduction,
and compare the goal breakdowns to the 1990 project list. The
compiled summary of refined e:posure goals was then presented to the

Radiologica) Services Manager, and brought before the ALARA Committee

for review. The ALARA Committee, consisting of the plant manager

and a)l assistant plant managers, the HP Superintendent, the Chemistry

Superintendent, the Enginecring and Construction Manager, and the
ALARA Coordinator reviewed the proje:ted dose goals systematically,
made suggestions and revisions, and gave final approval. The final
number for Palisades' overall 1930 collective dose goal, set at

500 person-rem (excluding SGRP activities), wes chosen by the plant
manager.

The inspectors noted several improvements to the 1850 goal=setting
methods over previous years. First, 1990 was the first year to
involve department superintendents in setting their own goals.
Since the achievement of ALARA goals and objectives is an element in
job performance appraisal for employees at the superintendent leve)
and above, this involvement at the goal-setting stage was an
apparent effort to define one area of ALARA responsibility and
heighten ALARA awareness,
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In 1988, the original plant goal of 300 person-rem was revised to
400 person-rem when it became clear early in the year that extensive
steam generator repairs would take place. Actua) exposures, however,
were much less than expected, the overall plant dose for 1988, by
TLD, was 294 person=rem No department exceeded its goal; out of

1¢ departments listed, only 7 were within 25% of their annual goal,
and & received jess than 50% of the dose originally projected.

The inspectors concluded that the licensee's mechanisms for tracking
actua) versus projected doses were adequate. In relation to the
effectiveness of meeting goals, & marked improvement was noted in
1989 over previous years; however, the fact that actual dose was
significantly lower than the annual goa) for most departments
indicated that 1989 goals might have been more challenging.

Steam Generator Replacement Project (SGRP)

The SGRP group established its own annval dose goal of

699 person-rem, to be tracked separately from the plant annual
collective dose goal of 500 prrson-rem. This separation was
partially intended to serve as an ALARA initiative to the
vendor, with substantia) monetary incentives offered by the licensee

for every person-rem under goal which the veador achieves.

Goals for the SGRP were broken down by task and, where possible, by
individual RwP. The vendor's estimates of man-hours and task
breakdown were used in conjunciion with job histories from industry
experience in steam generator replacement and related tasks. These
time estimates were merged with the licensee's data on high, general.
and .uw dose rates in the work arca for each task, and weighting
factors were assigned based on estimates of which specific locations
would be occupied for the majority of the time spent on the task. A
construction dilution faction was also applied to account for time
spent dressing out, walking to and from the job site, and so forth

The ALARA planner for the SGRP submitted the final estimate of
projected dose to the SGRP Project Radiation Protection Manager, who
in turn presented the SGRP dose goals to the ALARA Committee. At
the time of the inspectors' appraisal, final bargaining was still to
take place between licensee and vendor as to the agreed-upon goals
and associated financial incentives.

The inspectors concluded that the methods used to set SGRP ALARA
goals were adequate.

Management Involvement

Management participation in actua)l dose goal-setting was most
evident in the ALARA Committee. A1] plant managers are members of
the ALARA Committee, and the ALARA Committee conducts the final
review of annual collective dose goals. This arrangement serves the
dua! function of adding management insight to the goal-setting
process and maintaining management awareness of ALARA considerations.

ry
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In an effort to determine aana. ement support and direction of ALARA
inftiatives and goals, the inspectors interviewed severa)l members of
the Scope Control Team (SCT). The SCT is the controlling board for
implementation of the licensee's Five-vear Plan. The SCT consists
primarily of the Plant Manager and his department managers. The S(1
reviews projects proposed by program managers throughout the plant,
to establish priority and assess scope, to determine the appropriate
degree of focus on the specific issue, and to permit all managers to
have input

In al) cases, the SCT members interviewed were knowledgeable of
recent ALARA initiatives, and management support of the ALARA
program, in genera)l, appeared highly adequate. However, the
management involvement appeared to be more reactive than directive,
that 1s, in order for ALARA considerations to be implemented,
individual initiatives needed to be taken at the superintendent
leve! and subsequent'y presented to the SCT, as oppesed to @
specifically directod ALARA improvement plan being directed from the
leve! of higher management. When asked to identi®y the direction
that future ALARA initiatives should take, each SCT member
interviewed hao a ditferent antwer: wune stated that ALARA concepts
had to be ingraired into the minds of individual workers, another
stated that hot spots and general area radiation levels had to be
reduced, another said that continued attention had to be focused on
minimizing personne! contaminations, and so forth,

The inspectors noted that the lack of an overai)l management-directed
ALARA improvement plan may alsn have been a reason for obsevved
disparity between different licensee groups in awareness of ALARA
goals and objectives. This disparity was evident in interviews with
various licensee first-line supervisors and planners. While some
groups (such as the refueling project personnel) seemed to have a
high level ¢f ALARA awareness and a high degree of participation in
establishing and implementing ALARA objectives, other groups (such
as mechanical maintenance planning) seemed to regard the
implementation of ALARA concepts and goals as the function of the
Radiologica) Services Department.

The inspectors concluded that, while management involvement in
satting annua! collective dose goals and management support of most
ALARA initia*tives appeared adequate, additional consideration should
be given to establishing overall management-directed ALARA objectives.

Assessment Findings

Based on the above review, the following assessment findings were
identified regarding the licensee's ALARA Program.
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T,

Strength: Involving superintendents in setting annual dose goals
for 1980 was an improvement over previous years, and the
establishment of additional "exceptional" target levels appeared to
be effective in providing additiona) incentive for ALARA initiatives

Improvement Items:

5 Develop an overall management-directed ALARA improvement plan
to improve the ievel of ALARA awareness and involvement in
ALARA initiatives among various licensee groups.

v Establish a standard procedure for setting annual collective
dose goals, to ensure that the present goal-setting techniques
are not overly dependent on the presence of the current ALARA
coordinator.

. Develop and implement a management-directed ALARA improvement
plan.

ALARA/RWP Procedure .mplementation

ALARA/RWP Procedures

The licensee uses & radiation work permit (RWP) system to evaluate
the radiological conditions and to specify the radiological control
requirements to be implemented for radiological work. Administrative
Procedure No. 7.03, "Radiation Work Permit," defines the purpose of
RwPs and establishes criteria for RwP preparation and approval.
There are two types of Rwrs: General, which is used for routine
repetitive access to work in radiologically controlled areas (RCAs);
and Standard, which is required for specific jobs and where
significant dose, contamination, or airborne activity may be
involved. Standard RwPs are valid for the duration of the job and
if required by the RWP, periodically reviewed during the job. The
procedure specifies a 72-hour lead time for submittal ov RWP:s for
ALARA review, which in most cases, accerding to the licensee, is
sufficient time to perform the review,

The policies, goals and standards to reduce personnel radia*on
exposure are specified by licensee Procedure No. 7.02 "ALARA
Program". It establishes criteria for ALARA reviews based on
radiological conditions and define:s responsibilities for management
and workers., It alsc addresses such matters as time requirements
for RWP submitta), sets the criteria for pre and post-job AlARA
reviews, use of job history files, cost-benefit analyses and dose
tracking. One of the criteria tor initiation of an ALARA review is
when a specific job is expected to exceed 3 person-rem. The
inspectors informed the licensee the industry norm is 1 person-rem
whizh affords clouser scrutiny of dose producing jous. The procedure
incluces a pre and post-job checklist and provides guidance for pre
and post-job briefings and use of the pre and post=job checklist.
The inspectors noted that the procedure has not been updated to
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reflect the current organizaiion of RSD. Specifically, some
positions now exist (ALARA Coordinator and ALARA QOperationa)
Supervisor) for which responsibil ties are not clearly delineated.
The procedure also specifies the ward “should" instead of “shall" in
many sections which weakens the procedure and conveys an impression
of weak management support fc- ALARL. For instance, the procedure
specifies that the ALARA Coocdinatnr chould perform & documented
review of any operations, procedures or designs where specific
criteria exist, that a formal briefing should be conducted before
the job if 1t meets certain criteria, ti°t review findings should be
recorded and made part of the Job History file, and, that the Job
History Files should be maintained and should include certain
mater‘al that may aid in future jobs. Probiems identified elsewhere
in this section regarding incomplete historical files and poor ALARA
reviews are partially the result of the loosely defined requirements
in the procedure. The inspectors concluded that the weak procedural
criteria are not indicative of strong management support which would
be a necescary prerequisite to the implementation of an effective
proactive ALARA program.

The licensee's administrative procedures describe the preparation,
revision, and review of station procedures. However, they do not
require or provide for review of other department procedures from an
ALARA standpoint. This contributed to the impression that ALARA is
primarily the responsibility of the RSO RP/ALARKA staff rather than
of the entire station. The ALARA staff does, however, review
special procedures written to cover certain work activities that
have significant radiclogical concerns.

In addition to the 1v . y defined requirements of the ALARA
procedure, the inspectors noted the procedure does not stress
fundamental dose reduction techniques such as ensuring that only
essentia) personnel and appropriate equipment be used, nor does it
address the need for other departments to maintain lessons learned
and good historical information from previous jobs for use during
the work order and planning process. Without sufficient historical
information, including lessons learned, the potential exists that
unnecessary personal radiation exposures may not be prezluded.
During one recent example (Apri) 1990) invelving repair of HPSI
check valves, the actual dose for the job wac about 20 person-rem
greater than the projected dose of 10 person-rem. Owing to problems
caused by the welding process used, the work time was much longer
than anticipated. During the post-job review of this job it was
discovered that similar problems associated with the welding process
occurred during performance of the same work in 1983 and 1986, but
that information had not been kept in the maintenance history

files. The availability of that information could have prevented

or reduced the exposure during the most recent work evolution.

ALARA Input into Job Planning

There is no formal policy/mechanism to ensure that ALARA personnal
are involved in the work order/package review process. However, &
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pilot program established in 1889 between the ALARA group and
mechanical maintenance allows the ALARA group to routinely review
all work orders for the mechanical maintenance department. They can
add steps or establish hold points; however, mechanical maintenance
can bypass these points at their discretion (See Section 8). ALARA
personnel also participate in outage planning, systems and station
modification meetings which affords the ALARA operational group
advance knowledge of upcoming work. This group performs all surveys
for the ALARA review and prepares al) RwPs, work activities are
reviewed on a sub-task basis.

