Docket No. 50-440
Docket No. 0-441

The Cleveland Electric I1luminating
Company
ATTN: Mr. Michael D, Lyster
Vice President
Nuclear = Perry
10 Center Road
Perry, OH 4408]

Gentlemen:

SUBJECT: NRC REGION 111 ALARA TEAM ASSESSMENTS

As you are aware, an important aspect of nuclear power station operations is
the effort to maintain occupationa) radiation doses as low as reasonably
achievable (ALARA). Our inspectors routinely inspect this aspect of your
operations during their inspections. In addition to these routine
fnspections, Region 111 undertook more extensive team assessments of nuclear
power station ALARA programs at two Region III facilities last year. These
assessments noted licensee ALARA implementation stren9ths. as well as areas
which appeared to warrant improvement. The licensees' responsiveness to the
identified improvement items are expected to improve ALARA performance at
those facilities.

While we intend to continue our ALARA assessment efforts, the number of these
assessments will be limited due to their exteasive resource requirements.
Therefore, to provide you timely information concerning findings from these
ALARA assessments, which may be of use in the implementation of your ALARA
program, we are forwarding the two reports of the ALARA team assessments we
conducted at the LaSalle County Nuclear Generating Station in April 1990 and
at the Palfsades Nuclear Power Plant in May 1990. Also enclosed is the
procedure the assessment team used to conduct the most recent ALARA assessment.
This procedure was developed specifically for these assessments, and is
expected to be modified based on experience gained during its 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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Company

have any questions on the r sults of either inspection or the procedure,
please contact Dr. Charles F. G111 of my staff at (708) 790-526].

The Cleveland Electric I1luminating 2 MAR ¢ 8 188 ‘
|
\
\
|
i
Sincerely, |

|

Charles E. Norelius, Director
Division of Radiation Safety and
Safeguards .

Enclosures: As stated

cc w/enclosures:

F. R. Stead, Director, Nuclear
Support Department

R. A. Stratman, General Manager,
Perry Nuclear Power Plant

R. A. Newkirk, Manager,
Licensing and Compliance Section

S. F. Kensicki, Director, Perry
Nuclear Engineering Dept,

H. Ray (aldweill, General
Superintendent Nuclear Operations

DCD/DCB (RIDS)

Licensing Fee & Debt Collection
Branch

Resident Inspector, RIII

Terry J. Lodge, Esq.

James W. Harris, State of Ohio

Robert E. Owen, Ohio
Oepartment of Health

A. Grandjean, State of Ohfo,
Public Utilities Commission

Clinton SRI
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Docket No. 60.25%

Consumers Power Company
ATTN: David P. Hoffman
Vice President
Nuclear gqerations
1845 west Parnall Road
Jackson, Ml 48201

Gentlemen:

This refers to the special team assessment conducted by Mr, C. F, Gi11 and
other NRC and contractor personnel on May 13-31, 1980, of activities at the
Palisades Nuclear Generating Plant authorized by NRC Provisiona) Operating
License No. DPR-20 and to the discussion of our findings with you and others
of your staff at the conclusion of the inspection.

The assessment was conducted to evaluate the effectiveness of licensee actions
to keey radiation doses at 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
measurements and observations of activities in progress to perform the
evaluation,

Within the scope of the assessment, no violations or deviations were identified.
However, a number of weaknesses, which are discussed in detai) in the enclosed
report, were identified which in our view contributed to your historically
high rediation dose at Palisades. Ouring our meeting on July 18, 1980, you
described actions that you heave initiated to address many of these identified
weaknesses, we also are aware that you are conducting your 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 in your hezlth physics/ALARA programs, We will contact you

to set up the meeting in early September.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of this
letter and its enclosures will be placed in the KRC Public Document Room.



Consumers Power Lompany 2 JUL 7 0 1030

we will gladly giscuss any questions you have concerning this assessment,

sincerely,

Charles E. Norelius, Director
Division of Radiation Safety
and Safeguards

Enclosures:

1. Executive Summary

2. NRC Inspection Report
NO. 50-255/90012(DRSS)

cc w/enclosures:

Mr. Kenneth W, Berry, Director
Nuclear Licensing

Gerald 8. Slade, General Manager

pco/DCB (RIDS)

Licensing Fee Management Branch

Resident Inspector, R111

James R. Padgett, Michigan Public
service Commission

Michigan Department of
pubiic Health

bee: R, R, Bellamy, NRC RI
D. M. Collins, NRC R1I
B. Murray, NRC RIV
G. P. Yuhas, NRC RV
C. S. Hinson, NRR, PRPE
1. F. Dragoun, NRC Rl
L. L. Coblentz, NRC RV
g. T. Dionne, Bl
J. Baum, BNL

R. E. utting, AL.B
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Enclosure )

. The ALARA staff is proactive and conscientious The ALARA/refueling
engineering interface appears to be working well, Also, the assignment
of some RWP/ALARA personnel to various project work groups to expedite
RWP preparation anc ALARA reviews appears to be a positive fnitiative,

Use of the Five-Year Plan for planning Tong-term, large-capital ALARA
initiatives has been beneficial,

1 Improved design and electro-polishing of new steam generators is
indicative of positive actions to reduce future dose.

The surrogate tour system 1s a useful training and familiarization tool,

‘ Centractor fees have been tied to ALARA performance. Further monetary
incentives have been developed to elicit worker ALARA suggestions and to
induce department managers to meet annual department ALARA goals.

. A comprehensive self assessmert of the ALARA program is underway.

A more detailed listing of both screngths and improvement items are set forth
in each section of the report Zetails.
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DETAILS

Persons Contacted

Consumers Power Company

Alderink, lndustry Experience and Assessment Agministrator
Axtel), Health Physics Consultant

Beeker, Audit Supervisor

Bogue, ALARA Coorainator

Brunet, Senior Licensing Analyst

Fontaine, Senior Health Physicist

Hsas, Radiological Services Manager

Hadl, Senior QA Consultant

Hanson, Operations Superintendent

P. Moffman, Vice President, Nuclear Operations
w. Joos, Vice President, Energy Supply Services
Lesinski, SGRP Mealth Physics Manager

McCaleb, QA Director

Mennucei, Scnior Mealth Physicist

Orosz, ingineering and Maintenance Manager
Plachta, Senior WP Technician

Pomaranski, Site Projects Manager, ESS

Slade, Plant General Manager

smith, Senior Nuclear Operations Analyst
vandewalle, Technical Director

Nuclear Regulatory Commission, Region 111

B. Burgess, Chief, Reactor Projects Section 2A

L. Greger, Chief, Reactor Programs Branch

w. Snell, Chief, Radiological Controls and Emergency Preparedness Section
. Swanson, Senior Resident Inspector

The above persons attended the exit meeting on May 31, 1990. Additional
licensee personne) were contacted during the course of the inspection.

Dose Evaluation

a. Introduction

This ALARA assessment was prompted, in part, by the high annual
collective dose experienced in 1588 at the Palisades Plant. As part
of this assessment, an analysis of the licensee's radiological dose
data was performed in an attempt to identify the potential causes
for the elevated collective dose, as well as to evaluate the
effectiveness of the licensee's efforts to reduce dose at

Palisades. The inspection also included a systematic review of the
major elements of the licensee's ALARA program and an evaluation of
the effectiveness of its implementation.
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b. Collective Dose

The collective dose from 1986 to 1984 for Palisades was compared
with that for the average U.5. Pressurized water Reactor (PWR). In
1986, Palisades was 63% above the average collective Cose for PwRs,
This decreased in 1987 to +12% and in 1988 increased to +117%

The collective dose for Palisades dropped from 730 in 1988 to

294 person=rem in 1989  This value is expected to be about the

same as the average collective dose for PwRs in 1889, Palisades
collective dose ranked Bth highest out of 59 PwRs in 1886, 13th out
of 64 PwRs in 1987, 4th out oi 68 PwRg in 1988, and is expected to
rank near the middle of 72 PwRs in 1989, (See Attachment 1, Item A)

c. Average Individual Dose

A review of the average individua) 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 individua! dose decreased in 1989 at
Palisades to 286 mrem/yr, which is expected to be slightly lower
}han ;he average inaividual dose at U.S. PwRs. (See Attachment 1,
tem B)

d. Daily Collective Dose

A review of the daily collective dose was performed to determine if
the average daily dose being expended during non-outage and outage
periods was higher than that at other PwRs. Palisades daily
collective dose per reactor was 121% higher than other PwWRs during
non-outage periods and 3%% lower during outage periods. (See
Attachment 1, Item C)

Exposure Rates

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

is a figure which makes this comparison for the period from 1971 to
1878, At present, steam generator tube sheet radiation levels at
Palisades 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 Combustion
Engineering Report No. NPSD-69 entitled "Dose Rate & Man=-Rem Measurement
Program. " It should be noted that this comparison is cursory, and
does not include other work location radiation levels. Therefore,
caution should Le exercised so as not to construe these results as
definitive,

T T ——
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of significant problems which are usually resolved in a timely
manner with appropriate corrective actions. The downward trend
in dose for most of these high-dose jobs denonstrates the

effectiveness of the licensee's efforts,

Non-Repetitive High-Dose Jobs

A review of the non-repetitive high-dose jobs was performed to
determine if the large amount of non-routine ork resulted in the
high exposures incurred in 1986 through 1989, Because special
maintenance activities constitute the largest work function dose
category for U.S. PWRs (NUREG-0713) and are generally non-repetitive,
these activities at Palisaces were compared to the average U.5. PWR.
The co)lective doses for special maintenance in 1986 - 1989 are
shown in Attachment 4 ltems A and B for Palisades and the U.S. PwR
average, respectively. Subtracting these totals from the plant
collective doses yields the adjusted collective doses shown in

These adjusted totals indicate that Pa)isades collective dose in
1986 was 133% above the average PwR, +40% in 1987, +190% in 1988,
and will likely exceed the average in 1989, The average annual
percent of the collective dose tor special maintenance during
1986-1989 at Palisades was 14%, compared to 32% for the average U.S
PWR during 1986-1987. Based on dala comparisons and iuterviews with
plant staff, the inspectors concluded that the licensee's elevated
doses are not a result of special maintenance activities.