The inspectors reviewed the adequacy of the licensee's person-hour
and person-rem estimations for completed RwPs for recent outages.
fstimated person-hours for tasks are provided by the work analyst
for the total job. The ALARA operationa) group evaluates the
estimate based on previous history if available and may change the
estimate if it appears inordinately high or low; however, it is
generally accepted. During a review of a printout containing about
g0 RwPs initiated in 1988, 1989, through April 1990, which reguired
pre and postjob ALARA reviews, the inspectors noted that most jobs
exceeded the estimated person-hour and person-rem projections; many
by greater than 50%. 1n most cases the greater than expected doses
were the result of underestimated person-hours because of inadequate
data in the job planner historical files. It was also noted that
there were about 35 RwPs written for jobs that actually exceeded
three person=rem that had not received an ALARA review because the
estimated doses were less than 3 person-rem. Some of RwPs were
designated as General RWPs . which do not reguire ALARA reviews, and
some standard RwFs were not reviewed at the discretion of the ALARA
Coordinator because of the nature and duration of the jobs.
However, several of tne reviews were not performed only because
inappropriatel; low person=hour estimates partially caused the
projected doses for the jobs to be below the 3 person-rem action
leve! for ALARA reviews For example, the actual time to replace
damaged hangars in the containment was about 3 times the pro{ected
time and the dose was about 2 times that estimated. Similarly, the
actua) time for labor support for removing/replacing insulation for
161 work was about 7 times the projected time and the actual dose
was about 4 times that estimated.

Inspectors also noted that during the 1988 and 1989 outages there
were corsijerable doses for HP surveillance and turvey activities in
the containnent performed under Standard RwWPs. Specifically, 2.5
projected versus 35 actua) person-rem and 0.8 projected versus 14
actual persor rem for 1988 and 1989, respectively; thus neither of
these task aztivities required ALARA reviews., Although some of the
dose can be attributed to the RWP work activities under which the
RSTs were working, much of this dose was actually received while
RSTs were performing HP activities for work being performed under
other Standard RwPs in containment, according to licensee
representatives. Thus, the RSTs inappropriately utilized the









8.

¢ Develop a forma) mechanism to ensure adequate ALARA
involvement in work package preparation and pre-job planning
activities.

* Implement corrective actions to ensure that RST dose is
attributed to the proper RwP under which 1t was accumulated.

. Consider establishing a task 1imit even if individual RwPs
associated with that task are all below the 3 person-rem
criterion for ALARA reviews.

d Consideration should be given to lowering the 3 person-rem
criverion for ALARA reviews

PlanninngChedu1ng

The inspectors reviewed the adequacy of the work planning and scheduling
process for allowing sufficient lead time to incorporate ALARA concerns.

b.

Long-term Planning

Long-term planning is contained within .he licensee's Five-Year Plan.
The Plan is reviewed quarterly by the SCT (see Section 6), and is
revised accordingly. Annually, the Plan may again be revised when
the station's budget is determined. The ALARA Coordinator is
responsible for the ALARA section in the Plan, consisting of mainly
large-ca;ital, dose saving or source reduction initiatives. Large
capital jobs in other departments are also included in the Five-Year
Plan. The inspectors' review indicated that the licensee's long=term
planning process provides adegquate notification to the ALARA group of
future, large dose jobs, and adequate direction for implementation of
large-capital, dose saving or source reduction initiatives.

Short-term Planning

Short-term planning is accomplished with the station's running
72-hour and four-week schedules, and outage schedules. The station's
Operations Scheduling Coordinator and the planning group develop
these schedules and meet daily with representatives of the work
groups and the station RWP/ALARA and operations health physics groups
to review the established 72-hour and four-week schedules. Problems
with meeting the schedules or providing support to the lead work
groups are discussed at these meetings. The 72-hour schedule is
updated c¢aily, whereas the four-week schedule s updated weekly.

An outage emergent work schedule 1s also maintained and updated
several times each week. The Operations Scheduling Coordinator meets
with work group planners prior to work scheduling to review work
orders and assign them to outage schedule "windows" or time slots.
Non-outage work requests are also reviewed prior to scheduling to
ensure efficient use of Operations Department personnel for any
equipment tagouts and surveillances required because of the planned
WOTK.
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(with relief provided from other job activities), improved
communications between the RWP/ALARA group and the Operations
Scheduling Coordinator, and/or revigion «f the work order process to
require RSD review of work packages before approval.

The inspectors also reviewed the adequacy of the work planning and
scheduling process for the SGRP. Although there has been & delay in
establishing an approved radiation protection plan and an interface
document between the SGRP radiation protection group and RSD
(Section 3), the planning and ccheduling process for the SGRP
appeared adequate.

The inspectors also reviewed the adeguacy of 1« RWP/ALARA planning
and implementation for a safety-related hanger ynspection project.
The projecy was managed by the station's former ALARA Coordinator,
The review indicatcd that ReP/ALARA planning and implementation for
project was good. Project members and SGRP personnel stated that
they made extensive use of the surrogate tour system (iee Section 8)
in their planning.

Temporary Shielding

An additiona)l area related to ALARA planning that needs improvement
is timeliness of engineering evaluations for temporary shielding
installation requests. A review of shielding evaluations and
discussions with licensee representatives indicated that although
gngirnering anilyses were usually promptly performed for job
gpocific shielding requests (the analyses were completed 1n one day
1o severa) weehs), several analyses not involving shielding for
specific johs, such as shielding pipes in walkways or general access
areas, had not been done promptly. For example, thielding

eva uation request #70 was submitted on May 26, 1989, and had not
been comr ieted by the en ineering staff by November 1989 when 1t was
cancelled; shielding evaluation request #71 was submitted on

August 22, 1988, and was not completed until February 1990; and
shielding evaluation request W72 was also submitted on August 22,
1989, but had not been completed by the end of the inspection.

Assessment rindings

Based on the above review, the following assessment findings were
identified regarding the licensee's ALARA program.

Strengths’

’ Use of the Five-Year Plan for planning long-term, large-capital
ALARA initiatives.
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L.

The licensee is currently involved in the Combustion Engineering
Owner's Group. The licensee indicated that it was participating
in three EPRI/CE Owner's Group source reduction studies: Generic
Guide for Cobalt Reduction, Chemical Decontamination of Primary
Coolant System and Zinc Injection. The licensee indicated that
funds have been appropriated to support these studies.

Implementation of ALARA Technigues

(1)

Source Term Reduction

The licensee is making progress in reducing the incore and
excore inventory of high cobalt-bearing materials as evidenced
by the licensee plans to replace 30-40 high-cobalt valves
during the SGRP outage and to renlace in the next 3-5 years the
current fuel assemblies (containing high-cobalt Inconel support
grids) with assemblies which have low=cobalt Zircaloy support
grids. However, this effort is characterized more by individual
initiatives than by a comprehensive plant initiative. For
example, valve replacements in primary systems are not routinely
reviewed for cobalt reduction, although the the Pump and vValve
Program Section does provide consultation to system engineers
regarding cobalt reduction and valve specifications upon
request. Currently, no formal program or direction exists to
assure that cobalt reduction efforts will continue. There has
been no general evaluation of plant systems and components

for cobalt content. Nor have action plans been adopted with
defined priorities to reduce the inventory of high-cobalt
components within plant systems,

The licensee initiated hydrogen peroxide additions to the
primary coolant system (PCS) during the 1989 and 1990
maintenance outages. This induced a centrolled crud burst that
was subsequently cleaned by the purification system. This
cleanup resulted in removal from the PCS of significant
quantities of cobalt-58, cobalt-60, dose equivalent iodine-131
and elemental nickel, and in reduction of some primary system
components radiation levels. The licensee plans to continue
these hydrogen peroxide additions prior to future refueling and
maintenance outages.

The licensee indicated that the Electric Power Research
Institute (EPRI) method of coordinated 1ithium=boron pH control
nas been adopted. This is expected to reduce crud bursts
during plant operations and thereby minimize the activation of
corrosion products in the PCS.

The licensee has performed severa) evaluations of the character
of suspended activation products in the PCS. These studies
indicated that most of the suspended activation products were in
the 0.22 to 0.45 micron range. 7 ® licensee has begun & program
to gradually down-size filters. Since one micron nominal and
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(6)

(7

Steam Generaior Maintenance

Licensee representatives indicated that the block and tackle
method of removing steam generator manways was still being

used, The inspectirs were informed that this was due to the
small amount of clearance between the steam genera.or (5/G)
manways &nd the $/G platforms. During the SGRP planned for the
fal) of 1990, the licensee intends to lower the $/C platforms
by 18 inches to facilitate the use of hydraulic 1ift rigs for
$/G manway removal and reinstallation. 1f the licensee had
completed this modification earlier, significant dose savings
cold have been realized.

The licersee indicated that the use of $/G nozzle dams was
implemented in 1986, Redundant nozzle dams and improved
designs were implemented during the refueling outage of 1987.
The use of this technology facilitates §/G work during
refueling operations and provides some shielding from radiation
sources in cold and hot leg piping. This technology has been
available since 1980. Significant outage time savings and dose
savings could have been realized if implementation had occurred
earlier.

The licensee indicated that 5/C manway shields were arquired in
1987. These shields are constructed of an inch to an e ond &
half of lead and are bolted directly onto the S/G manway. “ach
of these shields are designed with ventilation connections =~d
can be locked to prevent unauthorized personnel access. Ne.

$/G manway shields will be used on the replacement $/Gs.

The licensee indicated that dedicated health physics coverage
for steam generator maintenance began during the 1987
maintenance outage. Maintaining radiation exposure

ALARA usually requires the utilization of experienced, job
dedicated personnel. The use of dedicated health physics
technicians for $/G maintenance has been an accepted industry
practice since the 1970's. 1f this practice had been
implemented at Palisades sooner, significant dose savings could
have been realized.

Steam Generator Replacement Project (SGRP)

During June 1989, licensee personnel traveled o the Indian
Point #3 nuclear plant to gather information and lessons
learned from the completing Indian Point #3 SGRP. In addition,
a memo datec April 27, 1990, was issued to various balisades
SGRP project managers. This memo included an attached SGRP
Lessons Learned 1ist that catalogued and assigned action items
to responsible organizations and individuals. These lessons
learned were identified from five previous SGRPs: pD.C. Cook,
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Indian Point #3, Surry, Point Beach and H. B. Robinson. 1f
lessons learned are factored into SGRP planning and are
properly implemented, significant outage time &nd dose savings
could be achieved.

The licensee prepared a sixteen page bid specification for the
radiation protection and ALARA portions oY the SGRP. This
specification required the contractor to include time for
decontamination and ALARA activities in proposed schedules and
bids. 1n addition, the licensee and the SGRP contractor have
agreed to an incentive program. This program provides bonuses
for achieving dose reduction targets and financia)l penalties
for failure to meet dose reduction targets.

The new $/Gs that will be installed during the upcoming SGRP
include a number of design changes that should improve both
operational performance and reduce radiation exposure. In
addition, the licensee plans to pretreat the surface of the

$/G channel heads. The pretreatment process will consist of
mechanirally cleaning and gmoothing the surface. Brushing will
be utilized to remove scale and debris. This wil) be followed
by flapping and buffing to enhance surface smoothness.

Finally, the S/G channe] heads will he electropolished. The
channe] heads will then be rinsed with demineralized water o
remove all residues. The licensee expects surface smoothness
to be featureless at a 100X scanning electron microscope. This
process is expected 1o minimize the corrosion layer in the /G
channe! heads; and, therefore, reduce the deposition of
activated corrosion products. This is expected to produce
significanl dose savings over the 1ife of the plant,

In addition to installing improved $/Gs, the licensee will be
performing a major overhaul of secondary system components.

These modifications include: removal and replacement of
condenser internals with stainless steel components; feedwater
heater and drain cooler replacement; condenser boot

replacement; and increases in the blowdown and recirculation
system pipe sizes and in capacity of the blewmcown heat exchanger.

The construction of a centralized containment access facility

tg underway This facility is gesigned to facilitate the

access of approximately te® thousand entries per du ' This
facility will inciude offices for radiation protect on
personnel, change areas, contamination monitoring, respirator
and dosimetry issue, and protective ¢lothing and decontamination
material storage.

Surrogate Tour System

The licensee has acquired a computer based video laser Jdisk
(surrogate tour) system This system contains thousands of
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(13)
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factors measured in Lhe areas of Quality/Frocedure Com; ‘1ance,
schedule and Pudget  Category B consists of Safety, Ragiation
Protection, Housekeeping anc Security. This appears to be @
flexible anu responive mithodolog, to promote worker awareness
and reduce vxposure. This progri- appears success? ' in that
during the last two maintenance outages contractor rediation
protection performance has improved significantly.

1ant Operationt

The Plant Opererions Department has commenced & dose reduction
program. Reportedly, this includes detailed evalustions of
Operations Depsriment activities. Auxiliary Operator rounds
are being reviewed to determine the need for certain equipment
readings and their perfodicity. The licensee plans o divide
the overall operations RWP into four separate Rwbs.  The
Ticensee expects to identify activities that cause/contribute
the most exposure. 1N addition, the Plant Operations
Department 18 holding its personnel sccountable for their
exposure. Reported'y, this includes explanations to n;nogbmont
for exposures in excess of 10 mrem/day. 1f the results ©
operatiJng activities evalyations are factored into practices/
procedures and are properly implemented, gignificant dose
savings for operations personne] could be achieved.

Design Initiatives

The 1icensee has identified numerous modifications and program
enhancements. Many of these improvements have been discussed
in preceding sections of this report. There have been notable
successes; however, 8 number of projects are being deferred or
cancelled. Cancellations and deferrals of modifications and
the acquisition of improved, cost=effective technology is not
ingicative of strong management support for the ALARA Program.
A summary of these project deferrals and cancellations are
1isted below:

" shielding Software Package * pronosed in 1987 to expedite
seismic evaluations was dropped 1n 1988.

e Containment Permanent Shio\ding - Was scheduled for 1990
but has been deferred until 1992,

" Reactor Head Shielding Upgrade = Scheduled for
installation in 1990, but deferred until 19982, reportedly
oue to engineering problems.

b Radwaste Evaporator Evaluation = Scheduled for 1991 but
deferred until 1892,



u " Computerized Rwbs * Reportedly, this project has been
indefinitely deferred.

£ Assessment Fingings

Based on the above review, the following assessment findings were
jgentified regarging the Yicensee's ALAKA program.

Strengths:

¢ The st1ng ALARA/refue)ing engineering interface has resuited
in significant dose savings.

. Improved design of new steam generators are expected to produce
significant -.ose savings over the 1ife of the plant

’ The contractor fee performance program has resulted in improved
ALARA performance.

Improvement Items:

. Increase management support for ALARA design, modification and
technology imorovements.

. Develop & formalized, gystematic cobalt reduction program.

v provide training on the surrogate tour system to personnel who
plan or perform work i{n RCA

. Improve dats collection methods for surrogate tour system.
" Update steam generator in service inspection technology.

©  (Update too) and equipment decontamination technology.

10. Qggeggmgn§£§!1f-[v!\!!&19n§

a. ff iven f Internal and Extern 1 Audits

A)) audit reports supplied to the inspectors by the licensee were
performecd by licensee auditors with no reports by {ndependent
contractors. However, two contractor personnel are assisting with
the comprehensive assessment of the RP program. The routine audit
schedule includes an annual avdit of all RP program elements by
corporate QA personne) and auarterly surveillances by site QA
personnel. The auditors are ormer RP department personnel and
therefore able to conduct tecnnically sound audits. In 1989, the
audit approach was shifted firom compliance towards performance based
observations. This resulted in an improved audit report in 1989
that made four significant recommendations for improvement in the










il

Strength: Began a comprehensive self assessment of the RP/ALARA
Program.

Improvement ltems:

. Be more timely in implementing corrective actions 1n response
to ALARA weaknesses foentified during the 1988 refueling oulage and
the 1990 self assessment,

y Focus suditing efforts on the ALAR. program, using outside
sources of nformatiun in support of assessments,

xit etin

The sctope and findings of the inspection were summarized on May 31,
1990, with those persons indicated in Section 1. The inspectors
cescribed the areas inspected, ind1cut1n8 that although the licensee
had a generally adequate ALARA program, there was still room for
considerable improvement in almost al) arecs of the program. The
Ticensee acknowledged the inspection findings without exception.

The licensee did not foentify as proprietary any of the material
provided to or reviewed by the inspectors during this inspection.

42







Attachment £

MAXIMUM

i

! R E GINNA

W B ROBINSON -

PALISADES

DOSE RATE rem/iw
_‘— L
- e
~
N
\

SAN ONDFRE |

OCONEE |

FT. CALHOUN

109 =
-
-

MILLETONE 2

Illlll‘

sT. LUCIE !

MAINE YANKEE

THREE MILE ISLAND

o
o)
0
v
)
o CALVERT CLIFFS |
o
0
b
Q

.——T.Qw.coo»-,z

3 i
1 i

)

] 3
EFFECTIVE FULL POWER YEARS (EFPY)
ZIRCALOY IV CORE, INCONEL STEAM GENERATOR TUBES

=

STEAM GENERATOR TUBES:TEET

SHUTDOWN RADIATION LEVELS Figur
VARI

Al
OUS PWR's £-3.1




ATTACHMENT 3

- S o ———

B REPETITIVE MIGH DOSE JOBS DURING OUTAGES

Collective Dose Summaries

for

Palisades versus Combustion Engineering PwRs
(NUREG/CR-4254, May 1985)

Job Title

|
[Collective Dos

erson=rem
i a1n Max lvg ii;e

¢ Populas
tion

Steam Generator Tube Plugging

Reactor Disassembly/Assembly

|20 160
|
| ¢.90 220

T
|
|
;
| 4.5 580 120 9 : 7.6 5.2 29.0
|
|
l
I
|
I
|

68 13 9b.2* 9.2 8.3

Snubber, Hanger, & Anchor K N ¥, 1.1 2.4 2.4
Bolt Inspection and Repair |
|
Steam Generator Eddy Current | 3.1 140 31 16 135.0* 62.9* 46.9*
Testing I |
| |
In*Service Inspection | 0.58 49 24 14 | §1.0% 40.8* 30.4°
| |
Reactor Coolant Pump Sea) 15,6 64 18 18 | __* 37 A8
Replacement l =
|
Steam Generator Manway | 1.8 26 9.9 1% | 18.0* 7.0 6.1
Remova)/Replacement | |
! |
Fue) Shuffle/Sipping | 2.2 15 7.0 12 | 30.3% 4.8 4.6
& lnspection | }
|
Cavity Decontamiration | 1.8  &d 5.312 | _™ 32 &0
Yota's v 1300 320 S0 190 170

*Indicates collective doses greater than average value for CE pressurized

water reactors.

**Nata Unavailable.
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Tote) Adjusted Collective Duses (Exclueing special Maintenance ($M))

Pald person-Rem/Year
year  lowd & g Adlusted lowd!
1966 63t $ 0.8 631
1987 417 1¢ 17.3 345
1988 730 7% 10.3 65%
1989 204 77 26.2 17
r & PWR person-Rem/Year
Year 19“1 w i& Ag“n!g 1g“1
1986 380 120 .4 270
1987 3 12% 33.6 246
1968 336 110 @ 32.0@ 226
1"9 . . . .

Data Unavailable
NUREG-0713

since data is not availavle, 1988 ¢V percent of average U.5. PWR dose was
assumed to be the average of the 1986 and 1967 M perce.ts.
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ENCLOSURE 1

Executive Summary

During 1987 and 1988 the annual collective radiation doses at the LaSulle
County Generating Station exceeded the nationa) average for Boiling Water
keactors (BWRs)., For 1987 the dose per reactor (687 person-rem) was

36 percent above the national average of 513 person-rem. This placed LaSalle
fifth highest out of 33 U.5. BWRs for 1987. For 1988 the dose per reactor
(1236 person-rem) was 134 percent above the national average of

629 person-rem. This placed LaSelle second highest out of 34 U.S. BwRs

for 1968, Durirg 1869 the collective dose per reactor was €692 person-rem,
Although the 1985 national average collective dose was unavailable, 1t appears
certadin that LaSalle will aga’n have exceeded the average for U.S., BwRs. It
appears, based on deta available to date, that LaSelle may be near the
nationa) average for 1990, which would continue the downward trend since 1988,

During the period of April 22-27, 1990, & special team assessment was
conducted by the NRC to evaluate the licensee's efforts for maintaining
occupationa) radiation doses as low as reasonably achievable (ALARA). The
assessment included a review of the causes of the past high radiation doses;
an evaluation of the licensee's current organization and program for keeping
rodiation doses ALARA; 2 review of the initiatives the licensee has taken or
1$ takinrg to bring the radiation doses to within industry norms; and an
assessment of licensee management's awareness of, involvement in, and support
for the ALARA program.

The team concluded that inasmuch as the radiation source term &t the LasSalle
plant appears to be lower than that found in comparable facilities, the work
scope and practices are likely the primary cause for the high exposures which
have been experienced. The team found a hizh level of plant end corporate
management awareness and support for the ALARA program. Although the
licensee has been implementing a formal ALARA pro?rlm since initial plant
startup in 1982, the high annual collective dose in 1988 brought additional
attention to the program. This additional attention has prompted numerous
prograr. changes and upgrades, from which tangible results are being realized.
Recoynizing the ALARA program was still evolving, and considering the
progress that had been made over the past three to five years, the team
concluded that many of the areas identified as needing improvement may have
eventua)ly been independently identified and addressed by the licensee.