Assessment Findings

Based on the above review, the fo\lowing assessment findings were
identified regarding the licensee's ALARA program,

Strength: Efforts to reduce doses for certain repetitive high-dose
jobs have been relatively successful.

Improvement Item: Conduct continuing comparisons of radiation dose
data at Palisades with that for the average U.5. PWR to identify
areas where improvement 1§ warranted, and implement corrective
actions as appropriate to reduce doses.

Program/Organization

0.
Attachment 4.
h.
ALARA
a. Introduction

The licensee implemented a program to maintain occupational exposure
as low as reasonably achievable (ALARA) when the ALARA policy
ctatement contained in the Nuclear Operations Department Radiation
Safety b an (Parts 2 and 3) was issued in 1981. The requirements
and guidelines of the plan are specified by Corporate Nuclear
Operations Department Standard No. NODS-HO1, "Health Physics
Standard." The first ALARA Committee meeting was convened at the



Palisades Nuclear Generating Plant on April 21, 1981. The corporate
ALARA Engineer and station ALARA Coordinator positions were
established in August 1981, A procedure for performing an ALARA job
review was implemented in August 1982, A procedure for incorporating
ALARA design considerations into major and minor modifications was
implemented in 198%.

ALARA Preram

The station's ALARA program is described in Palisades Administrative
Procedure No. 7.02, Revision 3, "ALARA Program" and is implemented by
two ALARA groups within the Radiological Services Department (RSD).
The procedure was written to establish policies, goals, and
standards to reduce tota) personne! radiation exposure at Palisades
in accordance with Section vV, Part 3, "ALARA Program," of the
corporate Radiation Safety Plan. The adeguacy of the procedure is
discussed in Section 7. The Radiation Safety Plan was developed

and is maintained by the Corporate Health Physicist to satisfy
corporate St-ndard No. NODS-HO1. Notwithstanding the corporate
Radiation Safety Plan and Standard, an explicit, written end” _ement
of ALARA from corporate maragement is lacking. 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 program
procedure, with additional guidance provided by certain policies
developed by the SGRP ALARA group. These policies are part of the
SGRP draft Project Radiological Plan, which is intended to augment
station radiation protection procedures and to provide additional,
project-specific guidance. At the time of the inspection, the Plan
had nct been approved pending licensee decisions regarding SGRP
RP/ALARA organizational structure, assignments, duties,
responsibilities, and authority. 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
adequate 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 personnel to the adopted organization, determine needs for
procedure revisions, establish schedules and milestones, and develop
an interface agreement.



Qrgenization and $taffing

Prior to December 1989, there was only one RSD ALARA group, consisting
of an ALARA Coordinator ang 3-4 senior radiation safety technicians
(RSTs) during norma) operations, and augmented during major outages
with severs) contractor technicians. The ALARA Coordinator reported
to the Mealth Physics (MP) Superintendent, who reported to the RS0
Manager. The major duties of the group were the traditional ALARA
activities and the praparatic of all Radiation Work Permits (RwPs)
1n December 1989, the licensee reorganized the RSD, reassigning the
ALARA Coorcinator 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 assigned three experienced RSTs and reports directly to the RSD
Manager. The day-to-day activities, such as RwP preparation and
ALARA job reviews, are now the responsibility of the Nuclear
Operations Analyst (ALARA Operations Supervisor), who reports to the
HP Superintendent and 1s assisted by 3-4 experienced RSTs.

During the current maintenance outage, the Operations ALARA Analyst
functioned as a Duty Health Physicist. His responsibilities in the
ALARA group were assumed by an RST, and additional attention to the
day-to-day operations was also given by the ALARA Coordinator. This
practice of re-assigning ALARA personnel during an outage may
getract 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 quality and experience of the ALARA personnel appear
generally good. However, problems with the job history files,
inaccurate task-related dose estimates, and the use of a

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

Discuseinns with the licensee and a review of procedures indicatec

that the ALARA Program procedure and Palisades Administrative Procedure
Ne. 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 areas of responsibilities. The lack of
procedura) quidance in this area apparently has not caused significant
problems to cate but is a weakness that should be corrected to ensure
that concerns are promptly addressed by the responsible staff person.

As discussed above, the inspectors 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 ocutage and the SGRP. The organization will
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result in significant person-rem savings are usually directed to the
"Cust Chopper' program by the ALARA staff to maximize the incentive
to workers. (ash/stoch awards are given for beneficial {dess
submitted to this program. In addgition, annua) cash bonuses for
upper station managers are cependent on the success of the managers'
work groups in meeting annual dose goals (discussec further in
Section 6), and other station personnel involvement fn the ALARA
program is bolstered through evaluation of employee efforts to
minimize personal radiation exposure during ann:3l employee
performance appraisals. The SGRP radiation protection group plans
to use the station's ALARA suggestion program,

Plant Tours

No significant instances of poor ALARA work habits were observed by
the inspectors during tours of the plant. During review of
work=in=progress in a high radiation area, & minor probler with

the adequacy of protective clothing was observed by the inspectors.
The problem was quickly corrected by the licensee. Dose rates
measured by the inspect. s during the tours were n agreement witih
licensee survey records and postings.

The inspectors also toured the licensee's recently axpanied solid
radioactive waste (radwaste) shipping facilities. Formerly, radwaste
shipping activities were conducted in two separate buil“ings.
Discussions with the licensee innicated that the Radwaste Shipping
Coordinator was involved in the design of the expanded facilitres
which now includes additional permanently shielded storage areas for
high dcse primary system filters, resins, and evarorator bottoms; an
enclosed work area and dedicated wood planing equipment for
decontaminating scaffolding, & "super’ box compactor for compacting
dry active waste in 97 ft° meta) boxes; and a remote tool for
high-integrity container 1ids. The Radwaste Shippin, Coordinator
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 eotrance to the
main radiologica) controlled area (RCA). No major problems were
identified with the RwPs; however, several minor problems, relating
to general quality contro) of RwWPs, were noted. RWP P900104 contained
an ALARA Pre-Job Checklist that referred to an attached memo dated
3-11-87, however, this memo was not attached to the RwP. In addition,
the "Radiation Work Plan" attached to the RwP incorrectiy 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. RwP PS00404 specified that informal or formal prejob
briefings were required; however, no criteria were specified 1n the
RWF or in station procedures for determining which type of briefing
was required. RwP P300502 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



the RWP. SGRP Rwbs P900701 and P900702 contained several pages of

information related to generation of the RWk by the work group that
were unnecessary for workers using the RWP. The problems with the

RwPs were discussed with licensee representatives, who agreed that

additional quality control was necessary.

f.  Assessment Findings

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

Strengths:
; Station ALARA and SGRP RP/ALMRA ersunne  are experienced.

» Station upper management and the Zorporate Aeaiti Physicist
regularly attend station and SGRP ALARA ¢ mmittees.

" Use uf monetary incentives to elicit worker ALARA suggestions
ana to induce department managers to meet annual department
ALARA goals.

Improvement Items:

v Increase quality control reviews of RwPs.

» Continue documentation improvements in the minutes of the
station ALARA Committee.

" Revise station procedures to reflect the new ALARA crganization
and establish responsibilities for the two RSO ALARA groups.

® A written endorsement of ALARA should he provided by corporate
manar: °nt.

Corporate Involvement

The corporate office support for radiological safety consists of one
individual, the Corporate Health Physicist. This individual reports
directly to the Director o1 Nuclear Safety and is responsible for 1)
implementing the quality assurance program for personal dosimetry, 2)
developing and maintaining the NOD Radiation Safety Plan, 3) attending
technical meetings and disseminating applicable information and 4)
serving «s a member of the Nuclear Safety Review Board. A Corporate
ALARA Engineer position was established in August 1981, but was
eliminated in a 1985 reorganization.

Precently, the corporate office is assigned the following ALARA functions:

$ Review relevant dose-reduction research, practices, and
modifications performed in the nuclear industry. Disseminate this

information to the appropriate individuals within the organization
as well as the Palisades ALARA Committee.

11
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¢ ppnraise the effectiveness of the radiation and contamination
contro) programs, e.¢., the 1990 Health Physics Self-Assessment.

o Review plant operating occurrences including significant
radiological incidents, e.g. , exposures in excess of vegulatory
1imits and NRC inspection findings in Radiation Protection.

¢ Provide basic guidelines for implementation of the ALARA program,
i.e., the Ragiation 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 corsisted of only limited
involvement by one individual. Considering the collective dose history
at Palisades, additional corporate involvement seems warranted.

Improvement Jtems:

g Issue & corporate ALARA policy statement which reemphasizes
management's commitment towards ALARA and line management’s
responsibility to reduce dose.

i Strengthen and possibly expand the corporate ALARA functions to aid
in reducing doses at Palisades.

I:aining

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

a. Genera) Employee/Basic Radiation Worker Training gGET/BRw1)

Current lesson plans for GET indicated that basic radiation safety
and ALARA concepts were appropriately communicated to all new
employees, consistent with the requirements of 10 CFR 19.12.
Incoming radiation workers are given an additiona) 1-2 day course

:

in BRWT, which included demonstrating minimal proficiency in
frisking hands and feet, and in donning and remova! of protective
clothing. The inspectors noted that although BRWT included a
lecture on respiratory protection, trainees were not required to
demonstrate proper respirator donning or leak-checking techniques,

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 gone into upgrading the
classrooms and teaching equipment. The inspectors noted, hovever,
that areas presently designatec for protective clothing donning ano
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 consicered adequate.