The licensee's ALARA program was found to be generally adequate; however, 2
number of areas where improvement would benefit the overall ALARA efforts
were identified by the inspection team. Program strengths and areas where
the program can be significantly improved are summarized as follows:

Strgngths

. Broad and effective corporate support for the LaSalle Station ALARA
program.
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’ Aggressive dose reduction program with respect to program and equipment
! initiatives,

1tems for Improvement

§ Conduct continuing comparisons of radiation dose data at LaSalle with
that for average U.5. BWRs to identify areas where improvement is
warranted, and evaluate/implement corrective actions as appropriate
to reduce doses.

: Implement an ALARA suggestion/incentive program,
) Expand the training program to address: @ac nced radiation worker
f training; ALARA staff qualification and on-tre-job training; and

design engineering ALARA training.

' Upgrade the quality of the mockup training to make 1t more realistic.

3 Upgrade overall quality, content and guidance contained in RwWP and ALARA
procedures to ensure jobs are reviewed on sub-tas) bases and to ensure
appropriate dose and contamination reduction techniques are considered.

' Formalize and upgrade the criteria for performing ALARA job reviews and
post-job eviluations,
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U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report Nes, 50373/90008(0035); 50374/90006 (DRSS )
Docket Neos. $50373; $0-374 Licenses No, KPF«11; NPF.QB
Licensee: Commonwealth Edison Company
Post Office Box 707
Chicago, 1L 60680
Facility Neme: LaSelle County Station, Units 1 and &
Inspection At: LaSelle County Station, Marseilles, Jilinois
Inspection Conducted: April 2227, 1990

Inspectors: WM/' é-6-5¢0
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Emergency Preparedness Section

Accompanied
By:
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tion from April 22.27, 1980 (Reports No. 50.373/90008(DRSS);

T Special, announced assessment of the ALARA program (1P 83728).
: Ticensee has implemented an adequate ALARA program, that with
urther development has 211 the elements necessery to become 8 good program.
Mowever, there were many areas identified where actions could be taken to
improve the program. Some of the areas where significant improvement could be
schieved included training, dose reduction for major job tasks, WP staffing
for ALARA activities, and ALARA procedures. No violations or deviations were
fdentified.
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DETAILS

1. Persons Contacted

KPC Ingpection Tean

Snell, Team Leader, NEC RIII

Paul, NRC, k111

, Jenuske, NRC, RIl1

6111, NRC, RIII

, Winson, NRC Meadguarters

. Nimitz, NRC, R}

. Dionne, Brookhaven Netiors) Leboratory
. Baum, Brookhaver Nationa) Laboratory

Licensee

. balle, VP, BWR Operations

. Diederich, Station Manager

Hieggelke, Health Physics Supervisor

. buett, Operationa) Lead HP

Kelley, ALARA Coordinator

, Renwick, Production Superintendent

Rescek, Radiation Protection Director, Corporate
Atchley, Operating Engineer

. Sheldon, Assistant Superintendent Maintenance
Lawless, Regulator Assurance, Corporate
Nottingham, Chemistry Services Supervisor

. Shaffer, Training Supervisor

Huntington, Technical Superintendent
walkington, Services Director

Wemmerich, Reguletory Assurance Supervisor

. Berkman, Assistant Superintendent Work Planning
Bryant, Rad Protection Foreman

Steinnetz, ENC-NC Construction Superintendent
Massin, Project Management

Lauterbach, Onsite Nuclear Safety Supervisor
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A1) of the above personnel, except for J. Baum of the NRC inspection
teem, attended the exit meeting on April 27, 1990. In addition to the
above persons, aduitiona) licensee and NRC personnel sttended the exit
meeting, and additiona) licensee personnel were contacted during the
course of the inspection,

: valyation

The licensee began the implementation of .he program to maintain
occupationa) exposure as low as reasonabiy achievable (ALARAI during
initia) startup in Apri) 1982. Commonwealth Edison Compan‘ CECo)
instituted the company's ALARA policy statement in 1976, Reducing
rediation exposures to levels that are ALARA has long been an
acknowledged goa) for LaSelle County Station, es well as for CECo in
general,
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This inspection wes prompted in large part by the high annue) collective
gose experienced in 1UBE at the LaSalle County Nutlear Generating
Station, An analysis of the 1icensee's radic ogical dose date was
performed in an attempt to identify causes for the high collective doses,
8% well as to evaluate the effectiveness of the 1icensee's efforts to
reduce dose at LaSelle (Attachments 1«4). The ingpection also included

0 Systenatic review of the major elements of the Vicensee's ALARA

program anc an evaluation of the effectiveness of 1ts implementaticn,
kpcommendations to strengthen the program are gocumented in this report,

The collective dose per reactor from 1986 to 1969 for Labelle wes
compared with that for the average U.5. Botling Water Reactor (BWR)
(Attachmert 1), In J9B6 LaSelle was 274 below the average collective
gose for Bubs, Thig increased 1n 1967 and 19E8 to +36% end #1344,
respectively., The collective dose per reactor for LeSalle dropped

from 1236 in 1986 to 692 personerem in 198BS, and 18 expected to be
between 40 to 60% greater than the aversge U.5. BWwk in 1988, LeSelle's
collective dose ranked 11th highest out of 3C U.S, BwRs in 19BE, Sth out
of 33 U.S, BEwks in 1887, 2nd out of 34 U.S. BwRs in 19BE, and 15 expected
to rank in the upper quartile of the group 1n 1989,

A review of the average individua) dose was performed for the period
1886 to 1988 (Attachment 1), LaSelle's average individua) dose was
twice the average annuel dose for Bwk radiation workers in 1967 and
1088, The average individus! dose decreased in 1989 at LaSelie to 660
mrer/yr, but 1s st11) expected to be about 40-50% higher then the BWR
average,

A review 0f the daily collective dose per reactor was performed to
determine 1f the average daily doses being expended during non-outage
and cutage periods were higher than that being experienced at other
Bwks (Attachment 1). LaSelle's daily collective dose per reactor was
70% higher than other BWks during non-outage periods and 25% higher
guring outage periods.

In an atterpt to determine 1f the increased exposures were due to higher
than average plant dose rates, a comparison of shutdown radiation levels
was performed, Attachment 2 presents & comparison of LaSalle's radiation
levels during the most recent shutdowns., This table compares LaSalle's
dose rates with those which have been published in the literature. A
limited review of this information indiceted that LaSalle's dose rates
are generally low compared to those presented in NRC, EPR] and Stone 13
Webster reports.

To further identify the potential ceuses for the elevated collective
doses, o review of the repetitive high-dose jobs from both outage and
non-outage periods was conducted. The collective doses for LaSelle
repetitive high-dose 8obs from LZRO1 (LeSalle Unit 2, refue) outage
Number 1), L1R02, L2R02, and LIRO3 were compared against those reported
in NUREG/CR-4254 (Attachment 3). A1 repetitive high-dose jobs from
refueling outages appecred to be within the range of collective doses
published 1n NUREG/(K-4254,



The collective doses for LaSelle's repetitive highedose Jobs which were
conducted during routine operations and non-refuel outapes were 8lso
compared avaingt those reported 1n the ebove NUREGC (Attachment 3),
Primary velve maintenance and repair; plant decontamination;
operations-surveillances, routines end valve lineups; and redwaste
systems repair, operation ang maintenance, were in gcnora1 greater thar
the collective dose renge reported in the KUKEG/CR-4254,

A review of the nonerepetitive outage high«dose jobs wes performed to
determing the effect the large amount of modification work and 1t's
essocieted dose had in the high exposures fncurred 1n 1987 and 1988
(Attechment 4), Durﬁn? 1987, 672 personerem was expended on the major
modificetions end repairs performed during LZROLI. This represents

about 405 of the tota) station collective dose. During 1988, 1146
personsrem was expended on the mpjor modification and repairs performed
during L1R0OZ and part of L2RCZ, This represents about 48% of the 19EE
tote] station collective dose. During 1968, 467 person-rem was expended
on the major modifications performed durin? part of L2R0Z and LIR03,
This represents sbout 354 of the 1989 total station collective dose.
Therefore, 1t eppears that the dose essociated with major modifications
and repairs has accounted for @ large portion of the tota] dose &t
LaSelle between 1967 and 1988, Discussions with Yicensee representatives
indiceted they had not conducted the "big picture” type of reviews
condugt:? above 8s & means of identifying the major causes of high doses
ot Lasalle,

Based on the above review, this portion of the Yicensee's program is
sdequdte. HMowever, the following item 1s recommenced to strengthen the
ALARE program.

* Conduct continuing comparisons of radistion dose date at LaSelle
with that for average U.S. BwRs to 1dentify areas where improvement
is warranted, and evaluate/implement corrective actions as
sppropriate to reduce doses.

ALARA Program/Organization
8. ARA Program

LaSalle's ALARA policy statement s documented in CECo's Production
Instruction No. 1-3<N«2 and described in the company ALARA Manual.
The primery objective of the ALARA concept 1s to reduce personnel
rediation exposure to the lowest levels achievable commensurate with
sound economic end operating practice. CECo's ALARA Manual contatins
» detatled description of the companies' ALARA program and defines
the resources/requirements necessary to meet the ALARA objectives.
One of these requirements 1s strong management support for the
persons responsible for carrying out the dey-to-day activities of



protecting radiation workers, It appears that management has become
muth more sensitive to ALARA and supportive of the ALARA program
progressively over the last five years, Management's concern with
ALARA 13 evidenced by the fact that the meeting of dose goals is
one ¢of the elements in each employee/management performance
eppreisal, Management's support of ALARA 15 apparent in some of
the "“big picture” ALARA advances being studied at the corporate
Teve) for implementation at the CECo plants. The compary's
PlansFor-Excellence goels include corporate eveluation of such
BLARA tnitiatives as cobalt reduction in various plant components
end the use of hydrogen sddition,

Lorporste Oroeanization

The Corporate Office has & staff of 10 professionals in the field
services and ALARA function, including one certified health
physicist, Of these, one 15 assigned to LaSalle and spends about
30-40% of hig time on ALARA activities with about 50% of this time
onesite., In addition, the Corporate Radiation Protuction Director
has been at LeSelle on severa)l occasions during the past three years
ang &n additional health physics professiona) spent three to four
months on-site during 198E,

At the corporate leve)l, the Radiation Protection Director 1s tasked
with carrying out the ALARA program. Me appears to have & good
rapport with the station radiation protection department and meets
with the station Health Physics Services Supervisor on at lesst @
monthly basis. The Radiation Protection Director 18 the hesd of the
Nuclear Services Radiation Protectinn Organization. This
organization allocates resources to and serves 8s an terna)
consultant for the six CECo nuclear stations., This organizetion
also performs an ALARA assessment function for the CECo stations and
disseminates information to these stations on the latest industy
sdvances 1n ALARA,

Corporate Senior Management support and oversight occurs through the
Corporate ALARA Committec (Chcg which reports to the Senior Vice
President, Nuclear Operations. The purpose of the CAC 1s to guide
corporate ALARA activities and evaluate overall corporate
performance in maintaining radiation doses ALARA, The CAC meets on
& quarterly basis and one of the committee's functions 15 to review
the station's dose reduction goals and review ways to reduce station
dose to meet these goals.

The Corporate Nuclear Services Radiation Protection (NSRP)
department 15 responsible for providing specific direction anc
support of the stations' ALARA programs, Some of the actions taken
by the NSRP have included the performance of several ALARA
assessments for stations experiencing significant personerem
overruns when compared to their goals, modification of the station
person-rem goal development process to include senior management
review and approval, and approval for use of $5C00 per person-rem
for performing cost benefit evaluations.







R — S ————— R — — IS

1t appears that the ALARA Analyst could also benefit from

eUcitiona) assistance, One of the responsibilities of the ALARA
Aratyst 1s the maintenance of detailed job history files

contatning presjob interviews, job cescriptions and uorlin?
congitions, Fubs, and postejob meeting notes with lessons learned,
The Job history files are used for future Job planning end dose goa)
estimetes. 1t appears, based on an interview with one of the ALARA
Coordingtors, that the demands of the %ob prevent him fron
scequbtely compiling 11sts of lessons learned to be included in each
Job history package, Lessons learned are & very important part of
the ALARA prograrm, which can contribute to lower doses being
resi2ed during performance of future jobs,

¢, Duelificetions

The inspectors reviewed the qualifications of severs) of the health
prysics personnel, The Ragiation Protection Director has been
employed in the rediation protection field with the company for the
past 14 years and appesrs to be very well qualified for the
position, The Mealth Physics Services Supervisor has held various
heslth physics positions at LaSalle since plant stertup and meets
the Kegulatory Guide 1.8 guidelines for the plant Redietion
Frotection Manuger. Thirty-one cf the thirty<four RPTs meet the
¢eyear ANS] 18,1 experience criterie for qualified RPTs, Two ALARA
Coord\n?tors interviewed appeared to be well qualified for the jobs
they held,

¢. ALARA Suggestion/Incentive Program

A good ALARA suxgestion/fncentivo program can be an important part
of o plant's ALARA program., A good ALARA suggestion program can
result in the receipt of usefu) dose reduction 1dess that can be

ysed to lower the station's total collective dose. The addition of
fncentives for good suggestions usually results in a greater number
of suggestions being recetived, LaSelle currently does not have an
ALARA suggestion/incentive program, The inception of such & program
8t LaSelle could incresse overal) emplovee awareness of ALARA and
could result in the receipt of some useful dose reduction suggestions,

Besed on the sbove review, this portion of the licensee's program is
ddequate, Mowever, the following 1tem 15 recommended to strengthen
the ALARA program,

: Implement an ALARA suggestion/incentive program,

Corporate Involvement

ks & result of higher than predicted collective doses at LaSalle County
and 2ion Stations in early 1988, a multi-disciplinary group was
commissioned by the Corporate ALARA Committee (CAC) to perform specia)

T —
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reviews 8t each site, A fouremember team performed ihe review at
LeSelle on May §+13, J0BE, and & written report with severa) sugpested
improvements was completed,

The CAC directs corporate ALARA activities, meets quarterly, and
eveluates corporate performance in maintaining radiation doses ALAKS,
Vice President's Instruction No. 10427 wes completed on December 1, 1986,
Jt established ond L thorized the CAC which had already been functioning
through guidance given in the ALARA Manua) since about 1963, The V.P,
Instruction outlines responsibilities, rules of operstion, ‘requency of
meetings, end minimum topics of discussion, A review of minutes of CAC
meetings, end yesr-end reports reveals appropriste topics are being
sddressed and thet the committee 1s providing usefu) guidance. A health
physicist from the Corporete steff 15 currently visiting severa)l non<CECo
ytilities to search out potentia) dose reduction actions, There 15 need
for continuing 1dentification of dose reduction actions with long-term
benefit, performing engineering cost-benefit studies, and prioritizing
the various possibilities in terms of dose reduction cost effectiveness
(§$/person-rem), CECo studies on cobalt reduction, 2Zn injection and
decontamination of primary systems are examples, but the 118t should be
expanded and periodically updated s conditions change and new
possibilities arise. This fs an aree where corporate help could be
important since many items such as cobalt 1n valves have multi-plant
epplicability,

Prior to this assessment, the licensee was requested to respond to @
Eleitem questionnaire releted to ALARA activities ot the LeSalle Station
end corporate. Based on answers to the questionnsire, and subsequent
discussions and meterials reviewed, 1t 1s apparent that important dose
contro) and dose reduction actions, and equipment upgrades were
fplemented. The licensee has implemented studies concerntng improved
operation and cleaning of resin beds, possidble reduction of Co-60
release by extending depressurization time during shutdown, use of
hydrogen weter chemistry, material transport, and valve packing.

Overall, the corporate support is broad and generally effective as
evidenced by support in the areas of managtm.nt training (e.g., holding
"ALARA<F: 4iation Protection Awareness Day" seminars), encouragement of
communication between plants, development of cost~benefit criterie
(§/person=rem), computer essistance 1n task analysis, development of
Job (RWP) specific computer-assisted dose tracking, essistance in
developing and tracking five-year strategic goals and plans, and the
inclusion of @ performance goal, based on & percentage of the plant
collective dose for the year, in the various plant department managers
performance ratings.

Based on the above review, this portion of the licensee's program is
sdequate.
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practical factors by instructing the workers to follow the
requirements of & mock Yicensee work packege, including RwP,
gosimetry, and dose card requirements. The attendees are required
10 pess & practice) factors short arswer/essay examination before
being granted site access. After being grented site access, the
contract workers ere given an orientation plant tor, Also,
contract workers who have had 1ittle or no prior nuclesr experience
are given practica) protective clothing training which 15 an
extension ¢f the PC treining given during licensee GET. The
ingpectors reviewed the lesson plans and discussed the details end
objectives of these tratning courses with the contractor ALARA
Coorginator; no preblems were noted. The contractor's RwP/ALARA/P(
training beyond the fundamertal GET 15 en example of good
performance 8t the LeSelle Station end 18 an interim program
enhancement, pending development and implementation of o 1icensee
sdvenced radiation worker training course for both licensee ant
contractor employees.

The inspectors interviewed selected members of the WP Operstionsl
Support/ALARA/RwP staff, reviewed their qualifications, and essessed
their professiona) development progrem. The seven staff members ol
had the appropriste radiation pritection beckground and sppesred to
have been assigned tesks which wers appropriste to station ALARA
programmatic goals. Mowever, the AL'KA personnel occupy mansgement
positions and therefore do not particioete in RPT qualification/0)T
training, or any other forme) training orogrem pertinent to their
ALARA ossignments. This leck of @ formelized treining program to
ensure ALARA personne) are penerelly knowledgeable regerding ALARE
programs and ere kept appriscd of current ALARA developments,
appesars contrary to the 1icensee's stoted policy of sggressively
pursuing ALARA program improvement fnitiatives. Also, 811 steff
members have similar professiona) backgrounds (RP) and thus may
collectively Tack sufficient breadth to optimize the ALARA process
when coordinating activities with other departments. It appears
desirable to add ALARA staff members with significant Leckground

in other disciplines (such as maintenance and operations) and to
assure that staff members with primarily RP backgrounds have an
sdequate professional development program which would allow the
members to become sensitive to the needs of worker task assignments
and associated rod1o1o?1cal hezerds. The inspectors also discussed
the benefits of partizipation 1n various industry ALARA seminars and
workshops, exchange proorams with other ytilities dur1h? specia)
outage activities, partxsﬁpation in licensee system training
courses, and tcmporari asyignments for special plant maintenance
related activities. Althcugh the licersee has occesionally been
involved in some of these activities, this effort to date appears to
have been minimal,

R L



The inspectors reviewed the status of the licensee's program for
RLARA training closses for design engineers. The potential concern
wés that 1f equipment, system components, or tuols were not designed
with the applicetion of appropriste ALARA concepts, edditions)
worker racgiation exposure might occur. Although the station
rovtinely develops specie) equipment and tools for applicetion to
the maintenance, repair, and operstion of plant systems, the
Ticensee has not developed a tratning course for the station
personre) fnvolved with the design and fadbrication of special) tools
and equipren  Mowever, for certain design modifications specified
by Corporate tngineering and Construction Procedure No. ENC-QE-06,
the modification reviews, including ALARA, are assigned to the
Corporate Nuclear Engineering Department (NED) os required by the
Corporate QA Manual. Exhibit A of this procedure 15 an 1Bepage
ALARA Design Review Checklist which appear to contain appropriste
ALARA review 1tems, In December 1888, the 1icensee with consultant
pssistance prepared a 40-page ALARA design guide to provide
fnstryctions on review details associated with each ALARA checklist
item, Approximately one year 8go, & two-day corporate course was
piven to selected design engineers on the use of the ALARA checklist
end design guide, 1n part, because the developer of the training
course has been reassigned, the class wes never fully developed and
the design engineers are using the guidance documents without
berefit of formelized training.

b. Departments) interfaces

The inspectors reviewed the ALARA training interfaces between the
operations, maintenance, radiation protection, and training
gepartments., In general, training department group leaders are
sssigned to coordinate trainin? with departmental (operations,
meintenance, and services) training coordinators. It appeared to
the inspectors that these practices are gererally effective. The
training department has several mechanisms to incorporate ALARA
concerns/suggestions/lessons-learned into the training program.
These inclute interna) memoranda, general information notifications,
and querterly management and continuing training meetings during
which training department members meet with their counterparts from
the operations, maintenance, and services departments, The
procedure which describes the methods, documentation and approvals
required to revise and develop training materials is No, LAP-620-2,
Revision of Training Program Materials, When feedback is received
which indicates changes are needed to support training on a given
tesk, the necessary information is incorporated inte the actior
gssignment form (Program Development/Maintenance Record)., The
inspectors' selective review of the documentation associated with
this process indicated it was generally well implemented. However,
very few of the modifications reviewed appeared to be prompted by
ALARA concerns, Inspector documentation reviews and personnel
interviews indicated the potential for ALARA training program
changes, based on task related lessons-learned, rely mainly on the
training department's review of the station outage reports. Because
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these reports often do not directly stete that some task-related
problems mey be oue to ineffective training, the present system of
incorporating lessons«learned into the training program does not
eppear effective,