Advanced Radiaticon wWorker Tra ning

Interviews with Nuclear Training personnel and review 0f selected

‘esson plans inoicated that nonsRSD empioyees did not, as part of

Lieir forma: training program, generally receive shillespecific

rag'nlogical work practices trainirg, other then Lhe genera) |
overvie. given in BRWT. QOne exception identified was the hdvanced

Radiation worker Training (hRw1), given to designated operations

department personne)

The inspectors reviewed the evoluticn of the licensee's ARWT
program to determine the scope, thoroughness, and intended function
of the traini g. Some inconsistencies were noted, as 1isted below.

The Radiatic. Safety Plan, Section v, Part 2, “Radiation Work
permits,” states that RST coverage or ARWT must be specified on

the RwP for such tasks as opening & primary system, working in high
radistion aresas with levels ?reater than or equa) to 1000 mR/hr, or
when the radgiologicel conditions to be encountered are unknown.
Administrative Procedure 7.03, "Radiation Work Permit,” makes @
similar statement in Paragraph §.4.h, "Unless the workers have
received Advance. "atdiation worker irnining. Dedicated Radiation
Sefety Yechnician coverage shal) be specified on the RwP for the
following: . . ." fYollowed by @ similar, but longer 1ist ¢ tasks,
including packaging radwaste.

Although both o the above documents imply that ARWT qualifies @
radiation worker for a variety of tasks, Nuclear Training (N1)
perscane) insicced that the ARWT program, both originally and in

1s current version was intended solely to allow Auxiliary Operators
(ADs) to make self-monitored entries into high radiation Areas.
personne! also stated that the ARWT program had been superseded by
the High Radiation Area Access (MRAR) program (part of NT Bre W d),
and that any procedural referen-es to the ARWT program sho RE
considered out-of-date.

The inspectors noted references to ihe superseded ARy . pirogram in
current revisions of soveral other lice «ee policies and procedures,
including the course matrix for NT Program 4.3, "Auxiliary Operator
Training Program " and WP 2.5, "Entry control for High Radiation
Areas Over 1 R/hr." The inspectors did not fdentify any licensee
procegures, other than NT Program 1, that mentioned the HRAA

rourse.

Comparison of the ARWT course material with the HRAA course material

showed that the latter program was considerably reduced in scope, |
and did not include the ARwT section on “advanced contamination

control" or "advanced radioactive material control.” The Hrih

course was consiste”’ with the current licensee controls stated

in Palisades Plant #olicy 88-002, "1 Door Verification"| howe.er,

RSD Policy 85.021, which governs the qualification of operations

13
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RED personne) responsible for the 0J1 program acknowledged the need
for a revision and update of the WP 0J1 process, procedures, and
qualification cards. RSD training personne) stated that this need
had already been identified in 8 review of 0JT conducted by an
instructional technologist from the \icensee's Midland trainin
center. Efforts to complete @& substantial revisfon of the WP OJT
process are scheduled for completion by February 1991

The inspectors concluded that a revision of the MP QJT program, &s
discussed, was necessary to make the program fully effective. The
inspectors also concluded that spacific attention should he given
towards ensuring that ALARA/RwP practical factors thoroughly
prepare R8Ts for performing as ALARA planners or RWP preparers.

Contractor RST Training

The inspectors' examination of contractor RST training lesson

plans found them to consist, in large pari, of outdeted procedures.
Modules 86-03, "Radiological Incident Reports,” dated May b, 1986,
wis the most recent lesson plan. Module 1, "Radiation Safety
Department Policies/Practices," dated November 1, 1985, did vot
reflect the current RST orgtnizat1onn1 structure or policies.

Module X, "Migh Radiation Area Entry »1R/hr," 8ls0 dated November 1,
1985, took no advantage of the licensee's experience or 1essons
Yearned in this area, nor could it be used to teach incoming
contractor R&Ts current licensee practices.

A consultant had been hired by the \icensee to develop training for
contractor R$Ts for the upcoming SGRP putage, The consultant stated
that extensive revisions to the contractor RST training program were
in progress, including complete rewriting of the lesson plans, use
of a screening pre-exam to verify basic HP knowledge of incoming
RSTs, and job-specific training for the SGRP work. The consultant
noted, however, that contractor RST training for the April-May 1990
outage had been somewhat inadequate, due to the need for extensive
lesson plan and examination updates. In agdition, this training had
been conducted in the South Haven training facility, which at that
time had no chalk boards, no copying machine, overhead projectors
without available overheads, and uncomfortable accommodations.

The inspectors' subsequent tour of the facility, described in
Section 4.8., above, showed that these unfavorable training
conditions had been corrected.

The inspectors concluded that contractor RST treining has suffered
from & 1ack of attention and that post failures to maintain lesson
plans current and ensure consistency between contractor RS5T1s and
licensee RSTs held the potential for impacting ALARA efforts with
inadequate or inconsistent RST job coverage.
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The second apparent improvement to 1990 gual-setting was prompled
by the ALARA Committee, and involved the establishment of dual goals
as & measurement of dose reduction success. The 1990 goals listed
in the ALARA Coordinator's internal memorandum were considered
“fully effective’ levels of performance; a more stringent set of
goals, generally set several percent lower, was passed on to
superintendents as & standard of "exceptional” dose reduction
success, to provide additional incentive.

In an effort to make the 1990 goals challenging, the estimate

of dose accumylation during plant operation used an average
accumulation rate from the three best months of 1989, of

185 mrem/day. Specific projects and major recurrent outage task
goals were also set by matching the best doses for those jobs from
previous years,

The inspectors concluded that dose estimation techniques used in the
setting of annual collective exposure goals were adequate in meeting
ALARA objectives. Involvement of cepartment superintendents in
goal-setting was viewed as a marked improvement and the use of
"exceptional" dose target levels was viewed as an innovetive method
of providing ALARA incentives.

Lffectiveness in Tracking and Meeting Goals

The licensee uses several methods for tracking actual dose received
in relation to projected dose goals. Frequently updated trend
graphs are used to plot actus) exposure received against the curve
of projected dose accumulaticn; these graphs are maintained for
plant-wide exposure, for individual groups such as maintenance/
engineering or administrative services, and for specific departments
such as electrical or mechanical maintenance. The graphs are
circulated to department superintendents, and are conspicuously
posted for general viewing at the entrance 1o access control,
Detailed shorter-term graphs are also maintained during outage
periods. In addition, periodic reports are circulated which track
active RWP accumulated dose versus projected dose.

In 1988, the projected goal of 550 person-rem was exceeded by

about 34 per cent. A large portion of the underestimation (about
113 person-rem) was due to unplanned steam generator work, in
addition, the refueling outage in 1968 lasted over 100 days, rather
than the original estimate of 75 days, and several pro{ucts were
added to the year's work scope after goals were established. The
breakdown of projected versus actual dose by department indicated
that only 6 out of 12 departments came within ¢ 25% of their
original annual goal.
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In 1986, the origina) plant goal ¢f 300 personcrem was revised to
400 person-rem when it became Clear early in the year that extensive
stear generator repairs would take place. Actua) exposures; however,
were much less than expected, the overall plant dose for 1989, by
1.0, was 294 personcrem. No department exceeded its gosl, out of

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

The inspectors cencluded that the licensee s mecharisms for tracking
pctud) versus projected doses were adequate. In relation to the
effectiveness of meeting goals, & marked improvement was noted in
198¢ pver previous years; however, the fact that actua) dose was
significantly lower than the annual goa) for most departments
indicated that 1969 goals might have been more challenging

Steam Generator Replacemnen Project (SGRFP

The SGRF group established its own annual dose goal of

699 person-rem, to be tracked separately from the plant annual
collective dose goal of 500 person-rem. This separation was
partially intended to serve as an ALARKA inftiative to the

vendor, with substantia) monetary incentives offered by the licensee
for every person-rem under goal which the vendor 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
breakdon were used in conjunction with job histories from industry
experience n steam generator replacement and related tasks, These
time estimates were merged with the licensee's data on hi?h‘ general,
and Yow dose rates in the work area for each task, and weighting
factors were assigned based on estimates of which specific locations
would be tccupied 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 fina) estimate of
projected ouse 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) dose goal-setting was mosi
evident in the ALARA Committee. A1) plant managers are members of
the ALARA Committee, and the ALL:: 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.
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reflect the current organization of RSD. Specifically, some
positions now exist (ALARA Coordinator an¢ ALARA Operational
Supervisor) for which responsibilities are not clearly delineated.
The procedure also specifies the word “should" instead of "shall" in
many sections which weakens the procedure and conveys an impression
of weas management support for ALARA. For instarce, the procedure
specifivs that the ALARA Coordinator ghould perform & documented
review of any operations, procedures or designs where specific
criteria exist, that a forma) briefing Eh$u1d be conducted before
the job 11 1t meets certain criteria, that review findings %ho§1d be
recordcd and made part of the Job Mistory File, and, that the Jo
History Files gnould be maintained and should include certain
material that may *id in future {obs. robiems identified elsewhere
in this section rcgarding incomplete historical files and poor ALARA
reviews are partially the result of the loosely defined regquirements
in the procedure. The inspectors concluded that the wear procedura)
criteria are not indicative of strong management support which would
be a necessary 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 departmert procedures from an
ALARA standpoint. This contributed to the impression that ALARA it
primarily the responsibility of the RSD RP/ALARA staff rather than
of the entive station. The ALARA staff does, however, review
specis) procedures written to cover certain work activities that
have significant radiclogical concerns.

1n addition to the loosely defined reguirements of the ALARA
procedure, the inspectors noted the procedure does not stress
fundamenta) dose reduction technigues such as ensuring that only
essentia) personne) 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 persona) radiation exposures may not be precluded.
During one rcent example (April 1990) involving repair of WPSI
check valves, the actua) dose for the job was 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 lonoer
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 maintenarce history

files. The availability of that information could ha‘e prevented

or reduced the exposure during the most recent work evolution.