Licensee representatives were interviewed t0 solicit opinions on
possible means of rectifying this spparent deficiency. Among the
suggestions were assigning training department members to dttend and
participate in post-iOb reviews and soliciting better outage work
feedback on the ALARA training program from the operations,
meintenance, ano radiation protection departments,

Mockup Treining

The inspectors reviewed mockup training and facilities for control
rod orive (CRD) removal, rebuild, end instaliation; recirculation
pump sed) replacement; and valve repair., Also reviewed were the
lesson plans and the instructor quelifications, In addition, the
inspectors discussed with epproprigte licensee personnel the scope
of the training courses, how well the mockup training retlected the
ps-found fiele conditions, and the level of {nvolvement of RP/ALARA
personnel in the development of and participation in mockup
training. The training department group leaders and mockup training
instructors appeared well quelified, dedicated to high training
standards, and worked wel) with departmenta) (onerations,
meintenance, and services) training coordinators., However, the
reviews end discussions indicated that, generally, iicensee mockup
*raining has concentrated on teaching attendees about the equipment
components and task details without adequately simulating expected
field conditions such as the wearing of PC and respirators, space
restrictions, anticipated RP hold points, and the detaiis of the
work evolution to assure minima) dose under anticipated work
conditions. Individuals interviewed also fndicated that there had
been occasions, in their opinions, of insufficient RP/ALARA
involvement in the development of and garticip&tion in mockyp
tratning courses. According to several members of the licensee's
management staff, the probiems associated with unrealistic mockup
training during the current outa?c were demonstrated by workers
being unprepared for certain field conditions, which increased the
time necessary to complete the scheduled tasks and sppeared to
unnecessarily incresse worker radiation exposure,

Based on the above review, this portion of the licensee's program s
adecudte. However, the following ftems are recommended to strengthen the
ALARA program.

¢

Develop formalized training programs for advanced radiation worker
training and ALARA staff qualivication/0JT ond professional
development.

Complete implementation of the formalized ALARA training course
regarding design engineering.
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required fur jobs involving significant cc tamination and/or
airberne radicactivity, Type g RwPs are valic for the duration of
the job and require a shiftly review by radiation protection
supervisors,

Both Type 1 and Type 2 RWPs require that operating supervisors read
and understand them, that a periodic review frequency be determined
or if a periodic review by an operations supervisor is not required,
thet the reason for not perfarming the review be documerted, that
Type 1| RwPs have an initial survey prior to the start of the work on
that RwP, and that all active Type 1 RwPs be resurve)yed.

An ALARA “"checklist" 1s required tc be completed for each Type 1 and
Type ¢ RWP. The checklist is completed by radiation protection
personnel, The checklist provides criteria, which if met, require
the performance of an ALARA action review. The checklist is requirec
to be signed by the job supervisor and radiation protection sypervisor.
A11 ALARA reviewe s than 30 person-rem 2'e required to be
reviewed by the dtetich ALARA Committee (SAC) cr cognizant persons
that can appraise exposure reduction for the task., A review of the
various forms contained in the RWP package indicated they are not
human factored to allow workers to readily identify their respons-
ibilities relative to ALARA,

The ALARA action review procedure requires that person-rem saved
through the ALARA action review prozess be documented in the ALARA
action review follow-up and tabulated on the RWP reports system,
Although the procelure does not require that unnecessary exposure
(e.9., due to re-work or error) be documented and trended or
evaluated, the reason for the unnecessary exposure was being
documented; however, it was not being trended.

The ALARA action review procedure also provides for ALARA outage
preparation for high exposure jobs, high contamination potential
jobs or other work which could benefit greatly from ALARA
pre-planning. The pre-cutage review 1§ used as an aid to

ensure that outage supplies are adequate and/or ordered in advance
of the o.tage start dates. However, the procedure does not define
appropriate lead times for submittal of RWPs tc ensure sufficient
time to perforn ALARA reviews is provided.

The 1icensee estabiished a Radiation Protection/ALARA Work Request
Traveler (Memo No. 31) on January 17, 1990. This is not a formal
proce”ure but rither a memorandum of understanding as to how the
radiation prntection and maintenance groups will work together on
processing a work request. A maintenance work analyst fills out the
section and routes “t to the ALARA personnel. While there are no
mechanisms to ensure the ALARA personne)l obtain a work traveler in
sufficient time to perform an ALARA review commensurate with the
degree of expected exposure, inspector discussions with ALARA
personnel indicated timeliness has not been & problem. The
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Radiation Protection/ALARA Work Request Traveler does not provide
fur review of tasks on & sub-task basis, The work principally is
reviewed from n aggregate exposure standpoint for the completed
task, The licensee 1s currently developing a radiation work permit
request which includes evaluation of sube-tasks from an ALAKA
perspective. This will provide for ¢loser scrutiny of individual
subtasks of a large work activity,

The ALARA personnel recommend insertion of ALARA flags into work
packages. If the work analyst disagrees with the ALARA flag, then
the ALARA persornel are notified, The work traveler is nct required
to be reviewed o commented on by the operations radiation
protection group who i1ssues the RWP. The ALARA review assigns or
recommends certain ALARA actions based on total exposure.

The licensee has established administrative procedures that describe
the preparation, revision, and review of station procedures. These
procedures are in the LAP-BZ0 series and include LAPs-B20-€, 820-7,
820-9, and €20-10. The licensee's procedures do not require or
provide for review of other department procedures from an ALARA
standpoint (e.g., maintenance). The ALARA group, however does
review special procedures for certain work activities (e.g , reactor
reassembly) that have significant radiological concerns. This is
done during initial work planning.

In general, the RWP/ALARA procedures in conjunctinn with internal
memoranda have provided an adequate framework for ensuring ALARA is
factored into work activities., HMowever, there are a number of areas
in which the procedures can be upgraded to enhance the implementation
of the ALARA program,

ALARA iaput to Job Planning

work planning is accomplished at outage planning meetings. Outage
meetings start about six months before an outage. The ALARA
personne)l also attend system meetings where each system is
discussed. Although the ALARA personnel normally receive RWP
requests one month before an outage, attendance at these meetings
give them advance knowledge of planned outage work,

The ALARA analyst attends the station modification meetings where
al)l modifications are reviewed. Although meetings are held, there
are no specific guidelines for holding pre-planning meetings for the
purposes of discussing ALARA, Work supervisor input to the ALARA
process for jobs less than three rem is not required.
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concluded that despite weaknesses in the RWP and ALARA program
procedures, & substantial portion of the estimated agoregate

exposure for ongoing outage work had received some level of ALARA
review.

There was 21so no formalized post-job ALARA review criteria, The
licensee has an informal criteria of one person-rem in excess oY the
original estimate or over five person-rem, Inspector Qiscussions
with ALARA personnel indicated that post-job reviews had been
iggg1eted on only about 10% of a1l work (including outage work) for

ALARA Related Observations

The inspectors reviewed general ALARA practices during plant tours.
The inspectors concluded that personnel appeared to be sensitive to
the nee¢ to maintain their exposures ALARA, However, the follewing
examples indicate instances where personnel were not as cognizant
of the need to plan for or wait in lower dose rate areas as they
should have been.

. Low dose wait areas are not posted throughout the Unit 2
Drywel). The inspector observed a firewatch on the 710'
elevation of the Unit 2 Drywell on April 23, 1990, standing
in a 30 mR/hr field performing the firewatch function. An
unposted area, that exhibited a dose rate of about 7 mR/hr,
was about five feet away. The firewatch could have performed
his duty at that location,

. Inspectors observed five individuals sitting in the Unit 2
Control Rod Drive Disassembly and Rebuild Room. The workers,
including the foreman, were sitting in a 5 mR/hr tield -~ at
least 20 minutes. The workers were directed to wait in tnis
area by a radiation protection technician because the
technician thought they were needed for an impending job.
After the inspectors questioned the technician about the
workers sitting in the area, the technician directed the
workers to wait at the Unit 2 Urywell Con*rol foint, which
measured about 0.6 mR/hr,

. Because of concerns about potential loss of control of
contaminated tools coming out of the Unit 2 Drywell, the
licensee required workers to place their tools and equipmert at
the exit of the equipment hatch to be checked for contamination.
Although radiation protec.ion technicians are instructed to
have workers waiting for a tool check stay in low background
areas, one worker was observed waiting in a § mR/hr field.
The worker could have moved to an area near the check-point
and observed the tools and equipment while waiting in essentially
a 0.6 mR/hr field.






ALARA Initiatives /Operational Practices

The inspectors observed inplant ALARA initiative (D/V shielding),
réeviewed records/deta, and discussed station dose recuction initiatives
with licensee representatives. Engineering ALARA controls usec for dose
reduction include, but are rot limited to shielding, chremical
decontaminaticn, flushing, and hydrolazing, Maintenance of good water
chemistry, reduction of personnel involvement in high dose jobs and
initiation of new programs to identify sources of dose are also being
implemented successfully by the licensee,

The chemistry program was discussed with a licensee representative,
Aralytical results were examined and found to be within the EPKI]
guidelines. The representative stated that maintaining the best water
chemistry possible 1s a factor in dose control and that no other programs
currently available to BWR's (hydrogen water chemistry, 2inc addition,
etc.) have been implemented at the station, However, hydrogen water
chemistry will be evaluated again in the future.

A Plan for Excellence to address cobalt reduction has been initiated by
Corporate to establ sh a cohesive program encompass1n? efforts and
studies to date ind initiatives. The Plan will identify and prioritize
methods and results in an action plan to reduce cobalt in reactor systems
and provide a cost benefit analysis for the elements of the action plan,
The license: specifies low ccbalt bearing materizls for use in reactor
and support system replacement.

Cost benefit analyses to evaluate person-rem savings associated with
chemical decontamination of the recirculation system via the LOM] process
have been made for past and the current outage (LZR0O3). While the
benefits did not in all cases justify a chemical decontamination, it was
performed as part of L1R02, L1R0O3 and L2RO2, resulting in general area
decontamination factors of 1.88 - 2.52. The chemical decontamination
ccst benefit evaluation for L2RO3 concluded that the personerem savings
would be insufficient to justify decontamination for this outage.

P:actor cavity cleaners and other decontamination techniques such as
glass bead blasters and high pressure hydrolazing of reactor
recirculation pump bowls, cavity drains in the reactor cavity and dryer
separator pits and other piping systems, reactor vessel nozzles and
primary system valves have been used effectively. The use of 2
scavenger robot and strippable coating on the reactor cavity are being
investigated.