ALARA 1nput into Job Planning

There is no formal policy/mechanism to ensure that ALARA personnal
are involved in the work order/package review process. However, a
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incorporate exposure reduction efforts into the job planning
process. Although the RSD RP/ALARA staff is proactive and
conscientious, their efforts could be much more effective 1f
they were more thorou?h\y involved the planning process and 1 f
planners were generally more aggressive in implementing ALARA
printiples as an integra) part of the job planning process.

The ALARA procedure states that jou history files should be
maintained by the ALARA Coordinator as the primary source for
future planning, and they should include the planning package,
exposure estimates, actua) exposures, post-job reviews,
drawings, photographs and lessons learned. The inspectors found
that although the files are maintained in the ALARA group, many
are incomplete and do not contain the specified information.

ALARA Job Reviews

The RWP and ALARA program protedures specify the methods to be used
to perform ongoing job reviews of radiological work activities,
track doses, and perform pre and post-job reviews. Documentation
reviews and discussions with licensee personne)l indicated that in
the past two yoars almost a)) forma) ALARA pre and post-job reviews
required were performed. Based on the quality of post-job reviews for
certain jobs such as the remova) and replacement of PORVs and
piping, the $/G inspection and repair job, and the HPSI check valve
job, 1t apoez. ¢d that the quality of post-job ALARA reviews was Qood.

Assessment Findings

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

Strengths:
¢ The quality of post-job ALARA reviews appeared gooc

. The RSD RP/ALARA staff is proactive and conscientious in
incorporating ALARA principles into the job planning process.

Improvement ltems:

¢ The ALARA procedure should be revised to provide more stringent
criteria for ALARA review activities.

" ALARA job history files and job planner files should be
upgraded to include additional relevant historical information.

’ Improve person=rem and dose estimations to preclude further
failures to conduct neeced pre and post-job ALARA reviews.
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ded from other job activities), improved
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Schodulﬁng Coordinator, and/or revision of the work order process te
D

require R

The inspectors als
scheduling process

review 0f work packages before approval.

o reviewed the adeguacy of the work planning and
for the SGRP. Although there has been & delay N

establishing an approved radiation protection plan and an interface
gocument between the SGRP radiation protection group and RSD
(Section 3), the planning and scheduling process for the SGRP

appeared adequate.

The inspectors als
and implementation

o reviewed the adequacy af the RWP/ALARA planning
for a safety-related hangr inspection project.

The project was managed by the station's former ALARA Coordinator.

The review indicat
project was good.

they made extensiv
fn their planning.

ed chat RwP/ALARA planning and implementation for
Project members and SGRP personne) stated that
¢ use of the surrogate tour system (see Section 8)

Temporary Shieldin

An additional & ea
1s timeliness of €
installation reque
discussions with 1
engineering analys
specific shielding
to severa)l weeks),
specific jobs, suc
areas, had nct bee
evaluation request
been completed by

cancelled; shieldi
Au?ust 22, 19689, »
shielding evaluati
1989, but had not

related to ALARA planning that reeds improvement
ngineering evaluations for temporary chielding
sts, A review of shielding evaluations and
icensee representatives inc‘coted that although
es were usually promptly performed for iob
requests (the analyses were completed in one day
several analyses not involving shielding for

h as lhio1din? pipes in walkways or general access
n done promptly. For example, shielding

#70 was submitted on May 26, 1989, and had not
the onginooring staff b; November 1989 when it was
ng evaluation request #71 was submitted on

nd was not completed until February 1990, and
on request W72 was also submitted on August 22,
peen completed by the end of the inspection

Assessment Findings

Based on the above
jgentif ied regardi

Strengths:

» Use of the Fi
ALARA initiat

review, the followin assessment findings were
ng the 1icensee's ALA A program.

vesYear Plan for planning long=term, ‘arge-capital
ives.
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¢ Assignment of some RwWP/ALARA personnel 1 various project work
grovps Lo expedite Rwb preparation and ALARA reviews,

Improvement Jtems

' Improve short=term planning for non-outage work (including
planhers ua1usn2 down jobsites prior to writing job plans,
ensuring RwP/ALARA group is aware of jobs before the 72«hour
schedule is distributed, and stopping the routine circumvention
of the RSD ALARA review provision of AMMS ) |

e Improve the timeliness of engineering analyses for none job
specific shielding requests.

. Assign ALARA personne! to maintenance department and improve
comnunications between the RWP/ALARA group and the Operations
Scheduling Coordinator.

©  Develop 8 formalized mechanism to assure early ALARA
involvement in the deve opment of work packages and that work
planners are knowledgeadble of appropriate ALARA job history
file information.

" Aggressively pursue @ management-directed inftiative to correct
the cultura) attitude of some plant personnel (including
members of the planning staff) that RP/ALARA activities and
concerns are solely the respensibility of RSD.

©  Develop 8 formalized mechanism to establish the responsibility
for maintenance RwP initiations.

9. ALARA Initiative/Operational Practices

The inspectors reviewed records, data and discussed with licensee
personnel the following dose reduction initiatives/operational practices,

ndustry=-ldentifi se Reduction Techn

With the exception of source term reduction programs, licensee
personne) indicated that Regulatory Guides and NUREG documents were
not routinely reviewed to identify dose reduction techniques,
However, Generic Letters and Licensee fvent Reports that involved
radiation protection and ALARA issues were routed to the essigned
ALARA group for review for app\ictbi\ﬁt{ and impact. The Nuclear
Network system has been queried by the licensee to obtain
information regarding hot spot reduction programs and entries into
the containment during power operations.
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(2)

six micron absolute filters were effectively about the same
size, the one micron nomina) filters were initially replaced
with six micron absolute filters, Reportedly, the licensee
plans to replace the six micron absolute filters with one
micron absolute filters. Based upon filter changeout
performance, the licensee expects to further reduce filter
porosity,

The licensee has adopted a program to fgentify, track and reduce
the number of hot spots in the plant. Mot $pots are given @
unigue humber and are tracked on & database. Each month, the
assigned ALARA group prepares @ report that prioritizes the hot
spots for removal. This report is submitted to operations,
radiation protection, maintenance, and construction groups for
flushing, shielding and cutout/replacement, as appropriste.
This report 1s also submitted to the Plant Manager. This
program has resulted in significant dose savings. Although
little attention/support appeared to be given to hot spot
reduction during the recent maintenance outages, this program
offers significant opportunities to further reduce exposure

and to implement improved technology.

Decontamination Technigues

Hydrolazing has been used extensively to perform reactor cavity
decontamination, cleaning of tanks and flushing of drain lines.
Steam cleaning has been used for ares decontamination and tank
cleaning.

Strippable coatings have been used for area decontamination,
incluging high dose rate areas and unpainted concrete.

Material compatibility studies have been completed for use of
strippable coatings 1n the reactor cavity. The licensee indicated
that these studies have concluded that reactor cavity decontamination
by strippable coatings is acceptable. However, because of the
extended application time, the licensee indicated that strippable
coatings would not be used during the SGRP/Refueling Outage.

The licensee utilizes an electrosonic sink and manual scrubbing
for tool and equipment decontamination. The freon unit used
for too) decontamination is being decommissioned to obviate
dealing with mixed waste issues. Dther methods of
decontamination are available and are utilized by other
licensees,

Upon removal of the steam generators durin? the SGRP outage,
the licensee plans to use grit blasting followed by glass bead
blasting to decontaminate the pipe ends. This is to be
performed in a closed environment, utilizing a modified glove
bag technigue
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(7

Cteam Lenerator Maintenance

Licensee rvepresentatives {ndicated that the block and tackle
method of removing steam generator manways was 2ti1) being
used. The inspectors were informed that this was due Lo the
small amourt of clearance between the steam generator (5/0)
manways ang the $/G platforms. During the SGRP planned for the
fall of 1990, the licensee intends to lower the $/G platforns
by 18 inches to facilitate the use of hydraulic 11ft rigs for
$/G manway removal and reinstallation. 1f the licensee had
completed this modification earlier, significant dose savings
could have been realized.

The 1icensee 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 1967,
The use of this technology fac)iitates §/G work during
refuc\in? operations and provides some shielding from radiation
sources in ccld and hot leg piping. This technology has been
available since 1980, Significant outage time savings and dose
sav:ngs could have been realized if implementation had occurred
earlier.

The licensee indic.ted that §/G manway shields were acquired in
1987. These shields are constructed of an inch to an inch and a
half of ‘ead and are bolted directly onto the 5/G manway. fach
of these shields are designed with ventilation connections and
can be locked to prevent unauthorized personnel access. New
/6 manway shields will be used on the replacement 5/Gs.

The licensee indicated that dedicated health physics coverage
for steam generator maintenance began during the 1987
maintenance cutage. Maintainin? 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 to the Indian
Point #3 nuclear plant to gather information and lessons
learned from the completing 1-4ian Point #3 SGRP. 1In addition,
a memo dated April 27, 1990, was issued to various Falisades
SGRP project managers This memo included an attached SGRFP
Lessons Learned 11st that catalogued and assigned action items
to responsible organi.ytions and individuals, These lessons
learned were identified from five previous SGRPs: D.C. Cook,
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Ingian Point w3, Surry, Point Beach and M. B. Robinson. 1Y
Tessons learned are factored inteo SORP planning and are
properly implemented, gigniticant outage time and dose savings
cou'd be achieved

The licensee prepared 8 sixteen page pid specitication for the
radiation protection and ALARA portions of the SGRF.  This
specification required Lhe contractor to include time for
decontanination and ALARA activities in proposed schedules and
bigs. 1n eddition, the licensee dnd the SGRP coniractor have
sgreed to an incentive program This program provides bonuses
for achieving dose reduction targets and financia) penalties
for failure to meet dose reduction targets.

The new 5/Gs that will be installed guring the upcoming SGRP
include 8 number of design changes that should improve both
operational performance and reduce radiation exposure. In
adaition, the licensee plans to pretreat the surface of the

§/G channe) heads. The pretreatment process will consist of
mechanically cleaning ang smoothing the surface. Brushing will
be ut'iized to remove scale and debris. This will be followed
by flapping and buffing to enhance surface smoothness,

Finally, the §/6 channel heads will be electropolished. The
channe! heads will then be rinsed with demineralized water to
remove a)) residues. The licensee expects surface smoothness
to be featureless at @ 100X scanning electron microscope. This
process 15 expected 10 minimize the corrosion layer in the §/G
channe! heads; and, therefore, reduce the deposition of
activated corrosion products. This is expected to produce
significant dose savings over the 1ife of the plant.

In sddition to installing improved §/Gs, the licensee will be
performing & major overhau! of secondary system Lomponents.
These modifications include: removal and replacement of
condenser internals with stainless stee) components; feeawater
heater and ¢rain cooler replacement; condenser boot
replacement, and increases in the blowdown and recirculation

system pipe sizes and in capacity of the blowdown heat exchanger.

The construction of @ centralized containment access facility

is underway. This facility 1s designed to facilitate the

access of approximately two thousand entries per day. This
facility will include offices for radiation protection
personnel, change areas, contamination monitoring, respirator
and dosimetry issue, and protective clothing and decontamination
material storage.

surrogate Tour System

The licensee has acquired a computer based vi, o laser disk
(surrogate tour) system This system contains thousands of















Pes =Outage ALARA Reports

The inspectors reviewed the 1988 Refueling Outage Report.

Section 11.A incluaes an anulysis of AL*RA activities in support

of the outage. There were eight recommendations put forward,
although most were admiristrative in nature. There was no separate
review of ALARA pertormance.

A corrective action plan was drafted to followup on findings in
the outage report. The plan was not implemented and the status

of corrective action was indeterminate. Licensee perscnnel were
uncertain as to when the plan would be reinstazted. The inspectors
concluded that the use of this post-outage review was ineffective,
After the inspector concerns were brought to the licensee's
attention, the SGRP RP/ALARA personnel extracted those
recommendations wti h were desirable to incorporate into the SGRP
ALARA program. Because of the relatively short time before SGRP
outage activities begin, the 1338 refueling outage corrective
actions may have limited SGRP effectiveness.

ldentification of Chronic Plant Problems

The ALARA Coordinator analyzed the personnel expc ‘s that occurred
between 1983 and 1988 and identified four chronic problem areas as
follows:

(1) Steam Generator inspections and repairs

(2) Reactor Refuelinyg operations

(3) Health Physics technician exposure

(4) Valve repairs in the safety injection systems

The .LARA sta'f focused its efforts in these areas with mixed results,
A high degree of success was achieved in reducing reactor refueling
exposures, s.ch that, it will be removed from consideration 2s a
chronic preiiem.  However, the three other areas remain problematic.
Efforts to implenent effective corrective actions are continuing by
treating these areas as separate projects to enlist the support of
the planning anc work groups to identify exposure saving techniques.
Station management has targeted completion of these efforts by 1981

Summary and Conclusions

The licensee has not undertaken a complete audit or assessment of
the ALARA program alone to identify the causes for the consistent
noor performance. Auditing efforts thus far are conducted very well
Ly highly qua),fied licensee personnel but have been directed at the
btroad area of Re programs.

Assessment Findings

Based on the above review, the following assessment findings were
identified regarding the licensee's ALARA program
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ATTACHMENT 1

Collective Dose Analysis
for
palisades Nuclear Generating Station

Collective Dose Per Reactor (Person Rem/vear)

Palisades

Average PwR
(NUREG=0713)

% Difference

Rank (Highest)

wee L

636 417

390 n
+63% +12% +
gth out 13th out )
of 59 of 64 0

*Data Unavailable

Annual Individual Dose (mrem/year)

pPalisades

Average PwR
(NUREG=0713)

% Difference

1986 1987
442 372
370 179

+20% - %

*Data Unavailable

Daily Collective Dose per Reactor (mrem/day)

Non-Outage
Dose Kate
palisades (1986-1989) 330
Average PWR >15 years old 149
(Hinson 90)
% Difference +121%

1986 1988
730 294
336 e

117% 4

th out v

f 68

1988 1989
500 286
360 "

+39% 2

Qutage

Dose Rate

2520

4140

-39%

Attachment 1
age 1 ©
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Docket No. 50373
Docket Ko, 50-374

Commonwealth Edison Company

TIN: Mr, Cordell Reed
Senior Vice President

Post Office Box 767

Chicago, IL 60690

Gertlemen:

This refers to the special team assessment conducted by Mr. William Snell and
others of this office, NRC Headquarters, NRC Region 1, and Brookhaven National
Laboratory on April 2227, 1990, of activities at LaSalle County Nuclear
Station, Units 1 and 2, authorized by Operating Licenses No. NPF-1]1 and

No. NPF-18 and to the discussion of our findings with Messrs., D. Galle and

G, Diederich and others of your staff at the conclusion of the inspection,

The assessment was conducted to evaluate the effectiveness of licensee actions

to keep radiation doses at the LaSalle Station as low as reasonably achievable

(ALARA), The team used selective examinations of rrocedures and representative
records, interviews with personnel, and observatioss of activities in progress

to perform the evaluation,

While Commonwealth Edison's ALARA program <3 it relates to the LaSalle station
appears to be generally adequate, the inspection identified a number of areas
for your consideration to improve the effectiveness of the program. Inasmuch
as the radiation source term at the LaSalle Station appears to be lower than
that found in comparable facilities, we conclude that the work scope and
practices are likely the primary cause for the high exposures which have

been experienced. A number of noteble sirengths and improvement items are
described in Enclosure 1 and are discussed in detail in the enclosed report,
Within the scope of the assessment, no violations or deviations were identified.

After you have completed your evaluation of this report, we would 1ike to meet
with you to discuss your evaluations of our findings.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and its enclosures will be placed in the NRC Public Document Room.
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Commonwealth Edison Company

; JW 6 10

We will gladly discuss any auestions you have concerning this assessment.

Enclosures:

1. Executive Summa:y

2. NRC Inspection Reports
No. 50-373/80008(DRSS);
No. 50-374/80009(DRSS)

cc w/enclosures:

D. Galle, Vice President = BwR
Operations

T. Kovach, huclear
Licensing Manager

G. J. Diederich, Station
Manager

DCOD/DCE (RIDS)

Licensing Fee Management Branch

Resident Inspector, RIII

Richard Mubbard

J. W. McCaffrey, Chief, Public
Utilities Division

Patricia O'Brien, Governor's
Office of Consumer Services

R. Pulsifer, NRR LPN

bce w/enclosures:

R. R. Bellany, NRC, RI
D. M. Collins, NRC, RII
B. Murray, NRC, RIV

G. P. Yuhas, NRC, RV

C. S. Hinson, NRF, PRPB
R. L. Nimitz, NRC, Rl

B

J

. Dionne, BNL
. Baum, BNL
p) yu
RI1I RIII i{ll ) RI1I ﬁé}é» RI11I R11l
Vol Ok o el :
Paﬂl/gd t)m Ja?&ska Schumacher ‘$’nen LAinds er Norﬂm
£ ’O" . o 0 ¢/ 6/
T ;o /

Sincerely,

TRLp A o
Charles E. Norelius, Director
Division of Radiation Safety
and Safeguards
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U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report Nos. 50+373/90008(DRSS); 50-374/90008(DRSE)
Docket Nos, $0-373; 50-374 Licenses No, NPF«11; NPF.18
Licensee: Commonwealth Edison Company

Post Office Box 707

Chicago, IL €069C
Facility Name: LaSalle County Station, Units 1 and 2
Inspection At: LaSalle County Station, Merseilles, 1111nois
Inspection Conducted: April 22-27, 1990

4
Inspectors: %W é-G-50
F. K. Paul Date

Eéliziﬁéﬁaééyo b;fz/2£/GQ?

giL ol oo

T 6. Jnuska Date

Accompanied
By: C. S. Hinson, NRC, NRR
R, L. Nimitz, NRC, RI
B. Dionne, NRC Contractor, BNL
J. Baum, NRC Contractor, BNL

Approved By: M {‘QQ-' %,gl, 6/0/}0
am Sneil, Chie Date

Radiological Controls and
Emergency Preparedness Section

Inspection Summary

Inspection from April 22-27, 1990 (Reports No. 50-373/90008(DRSS);

No. BU-374/30005 (DRSS)

Kreas Inspected: sSpecial, announce. ssessment of the ALARA program (1P 83728),
esulits: e licensee has implemented an adequate ALARA program, that with
further development has all the elements necessary to becom2 a 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
achieved included training, dose reduction for major job tasks, HP staffing

for ALARA activities, and ALARA procedures. No violations or deviations were
identified.
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This inspection was prompted in large part by the high annual collective
dose experienced in 1988 at the LeSalle County Nuclear Generating
Station. An analysis of the licensee's radiological dose data was
performed in an attempt to identify causes for the high collective doses,
2¢ well as to evaluate the effectiveness of the licensee's efforts to
reduce dose at LaSalle (Attachments 1-4). The inspection also included

2 systematic review of tne major elements of the licensee's ALARA
program and an evaluation of the effectiveness of its implementaticn,
Recommendations to strengthen the program are ¢ocumented in this report,

The collective dose per reactor from 1986 to 1888 for LaSelle was
compered with that for the average U.S. Boiling Water Reactor (BwR)
(Attachment 1), 1In 1986 LaSelle was 27% below *he average collective
dose for BwPs, This increased in 1987 and 1988 to +36% and +134%,
respectively., The ¢collective dose per reactor for LaSalle dropped

from 1236 in 1888 to 680 person-rem in 1989, and is expected to be
between 40 to €0% greater than the average U.S. BWK in 1989, LaSalle's
collective dose ranked 11th highest out of 30 U.S. BWRs in 1986, Sth out
of 33 U.S, BwRs in 1987, 2nd out of 34 U.S., BWRs in 1988, and 1s expected
to rank in the upper uartile of the greup in 1989,