Flushing of the ECCS before flood up to reduce dose and a final flush of
the system to reduce iron remaining in the system due to a condenser open
to the atmosphere was another example of effective decontamination
implemented by the licensee., A CRD water tank is used during drive
disassembly to provide both a decontamination medium and total body
shielding.
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A source term reduction program was initiated in July 1989 in an effort
to reduce dose rates by initiatives such as shielding, system flush, and
hydrolazing port installation. Approximately 50 hot spots/lines have
been fdentified by survey results and a report with appropriate

re’ -mendations is being compiled. In one instance modification of fuel
po. « recirculation reduced local dose rates by a factor of two without
cost. A leak reduction program recently iniroduced is projected to save
approrimately 10 person-rem in 1980,

Various remote (automatec) equipment s used dur.ng ovtages to reduce the
time of exposure and reduce the dose rates that contribute to exposure.
Included are a faster, second generation control rod drive handling
machine, multiple heac tensioners, remote MSIV maintenance equipinent,

quick disconnect insulation, remote tools, and CRD cleaning and disessembly
equipment, Two of the more significant contributors to person-rem
reduction are the use of the GERIS technigue to inspect vessel welds, and
multiple head tensioners. The licensee's estimate of the GERIS system
savings is 475 person.rem for the current outage. In addition to dose
savings multiple tensioners reduce outage time and critical path time.

The licensee appears to be aggressively addressing dose reduction with
respect to programs and equipment initistives. Most effective have been
chemical decontamination, increased «nielding, hydrolazing and the use of
GERIS for remote weld inspection. E‘‘orts to identify dose reduction
aspects indicate positive results for two new programs, leak reduction
and hot spot/line source. Aggressive use of new and upgraded equipment
has reduced dose and should aid in outage reduction and critical path
adherence.

Based on the above review, this portion of the licensee's program is
adequate.

Assessment/Self Evaluation

The licensee evaluates ALARA performance by conducting QA audits/
surveillances, post-job reviews, ALARA lessons-learned outage reports,
and special assessments by external organizations. The inspectors
selectively reviewed QA audit/surveillance reports of the ALARA program
from 1988 to present, These reports appeared to result in an adequate self
assessment of the ALARA program with a sufficient number of performance
based observations. The inspector also selectively reviewed portions of
a recent ALARA outa?e report and post-job revicws. Although i1t appeared
desirable for the licensee to somewhat improve the quality oY post-job
reviews, the lesson: learned presented in the ALARA outage report
appeared adequate to result in significant future dose-caving if
appropriately implemented. According to the licensee, during 1987-1986
there were ten special external assessments of the ALARA program. A
selected review of the assessment reports showed *nat most of these
external appraisals identified areas of the licensee's A.ARA program
which needed significant improvement, Although the licersee proceeded to
implement most of the suggested improvement items, 1t may be necessary to
more aggressively pursue dose-saving recommendations as evidenced by
continuing high radiation exposure.
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The inspectors discussed with a Senior Licensee Manager the above concern
and the apparent desirebility of integrating ALARA initiatives into
maintenance trending programs. (The licensee presently does not formelly
factor anticipated radiation exposure into the component reliability
progrem.) The Senior Manager indicated that the licensee's Task Force on
the Conduct of Maintenance at Nuclear Power Stations would review the
above concerns at & future meeting., The Task Force members include en
gssistant meintenance superintendent from each of the six licensee
nuclear power stations and two licensee corporate senior managers. The
ingpectors discussed with the LaSalle County Station task force member
edditiona) details regarding the Task Force charter, ?overning huclear
Operations Directive No. NOD-MA.Z, and licensee speculation on when the
aforementioned corrective action items would be completed and potentia)
means of integrating ALARA fnitiatives into maintenance trending
programs,

Basec on the above review, this portion of the licensee's program is
adeguate, However, the following item is recommended to strengthen the
ALARA program,

: Levelop a comprehensive BOF maintenance rework and equipment problem
tracking and trending system to minimize radiation exposure by
increasing component reliability,

Exit Meeting

The scope and findings of the inspection were summarized on April 27,
1260, w..h those persons indicated in Section 1. The inspectors
described the areas inspected, 1ndicat1n? thet although the licensee had
an adeyuate ALARA program, there was still room for considerable
improvement in almost all areas of the program (see the Executive
Suymary, Enclosure 1 to the Cover Letter). The licensee acknowledged the
inspection findings without exception. The licensee did not identify as
proprietary any of the material provided to or reviewed by the inspectors
during the inspection.
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ATTACHMENT 4

Commonwealth Edison Company's
LaSalle Nuclear Generating Station
Collective Radiation Exposures for

Non-Repetitive High Dose Jobs

1987
(Minson, 1988)

LaSelle 1, 2 (1,354 rems)

Recirculation pump maintenance (197 rem)

Snubber reduction, testing, removal (126 rem)

Drywell cooling installation (123 rem)

Mecharical stress improvement program (10 year) (63 rem)
Drywell cleanup and decontamination (63 rem)

s o ¢ o o

Total: §72 person-rem

1988
(Hinson, 198%)

LaSalle 1, 2 (2471 rems)

Instal) and remove scaffolding and gratings (142 rem)

Snubber reduction, testing, removal (135 rem)

Drywell cooling installation - Unit 1 (125 rem)

Remove mechanical snubbers and support steel in drywell (122 rem)
Drywell decontamination/fire watch (115 rem)

Mechanical stress improvement program (95 rem)

Drywel) cooling installation - Unit 2 (94 rem)

Rerave interferences for Unit 2 reactor recirculation pump (66 rem)
Remove and install Unit 2 drywell insulation (50 rem)

Instal) reactor vessel level instrumentation system (60 rem)
Inspect/repair reactor recirculation pumps (142 rem)

o © 0 ® 0 6 © 0 © o0 ©

Total: 1146 person-rem



19889
(LaSalle County Station Radiation Protection Outage Report for LIRO3)

LaSelle 1, 2 ("%80 rems)

Drywell cooling modification (L2) (32 rem)
Remove/rebuild/replace ¢C CRD (67 rem)

In service inspector (92 rem)

Drywell cooling fnstallation (L1) (160 rem)
Snubbers (8 rem)

SRV (13 rem)

€7 A/B receive discharge valve repair (34 rem)
Decontamination (34 rem)

Shielding (27 rem)

E I R

Totai: 467 person-rem
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ATTACHMENT &

Dose Reduction Technigues for Repetitive Migh«Dose Jobs Conducted During

FCutine Uperations and Duteges

Primary Valve Maintenance and Repair

Dese Rate Feduction Techniques:

o o 2 ¢ 9 o o o

Kydrolase loca) piping and valve internals

Flush Tocal pipes and valves 1f practica)

kRemove valve or operator to a low-dose-rate area

Eveluate need for local shielding

Establish low-dose-rate weiting areas

Provide beta protection if required

Use mobile shield rack

Design and fabricate custom shielding package for unshielded valves

Timesaving Technigues:

v

o o o © 0 0o o

Place description of all valve locations and/or pictures of valve
location on door of cubicle

Use specialized tools to remove and replace packing and valve seat

Provide mockup tréining on valve repair if practical

Provide 1ighting and scaffolding 1f necessary

Use photographs and drawings of valves to familiarize workers

Prefabricated packing of parts

Use of ribbon packing or line load packing

Remove interferences

Contamination-Reduction Techniques:

o 2 09 O © 0

Utilize olove bags or catch pans

Provide local ventilation if practical

Place plastic or blotter paper under valve

Decontaminate area under valve periodically

Contain pecking material and valve internal following removal
Moisten valve internals

Install diaphragm inside valve body

Thoroughly vacuum valve internals prior to reassembly

Bead blast valve internals



Operations-Surveillance, Routines, and Valve Lineups

Dose-Rate-Reduction Techniques:

5 0 6 5 A5 o

Use reach rods and "T" handles for high-dose-rate area valves

Assure continuocus dose-rate monitoring (digitel electronic dosimeters) in
high-radiatior areas

Schedule rounds or surveillance when operating conditions yield the
lowes* dose rate

Assure ~hat hot spots and low-dose-rate areas are all posted

Move step-off pads close to the operator observation point

Locate instrument readouts in & low-dose-rate ares

Use weter windows, TV, and mirrors

Flush instrument periodically

Reduce surveillance frequency in high-radiation areas if possible

Timesaving Techniques:

e o o » o ©

o o o o

Attach pictures or drawings of valve locations onto cubicle doors
Provide floor and wal) markers pointing at valve locations

Use highly visible easy-to-resd valve tags

Provids valve checklist with written description of valve locations
Use colored ribbon to 1dentify faulty equipment

Use lead shielded barrel carts

Plant Decontamination

» late-Reduction Techniques:

Use lead shielding on fork 11ft and drum carrier

Measure dose rates on 2'1 waste bags, drums, and bins prior to transport
Use remote control cleaning equipment e.g., robotic hydrolaser

Segregate waste by radiation level

Timesaving Technigues:

o ¢ o © o ©

- - ]

Employ dedicated decontamination technicians

Use carts to move laundry and dry active waste

Use floor-scrubber and wall-washing machines

Use steam-cleaning machines

Use air-operated vacuum cleaners

Use high pressure freon, glass bead, electropolishing and ultrasonic
cleaning equipment

Provide judicious planning of areas to be deconned

Use the most appropriate decon technique

Test a)) mechanical and electrical equipment before use



Contamination-Reduction Techniques:

Repair leaks immediately upon discovery

Use mop bucket plastic liners

Use dry cleaners to reduce 1iquid radwaste handling
Use strippable decontamination coating

" o5 5 o

Radwaste System Repair, Operation, &nd Maintenance

Dose-Rate-Reduction Techniques:

- Use drum survey shield
r Evacuzte areas along resin piping during resin transfers
y Flush 1ines and shield prior to insulation, heat trace, or repair
n Use overhead crane, fork truck, and remote handling tools
y Use reach rods on high-dose-rate valves
" Supply mobile solidification system
. Prnvide remote control automated drumming facility
= Instal) lead housing over resin transfer pump
’ Use rope pulley and snap hook to remotely move filters and place in drum
¥ Survg{ filters and demineralizer beds remotely through holes bored in
walls
Use mobile shield racks
- Provide remote waste-sampling points

Timesaving Technigues:

. Modify filter cartrigge housings to facilitate opening and filter
removal

. Repl:ce unreliable motors, pump, and valves with those which are more
reliable

i Employ dedicated radwaste operators and handlers

Contamination-Reduction Techniques:

Decortaminate floor and equipment routinely
Provide remote drum decon station
* Use strippable paint in drum and waste procersing area



Year

1987
1968
1889
1990

ATTACHMENT 6

Annys) Dose Goals vs Actua) for the LaSalle County Station

(Initial Goa))

Dose (Rems)

(Revised Goal)

800
1100
1400

e7%

1148
2000
1400

(Actua\)

1394
2469
1386
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. What 1s the plant's assessment of the Corporate ALARA group?