A review of the a.erage individua) dose was performed for the period
1886 to 1882 (Attachment 1), LaSalle's average individual dose was
twice the average annual dose for Bwk radiation workers in 1987 and
1988, The average individual dose decreased in 1989 at LaSalle to $60
mrem/yr, but 1s stil] expected to be about 40-50% higher than the BiR
average,

A review of the daily collective dose per reactor was performed to
determine 1f the average daily doses being expended during non-outage
and outage periods were higher than that being experienced at other
BwRs (Attachment 1). LaSalle's daily collective dose per reactor was
70% higher than other BWRs during non-outage periods and 25% higher
during outage periods,

In an attempt to determine if the increased exposures were due to higher
than average plant dose rates, a comparison of shutdown radiation levels
was performed. Attachment 2 presents a 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
1imited review of this information indicated that LasSalle's dose rates
are generally low compared to those presented in NRC, EPRI and Stone &
Webster reports,

To further identify the potertial causes for the elevated col.active
doses, a review of the repetitive hi~h-dose jobs from both outage and
non-outage periods was conducted. Th: collective doses for Lasalle
repetitive high-dose jobs from L2RO1 (.*Salle Unit 2, - 2fuel outage
Number 1), L1R02, L2R0Z2, and LIRO3 were compared against those reported
in NUREG/Ck-4254 (Attachment 3)., A11 repetitive high-dose jobs from
refueling outages appeared to be within the range of collective doses
published in NUREG/CR-4254.



The collective doses for LaSalle's repetitive high-dose jobs which were
conducted during routine operations and non-refuel outages were also
compared against those reported in the above NUREG (Attachment 3),
Primary valve maintenance and repair; plant decontamination;
operations-surveiilances, routines and valve lineups; and radwaste
systems repair, operation and maintenance, were in general greater than
the ~nllective dose range reported in the NUREG/CR-4254,

A review of the non-repetitive outage high-dose jobs was perfcrmed to
determine the effect the large amount of modification work anj it's
pssociated dose had in the high exposures incurred in 1987 ane l15cu
(Attachment 4), During 1987, 572 person-rem was expended on the major
modifications and repairs performed during LZRO1. This represents

about 40% of the tote) station collective dose. During 1988, 1146
person-rem was expended on the major medification and repairs performed
during L1R02 and part of LZRUZ., This represents about 45% of the 1988
tota) station collective dose. During 1989, 467 person-rem was expended
on the major modifications performed durin? part of L2R0OZ and L1RO3.
This represents about 35% of the 1985 total station collective dose.
Therefore, it appears that the dose associated with major modifications
and repairs has accourted for a large portion of the total dose at
LaSalle between 1987 and 1989, Discussions with licensee representatives
indicated they had not conducted the “big picture" type of reviews
conducted above as a means of identifying the major causes of high doses
at Lasalle.

Based on the above review, this porticn of the licensee's program is
adequate. However, the following item is recommended to strengthen the
ALARA program,

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

ALARA Program/Organization

a. ALARA Program

LaSalle's ALARA policy statement is documented in CECo's Production
Instruction No. 1-3-N-2 and described in the company ALARA Manual.
The primary objective of the ALARA concept is to reduce personnel
radiation exposure to the lowest levels achievable commensurate with
sound economic and operating practice. CECo's ALARA Manual contains
2 detailed description of the companies' ALARA program and defines
the resources/requirements necessary to meet the ALARA objectives.
One of these requirements is strong marigement support for the
persons responsible for carrying out the day-to-day activities of









1t appears t-at the ALARA Analyst could also benefit from
additiona) assistance. One of the responsibilities of the ALARA
Analyst 1§ the maintenance of detailed job history files

containing pre<job interviews, job descriptions and working
conditions, KWPs, and post-job meeting notes with lessons learned.
The job history files are used for future job planning and dose ica1
estimates., It appears, based on an interview with one of the ALAKA
Coordinators, that the demands of the job prevent him from
gdequately compiling Tists of lessons learned to be included in each
jub history package. Lessons learned are a very important part of
the ALARA program, which can contribute to lower doses being
realized during performance of future jobs.

d. Qualifications

The inspectors reviewed the qualifications of several of the health
physics personnel. The Radiation Protection Director has been
employed in the rediation protection field with the company for the
pest 14 years and appears to be very well qualified for the
position, The Health Physics Services Supervisor has held various
health physics positions at LaSalle since plant startup and meets
the Regulatory Guide 1.8 ouidelines for the plant Radiation
Protection Manager. Thirty-one of the thirty-four RPTs meet the
2-year ANSI 18.1 experience criteria for qualified RPTs. Two ALARA
Coordinators interviewed appeared to be well qualified for the jobs
they held.

e. ALARA Suggestion/lncentive Program

A good ALARA suggestion/incentive program can be an important part

of & plant's ALARA program. A good ALARA suggestion program can
result in the receipt of useful dose reduction ideas that can be

used to lower the station's total collective dose, The addition of
incentives for good suggestions usually results in a greater number
of suggestions being received. LaSalle currently does not have an
ALARA suggestion/incentive program, The inception of such a program
at LaSalle could increase overall employee awareness of ALARA and
could result in the receipt of some useful dose reduction suggestions.

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

’ Implement an ALARA suggestion/incentive program,

Corporate Involvement

As & result of higher than predicted collective doses at LaSalle County
and Zion Stations in early 1988, a multi-disciplinary group was
commiscioned by the Corporate ALARA Committee (CAC) to perform special



reviews at each site. A four-member team performed the review at
LaSalle on May 9-13, 19BE, and a written report with several suggested
fmprovements was completed.

The CAC directs corporate ALARA activities, meets quarterly, and
eveluates corporate performance in maintaining radiation doses ALARA,
Vice President's Instruction No. 1-0-27 was completed on December 1, 1989,
It established and authorized the CAC which had already been functioning
through guidance given in the ALARA Manual since about 1983. The V.P,
Instruction outlines responsibilities, rules of operation, freguency of
meetings, and minimum topics of discussion. A review of minutes of CAC
meetings, and year-end reports reveals appropriate topics are being
addressed and that the committee is providing useful guidance. A health
physicist from the Corporate staff is currently visiting several non-CECo
utilities to search out potential dose reduction actions., There is need
for continuing identification 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
($/personsrem)., CECc studies on cobalt reduction, Zn injection and
decontamination of primary systems are examples, but the 1ist should be
expanded and periodically updated as conditions change and new
possibilities arise. This is an area where corporate help could be
important since many items such as cobalt in valves have multi-plant
applicability.

Prior to this assessment, the licensee was reguested to respond to a
B1-item questionnaire related to ALARA activities at the LaSalle Station
and corporate. Based on answers to the questionnaire, and subsequent
discussion: and materials reviewed, it 1s apparent that important dose
control and dose reduction actions, and equipment upgrades were
implemented, The licensee has implemented studies concerning improved
operation and cleaning of resin beds, possible reduction of Co-60
release by extending depressurization time during shutdown, use of
hydrogen water chemistry, material transport, and valve packing,

Overall, the corporate support is broad and generally effective as
evidenced by support in the areas of management training (e.g., holding
"ALARA-Radiation Protection Awareness Day" seminars), encouragement ot
communication between plants, development of cost-benefit criterie
($/person-rem), computer assistance in task analysis, development of
job (RWP) specific computer-assisted dose tracking, assistance in
developing and tracking five-year strategic goals and plans, and the
inclusion of a performance goal, based on a 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
adequate.
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prectical factors by instructing the workers to follow the
requirements of & mock licensee work package, including RaP,
dosimetry, and dose card requirements, The attendees are required
to pass a practical factors short answer/essay examination before
being granted site access. After being granted site access, the
contract workers are given an orientation plant tour, Also,
contract workers who have had 1ittle or no prior nuclear experience
are given practical protective clothing training which 1s an
extension of the PC training given during licensee GET. The
ingspectors reviewed tne lesson plans and discussed the details and
objectives of these training courses with the contractor ALARA
Coordinator; no problems were noted. The contractor's RWP/ALARA/PC
training beyond the fundamental GET 1s an example of good
performance at the LaSalle Station and is an interim program
enhancement, pending development and implementation of a licensee
advanced radiation worker training course for both licensee and
contractor employees.

The inspectors interviewed selected members of the WP Operational
Support/ALARA/RWP staff, reviewed their qualifications, and assessed
their professional development program, The seven staff members all
had the appropriate radiation protection background and appeared to
have been assigned tasks which were appropriate to statinn ALARA
programmatic goals. However, the ALARA personnel occupy management
positions and therefore do not participe.e in RPT qualification/0J7
training, or any other formal training program pertinent to their
ALARA assignments. This lack of a formalized training program to
ensure ALARA personne! are generally knowledgoable regarding ALARA
programs and are kept apprised of current ALARA developments,
appears contrary to the licensee's stated policy of aggressively
pursuing ALARA program improvement initiatives. Also, all staff
members have similar professiona) backgrounds (RP) and thus may
collectively lack sufficient breadth to optimize the ALARA process
when cuordinating activities with other departments, It appears
desirable to acd ALARA staff members with significent background

in other disciplines (such as maintenance and operations) and to
assure that staff members with primarily RP backgrounds have an
adequate professional development program which would allow the
members to become sensitive to the needs of worker task assignments
and associated radiological hazards. The inspecters also discussed
the benefits of participation in various industry ALARA seminars and
workshops, exchange programs with other utilities dur1n$ special
outage activities, participation in licensee system training
courses, and temporary assignments for special plant maintenance
related activities. Although the ‘icensee has occasionally been
involved in some of these activities, this effort to date appears to
have been minimal.
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these reports often do not directly state that some task-related
problems may be due to ineffective training, the present system of
incorporating lessons-learned into the training program does not
appear effective,

Licensee representatives were interviewed to solicit opinions on
possible means of rectifying this apparent defic .ency. Among the
suggestions were assigning training department members to attend and
participate in post-job reviews anc soliciting better outage work
feedback on the ALARA training program from the operations,
maintenance, and radiation protection departments,

‘ockup Training

The inspectors reviewed mockup training and facilities for control
rod drive (CRD) removal, rebuild, and installation; recirculation
pump seal replacement; and valve repair, Also reviewed were the
lesson plans and the instructor qualifications. In addition, the
inspectors discussed with appropriate licensee personnel the scope
of the training courses, how well the mockup training reflected the
as-found field conditions, and the level of involvement of RP/ALARA
personnel in the development of and participation in mockup
training., The training department group leaders and mockup training
instructors appeared well qualified, dedicated to high training
standards, and worked well with departmental (operations,
maintenance, ard services) training coordinators. However, the
reviews and discussfon indicated that, generally, licensee mockup
training has concentrated on teaching attendees about the equipment
components anc tesk details without adequately simulating expected
field conditions such as the wearing of PC and respirators, space
restrictions, anticipated RP hold points, and the details of the
work evolution to assure minima)l dose urncer anticipated work
conditions. Individuals interviewed also indicated that there had
been oc.asions, in their opinions, of insufficient RP/ALARA
involvement in the development of and participation in mockup
training courses. According to several members of the licensee's
management staff, the problems associated with unrealistic mockup
training during the current outage were demonsirated by workers
being unprepared for certain field conditions, which increased the
time necessary to complete the scheduled tasks and appeared to
unceccssarily increase worker radiation exposure.

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

Develop formalized training programs for advanced radiation worker
training and ALARA staff qualification/0JT and prrfessional
development.

Complete implementation of the formalized ALARA training course
regarding design engineering.

14



Improve the system for modification of the ALARA training program in
response to lessons learned.

Improve the quality of the mockup training to ensure it adequately
reflects field conditions,

Management Goals

To assist each station in measuring its performénce and tu identify
rediation work that requires additional exposure reduction and planning
and ALARA action, CECo has implemented a radiation exposure goals program
which 1s described in iis ALARA Manual, Each year each station
department is reguested to develop annu2)l estimates for collective
radietior . xposures, percent of general access area contaminated, and
persor-_:1 contamination events (PCEs).

The inspector reviewed the licensee's process for ca1cu1at1n$ annua)l
collective radiation exposure goals for the LaeSalle plant. The process
begins three to six months before the end of the year by establishing
dose estimates for each station department for the following year based
on predicted work load, with the knowledge of historical dose and
manpower information included when available. These initial estimates
are reviewed and refined by the joint effort of the ALARA Coordinator and
each department. Eventually these estimates become goals agreed to by
the department and the Station ALARA Committee (SAC). The sum of the
individua) departmental goals becomes the stations ALARA goal. This goal
is reviewed by the SAC to ensure that it is both challenging and
realistic; if deemed too high, SAC can lower this goal as it did in 1950
when the goal was changed from 950 to 875 person-rem,

Although the licensee's goal setting practices are not covered by formal
procedures, the system appears to work well. Throughout the goal setting
proccss, the ALARA Coordinator works with the SAC to refine and reduce
the dose estimates through the applicat’on of ALARA techniques such as
shielding, work preplanning, and the use of fewer workers.

The approved station dose goals are forwarded to the Ccrporate ALARA
Committee (CAC) for review and comparison with the industry average and
the better performing plants in the country. Sometimes, suggestions from
this review are forwarded to the Station Manager for consideration in
changing the station's goal.

Final dose goals are established by the end of the year for the following
year. The annual dose goals for each department are broken down into
monthly goals and are aiso broken down by major jobs (jobs estimated to
exceed 20 person-rem). lhe Radiation Protection Department monitors
plant performance daily relative to these goals and sends comparisons
between actual dose and ‘he dose goals each month to the Station Manager
and the department heads. This monthly tabulation includes explanations
for any department dose overruns., During the year, station goals may be
changed if required. For example, if it becomes necessary to perform an



unplanned high dose job that will cause the plant dose goal to be
exceeded, the ALARA Analyst will meet with the re.pective job department
heed beforehand and decide whether it warrants revision of the plant dose
goal,

The station annual goals for 1987 and 1988 were revised upward during the
yeer, but were still exceeded by the end of the year (Attachment 6),.
However, in 19&5 the licensee did not exceed its original dose goal of
1400 person-rem, The 1990 dose goa) is 875 person-rem and as of

April 15, 1890, the licensee had accrued 421 person-rem compared with the
projected dose goal of 340 person-rem for this date. Mowever, the annua)
gosl still appears reasonable because a significant fraction of the high
dose outage work was completed ahead of schedule.

The dose estimates used by the licensee appear to be sound and fairly
accurate, Each year the dose goals appear to more accurately reflect the
actual doses. This is probably due to availability of more historica
job person-rem and man-hour data as the plant ages. The continued fine
tuning of the plant dose goals coupled with an increased worker awareness
of the importance of not exceeding these dose goals should result in
bette; dose projections and in an overall reduction in station doses at
LaSalle.

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

ALARA/RWP Procedure Implementation

a. ALARA/RWP Procedures

The licensee uses & radiation work permit to delineate the
radiological control requirements to be implemented for radiclogical
work activities. P-acedure LAP-100-22, Revision 6, Radiation Work
Permit, provices an explanation and flow path for use of the
radiation work permit (RWP) program. The procedure provides
criteria for issuing an RWP, approving an RwWP, and implementing the
RwP,

There are two types of RWPs, The Type 1 RWP is required for al)
routine access or work in radiologically controlled areas where
personnel are not expected to exceed a whole body dose equivalent of
50 mrem/day. The Type 1 is valid for one year and is reviewed

weekly by a radiation protection supervisor and the job supervisor.
If 2 ¥ype 1 RWP is deactivated, it will be reviewed by a radiation
protection supervisor prior to reactivation.

A Type 2 RWP is required for all access or work in radiologically

controlled areas where personnel are expected to exceed a whole body
dose equivalent of 50 mrem/day. In addition, a Type 2 RWP may be

16
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Rediation Protection/ALARA wWork Request Troveler does not provide
for review of tasks on a sub-tusk basis. The work principally is
reviewed from an aggregate exposure standpoint fur the completed
task, The licensee 15 currently developing a radiation work permit
request which includes evaluation of sub-tasks from an ALARA
perspective. This will provide for closer scrutiny of individual
subtasks of a2 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 i1s not required
to be raviewed or cormented on by the operations radiation
protection group who i1ssues the RWP, The ALARA review 2ssigns or
recommends certain ALARA acticons based on total expcsure.

The licersee ha+r established administrative procedures that describe
the preparat .n, revision, and review of station procedures. These
c.ocedures are in the LAP-EZ0 series and include LAPs-820-6, 820-7,
820-9, and £20-10. The licensee's procedures do not reguire or
provide for review of other department procedures from an ALARA
standpeint (e.g., maintenance). The ALARA group, however does
review special procedures for certain work activities (e.g., reactor
reassemoly) that have significant radiclogical concerns, This is
done during initial work planning.

In general, the RWP/ALARA procedures in conjunction with internal
memorar”  have provided an adequate framework for ensuring ALARA is
factored into work activities, However, there are a rumber of areas
in which the proced.res can be upgraded to enhance the implementation
of the ALARA program.

ALARA Input to Job Planning

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

The ALARA analyst attends the station modification meetin?s where
all 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 15 not required,
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. The wnt ALARA check)ist (Attachment F to Procedu

No, LAP«J0D22) provides the initia) criteria use, .0 evaluate

work activities frow an “LAKA perspective. This checklist is

completed by tha rad oloc‘cal control technician preparing the

RWF., The cheykYd2y:

N focused on fob specific ALARA requirements and di1d not
ensure that repetitive jobs that would be performed over
the 1ife of the facility would be reviewed for potential
dose savings,

) did not contein a1l appropriste items to be considered for
each level of exposure for dose reduction, including:
movement of the work to lower dose rate aresas; use of
video cLoeras for monitoring we=" activities remotely,
particularly for repetitive te* .., the need for mockeup
training; the need for specia) .+ ~dures; or the vse of
other alternatives to meet the +» <, of the origina)
tesh, The checklist considered a number of these items,
but only for higher exposure valiel.

. The RWP AL-RA checklist prevides criteria to be used to
evaluate the need to refer the work activities to the ALARA
coortinator for review, Severa)l of the criteria are subjective
and do ot provide sufficient cuidance for properly assessing
or ensuring that particular criterion are met., For example,
one criterion addresses whether the job has “serious potential
problems associated with 1t." It 1s unclear wha* 2 serious
potential problem 1s. Another criterion asks 1f the exposure
expenditure will be 1 person-rem, It 1s unclear whether this
is Job specific or over the 1ife of the facility. In addition,
one criterion 1s whether the eir inside & respirator will be
25% of an MPC, It 1s unclear as to how this will be determined.

ALARA Job Reviews

The RWP and ALARA program procedures do not provide the methods or
crioeria to be used to perform ongoing job reviews of radiologicel
woek activities, The licensee is using an informal method to track
ongoing work using the RWP system, The licensee looks at aggregate
person-hours to complete & job and calculates an estimated aggregate
exposure to compiete the task. The licensee compares percent job
complered egainst accrued evpoture te ditérinine 17 problems are
being encountered,

The inspector met with ALARA representatives to determine the extent
of ALARA reviews performed by the ALARA personnel for ongoing

outage work. The Ticensee establishid an outage goal of 481.5
person-rem for the Unit 2 third refueling outage. The inspector's
discussiont with the ALARA representative indicated that 87% of
ongoing outage exposure had received & formal ALARA review by the
ALARA personnel. The remaining 13% had received an ALARA review
performe” by the radiation protection staff, The inspector
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concluded th t caspite weaknesses in the RWP and ALARA program
procedures, & substantial portion of the estimated aggregete
exposure for ongoing outage work had received some leve! of ALARA
review.