What 1s the Corporate's essessment of the plant ALARA group?

Does the utility perticipate in industry study groups for source term
reduction techniques?

Hes corporate established & system for identifying, evaluating and
prioritizing dose reduction 1tems?

whet is Corporates role in establishing station dose goals (currently
and historically)? If their role hes changed, what was the basis for
the change?

voes a long range plant exist for budgeting major items?

Tra1n1ng

é.]

4.3

4.4

Verify that adequate ALARA training 1s provided for:

General Employee Training,
Radiation workers,

kediation Protection Technicians.
Corporate personnel.

Special maintenance teams.

Mockup training and facilities.

EEE I S S S
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Does the ALARA Coordinator participate in professional development
activities, such as Westinghouse's REM Seminar or EPRI workshops?

Determine quality of ALARA training program: instructors, facilities,
materials,

Assesses the interface between operations, maintenance, radiation
protection and training.

4.4.1 Is operations staff trained in ALARA tr become sensitive to
the needs of meintenance and health prysics?

4.4.2 Does operations, maintenance and ridiation protection
provide feedback to training department on what is/is not
working?

4.5 Determine if RWP training addresses ALAZA.

Management Goals

5.1
5.2

Review the licensee's menagement goals (pest and present).

How are these goals established?

Does the ALARA program include man-rem goals and objectives for
annual totals of individuals and maintenance jobs?
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5,3 Are there department man-rem goals established and periodicelly

5.4

reviewed?

Does the licensee's ALARA program achieve it's goals and objectives?

ALARA/RWF Procedure Implementation

6.1

6.3

Assess mechanics of ALARA reviews: pre and pust job review criteria)l
enforcement of ALARA controls and RWP requirements; input from job
supervisor; method by which ALARA controls and RWP requirements are
relayed to workers; how actual dose for job 15 tracked, team size

determination.

Are ALARA Coordinators in the field? Are RwPs reviewed?
Check the method for estimating the number of man-hours per job,
what ore the trigger levels for ALARA review and are they effective?

How are plant procedures reviewed? s ALARA adequately intejrated
into the procegures and the review process?

Planning/Scheduling

7.1

7.2

7.3

7.4

7.5

7.6

¢l

7.8
1.9

Do departments have ALARA coordinators/representatives, or work
planning organization with ALARA involvement? What are their
functions?

Review the ALARA Committee: function and charter, attendance records,
organizationa! structure (how many?, who's in charge), meeting
frequency, final product of meetings, accomplishments, meeting
minutes

Verify that the ALARA organization is allowed sufficient lead time to
review proposed design changes modifications, and maintenance work,

Verify that an ALARA package is initiated and processed for
individual jobs.

Verify that an ALARA checklist/evaluation with job specific ALARA
recommendations, as appropriate, is part of each ALARA package.

Does the ALARA program provide for the continual dose tracking of
ongoing jobs to identify whether ALARA projections may be exceeded?
Is there a provision to update or modify dose projections as the work
progresses?

Verify that ALARA program has adequate programs for modifying or
terminating joos that deviate from the original cbjectives.

How are tools staged, shielding installed, and decon performed?

Are mockup training or videotapes provided for high dose jobs that
are unique, repetitive or time consuming?
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7.10 Does ALARA job planning include equipment setup time?

7.11 Do planners walk down jobs? What is their input to ALARA reviews
(scaffolding, lighting, scheduling, tools, etc.)?

7.12 Are job history files maintained and used?

7.13 Is @ video-library or photo-library of plant areas, components, and
equipment setup used for pre-job briefings?

7.1 Is & minimum man-rem 1imit established for requiring a formal ALARA
review? (See Section 6.2)

7.15 Verify that adequate action levels have been established for each Job
such as: _less than 1 man-rem only requires RWP; _greater than
$ man-rem to less than 20 man-rem requires ALARA Coordinator
approval; and greater than _20 man-rem requires ALARA Committee
approval. Other triggers could be: work in high rad areas greater

than 6 minutes; work in & MPC; work in highly smearable area (1
Rad/100 em?),

7.16 What is the content/protoco) for pre-job meetings?
7.16.1 Are they initiated on a@ minimum dose man-rem estimate?

7.16,2 Do meetings include all jobs assigned workers and coverage
technicians?

7.16.3 Are records kept of meetings
7.16.4 Are lessons learned from previous meetings discussed?

7.17 Does the licensee use designated and expericnced crews for decon,
installation and removal of scaffclding, tents, temporary shielding,
and porteble HEPA units; and other high dose jobs such as 151, steam
generator work (jumping, sludge lancing, bolt or stud hole repair,

RD in-vessel, SRM/IRM/LPRM/TIPs) and diving,

7.18 Determine whether the ALARA program provides for discussions of work
conditions and ALARA experience with other utilities that have
participated in similar outages/maintenarce. If so, at what level
are the issues discussed?

7.19 Are excessive numbers of unplanned work items added to the schedule
that don't allow for adequate planning?

ALARA Initiatives/Operational Practices

8.1 Are industr, identified methods of reducing source term and
innovative methods and techniques planned/implemented?
Have the Environmental T/5's addressed these methods/techniques?



8.3

8.4

8.6

8.7

8.8,

8.9
8.10

8.11
8.12

8.13
8.14
8.15

8.16

6.17

~d

Determing whether & routine (e.g., weekly) program exists to
physically inspect high radiation end very high radiation ereas to
verify proper controls,

ls preventative maintenance being formed, and if so, 15 the frequency
of the meintenance adequete? Are they being performed at the most
dose effective time?

Does the licensee have a leek reduction program?

Is the licensee replacing high cobelt components such as: feedwater
regulator velves (BWR's), CVCS flow controllers (PWR's) components of
other velves and pumps, control blades, fuel channels, incore
instruments, CRDM bearings (BWR's), end steeam generator tubes and
fuel grids (Pwp‘s)?

Dose the licensee use strippable coatings, steam cleaners,
hydrolazing grit blasting, dry ice blastings, rotating hones (brushes
with nylon bristles tripped with silicon cerbide), rotating stee)
brushes and cylindrical core devices (pigs) with silicon carbide or
wire bristles, and floor scabblers?

Are video cemeras and communicetions equipment used for job coverage
and/or surveillances in high radiation or high contamination areas?

Are robotics and remote tools used for high dose surveillance,
survey, decon, cleaning, cutting, transporting, and manipulating
Jobs? For example, are robots used for eddy current testing and
sludge lancing in steam generators, diving, and 1S! (PWR's)?

Is 8 high-powered pump used for sump cleaning?

Are automatic, multi-stud tensioners and cleaners used for the
reactor head ind manways?

Are steam generator manway shield plugs/manway doors used (PWR's)?

Are au;omatic manway removers, such as hydraulic lift tables used
(PWR's)?

Are control rog Jrive handling mechines used?
Are control rod drive flange shields used?

Is an ultrasonic tank (or electropolishing) used for cleaning control
rod drivers?

Is hydrolazing of control rod drive scram discharge header performed?
Are permanent hydrolazing ports ingtelled?

Are in-pocl temgorury filtering systems used? 1f so, are they of an
acceptable type’
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I the smallest mesh size practicable used for filters in . . coolant
filtering systems, including the letdown )ines reactor coolant pump
se6ls”?

18 ¢ reactor heed shield used (PWR)?

Do maintenance procedures contain steps to ensure that debris from
meintenance, such és cobalt-bearing debris from velve flapping, are
cleeaned out of the system before the system 1s closed?

Are component layup procedures used during outages?

1§ electropolishing performed of new steam generator channel heads or
replacement recirc pipes, possibly followed by prefilming?

Are communications hesdsets vsed?
Are automatic packing machines used?

Are automatic welders, weld prepping and pipe cutting machines, valve
seat refinishers or other similar techniques employed?

Chemistry controls.
8.26.1 1s chemical decon performed?

8,26.2 Is hydrogen peroxide addition performed in PWR's prior to
shutdown to induce crud burst?

8.26.3 Is oxygen concentration maintained at 200-400 ppb during
hot functional tests in BWR's before power ascension to
allow ¢ protective film to form on piping surfaces?

8.26.4 Are BWR Chemistry Guidelines followed as detailed in EPRI]
document NP-3584-SK-LD?

8.26.5 Is water conductivity maintained below 0.2 microS/cm in
BWR's during operation?

8.26.6 ls zinc injection (and Hydrogen Water Chemistry with or
without zinc injection) performed 1n BWR's?

8.26.7 Is extended hot functional testing performed in good
quality water to prefilm steam gererator tubes?

8,26.8 Does the licensee avoid sudden drops in pH; maintain pH
constant at 6.9; or possibly raise the pH to 7.47 Is a
coordinated Li/B Chemistry Program implemented? (PWR's)

8.26.9 Is an overpressure of hydrogen (typically 25-30 cc/kg)
maintained in PWR primary coolant to keep oxygen below 5
ppb?
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8.26.10 Review the auvsguacy of the M. addition prog» am versus high
total body doses. 4

.27 Dues ¢ program or approgch exist to determing if a design change or

o
ro
o

if a modification that reduces dose 1s cost beneficial?

Do design engineers or radiological engineers review designe at the
conceptual phase to ensure that provisions heve been included that
will reduce dose end the spread of radicactiv .y?

Does documentation exist to demonstrate that ALARA design reviews
were perfyurmed?

Does the licensee have specifi. radiologicel design ¢riterie which
must be met by all designs?

Do the licensec's 10 CFR §0.59 modification program consider ALARA in
their safety reviews?

How 1s the licensee addressing: source term reduction efforts;
environmental T/S involvement to reduce stellite mateiial {e.q.,
CRDM's, check valve seats); long term plani modifications to clean up
source term?

Assessment/Self Evaluations

9.1
$.2

9.3

9.4

9.5

9.6

9.7

How does the licensee evaluate ALARA performance?

Review and determine the effectiveness of actions taker on internal
and contractor audits and assessments.

Are interns]l audits substantive? How effective is the audit system?
What is the frequency of the audits?

Are the qualifications of the personne) performing the avdits of the
ALARA program adequate?

Are post-job critiques conducted?

9.5.1 Is there a minimum man-rem tote)l that needs to be exceeded
to initiate a post-job review?

9.5.2 Do critiques include all workers and technicians?
9.5.3 Are records kept of meetings?

Are annual or outage ALARA reports compiled and distributed? What
use is made of them?

Verify that the ALARA program provides for continued review and
corrective action for chronic plent radiation problem areas (e.y.,
hot spots, contaminated drains and pipes in personnel access areas,
unnecessary entries into high rediaetiun areas, etc.). Does any
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