There was 2180 no formalized poste3zb ALARA review criteria. The

Ticensee has an informal criteria of ¢/ : personerem in excess of the

original estimate or over five person-rerm. Inspector discussions

with ALARA personngl indiceted that postejob reviews had been

igzg1eted on only about 10% of all work (inclucing cutage work) for
Vv

ALARA Felated Observationt

The inspecters reviewed general ALARA practices during plant tours,
The inspectors concludeo *hat personnel appeared to be sensitive to
the need to maintain thet: exposures ALARA, Mowever, the following
examples indicate irstances where personnel were not as cognizent
of the need to plan for or wait in lower dose rate areas 8s they
should have ben,

) Low dose ~ait arees are not posted throughout the Unit ¢
Drywell, The inspector observed a firewatch on the 710'
elevation of the Unit 2 Drywel on April 23, 1980, standing
in & 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 dutv at that location.

. Inspectors observed five individuals sitting in the Unit 2
Contro)l Rod Drive Disassembly &.d Rebuild Room, The workers,
‘cluding the foreman, were sitting in a & mR/hr field for at
Teast 20 minutes. The workers were directed to wait in this
area by a radiation grotection 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 Drywell Control Point, which
measured about 0.6 mR/hr,

’ Because of concerns about potential loss of control of
contaminated tools coming out of the Urit 2 Drywell, the
licensee required workers to place their tools and equipment at
the exit of the equipment hatch to be checked for contamination,
Although radiation protection technicians are instructed to
have workers waiting for a tool check stay in low background
areas, one worker was observed waiting in & § mR/hr field,
The worker could have moved to an ared near the check-point
and observed the tools and equipment while waiting in essentially
a2 0.6 mR/hr field,



' Inspectors observed personnel suiting up workers in bubble
hoots and plastic suits to perform work activities in the
Unit 2 Drywel) on the €7 B velve, Inspectors a1so observed
that one worker ~8s resuited severa) times, Also, the workers
were held-up while the dosimetry of one of the workers was
re-positioned, These activities were performed fn & rediation
field ranging from 530 mR/hr,

The inspectors also reviewed tne licensee's ALARE planning for the
¢lean-up and repair of tanks and tank rooms (e.p., ultrasonic resin
tank and waste sludge tanks) in the Unit 1 turbine building €03
elevation, The licensee was ¢leaning up the room as pert of &
bigger wik activity to repair waste tanks, The inspector noted
thet personnel mace an entry into the ultrasonic resin and waste
sludge room on April 12, 1580, wWorkers were required to sift
‘hrough dry residue, several inches deep, to search for debris that
woulu hinger a robot whith was to be used in the room, The dry
residue exhibited genera) area dose rates measuring up to about

2 R/hr., Workers received about 400500 mrem whole body dose for @
16-minute entry, The inspector noted that the )icensee had not
performed @ detatled ALARA eveluation of the entire redwaste system
repair operation to eveluate a)) ALARA options to decontaminate and
cleanup the various room arees and tanks, The work had been planned
from & mechanical point of view, The workers dic not wear extreity
dosimetry for the feet, The inspector noted that the dosimetry
procedures ¢id not require the use of extremity dosimetry but
recommendec 1ts use 1f an extremity would receive 300 mrem and the
extremity dose was twice the whole body dose, (4 separate
mensgement meeting will be hild regarding tne radwaste contamination
contro) and extremity exposure aspects of this matter.)

Based 0 the above review, this portion of the licensee's program is
adequate. However, the following aress are recommended to strengthen the
ALARA program,

¢

Improve overall quality, content arl guidance contained in RWP and
ALARA procedures to ensure jobs are reviewed on sub-task bases and
all appropriate ALARA technigues are considered for exposure
rcduc§13n. fliminate the use of memoranda to control ALARA program
activities.

Sensitize workers and supervisors rezarding the need to eliminate
extraneous doses by waiting in low rediation areas,

Formalize and upgrade the criteria for the ongoing job review and
post-job evaluation process.
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ALARA Initiatives /Operationa) Practices

The inspectors observed inplant ALAKA initiative (D/W shielding),
reviewed records/date, and discussed station dose reduction initiatives
with licersee representatives. Engineering ALARA controls used for dose
reduction inglucde, but are not limited to shielding, chenii’
decontamination, flushing, and hydrolezing. Maintenance of good water
chemistry, reduction of personnel involvement in high dose jodbs end
initiation of new programs to fdentify sources of dose are alsc being
implemented successfully by the licensee.

The chemistry program was discussed with ¢ licensee representative.
Aralytical results were examined and found to be within the EPRI
guidelines. The representetive stated that maintaining the best water
chemistry possible 18 a factor in dose control and that no other programs
currently avatlable to BWR's (hydrogen water chemistry, 2inc addition,
etc.) have been impiemented 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 establish 2 cohesive program cncompass\n? efforts and
studies to date and inftiatives. The Plan will i1dentify and prioritize
methots and results in an action plan to reduce cobalt in reactor systems
and provide & cost benefit analysis for the elements of the action plan.
The )icensee specifies low cobalt bearing materials for use in reactor
and support system replacement,

Cost benefit analyses to evaluate persor-rem savings associated with
chemical decontamination of the recirculation system via the LOM] process
have been made for past and the current outage (L2R0O3). While the
benefits did not in all cases gustify @ chemical decontamination, it was
performed as part of LIR0OZ, LIR0O3 and L2R0OZ, resulting in general area
decontaminetion factors of 1.88 « ¢.62, The chemical decontamination
cost benefit evaluation for L2R0O3 concluded that the person-rem savings
would be insufficient to just.fy decontamination for this outage.

Reactor cavity cleaners and other decontamination techniques such as
glass bead blasters and high presjure hydrolazing of reactor
recirculation pump bowls, cavity drains in the reactor ccv1t{ 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 bevere flood up to reduce dose and a final flush of
the system to reduce iron remaining in the system due to & 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 » decontamination medium and total body
shielding.
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A source term reduction program was initiated in July 1968 in an effort
to reduce dose rates by initiatives such as shielding, system flush, and
hydrolazing port installetion, Approximately 50 hot spots/lines have
been identified by survey results and @ report with appropriste
reconmengations 15 being compiled. In one instance modification of fue)
poc! recirculetion reduced local dose rates by & factor of two without
cust, A ledk reduction prograr recently introduced 1s projected to save
ppproximetely 10 personerem in 1930,

Varicus remote (automated) equipment 1s uscd during outeges to reduce the
time of exposure and reduce the dose rates that contribute 10 exposure.
Included are a faster, second generation control rod drive handling
machine, myltiple head tensioners, remote ME1V maintenance equipment,

gquitk disconnect insuletion, remote tools, and CRD cleaning ond disassembly
equipment, Two of the more tignﬂf’ceht contributors to person-rem
reducticn are the use of the GERIS technigue to inspect vessel welds, and
multiple head tensicners. The Ticensee's estimate of the GERIS system
savings 1s 475 persone-rem for the current outege. In ad¢ition to dose
savings myltiple tensioners reduce outage time and critical path time,

The licensee appears to be aggressively addressing dose reduction with
respect to programs and equipment inftiatives, Most effective have been
chemica) decontamination, increased shielding, hydrolazing anc tnz use of
GER1S for remote weld inspection. Efforts to identi.y dose reduction
aspects indicate positive results for two new programs, leek reduction
#-1 hot spot/line source. Ag?ressive use of new and upgraded equipment
las reduced dose and should &i¢ in outage reduction and criticel path
adherence.

Besed on the above review, this portion of the 1icensee's program is
adequote,

Assessment/Self Evaluation

The licensee evaluates ALARR performance by conducting QA audits/
surveillances, post-job reviews, ALARA ler:ins-learnel outage reports,
and specia) assessmetis by external organi:. tions, The inspectors
selectively reviewed QA audit/surveillance reports of the ALARA program
from 1988 to present, These reports appeared to result {n an adequate self
assessment of the ALARA program with a sufficient number of performance
based observations, The inspector also selectively reviewed portions of
& recent ALARA oputage report and post-job reviews, Although 1t &ppeared
desirable for the licensee to somewhat improve the quality of post-job
reviews, the lessons-learned presented fn the ALARA outage report
appeared adequate to result in significant future dose-saving 1f
appropriately implemented. According to the licensee, during 1987.198%
there were ten specia) externa) assessments of the ALARA program., A
selected review of the assessment reports showed that most of these
externa) appraisals identified areas of the licensee's ALARA program
which needed s gnificant improvement. Although the licensee proceeded to
implement most of the suggested improvement items, it may be necessary to
more aggressively pursue dose-saving recommendations as evidenced by
continuing high radiation exposure,

¢é
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By documentation reviewt and interviews with licensee personnel, the
inspectors assessed whether root cause analyses of meintenance rework and
equipment history files of unreliable equipment were adequate to
appropriately minimize personne) radiation exposure. 1t was noted thet
the licensee regularly obtains component fatlure comparison gata from the
Component Failure Analysis Report (CFAR) optior of the Nuclear Plant
Reltability Data System (NPRDS). This data appeared to be well ytilized
to increase component relfability and thus minimize reciation exposure by
sigrificantly reducing maintenance rework, However, since the CFAR data
are only appliceble to safety-related equipment and certain components
important to safety, the licensee also needs an effective, but seperate,
method to minimize maintenance rework of Balance of Plant (BOP)
equipment.

The Yicensee keeps track of BOP maintenance and equipment problems with
the ute ¢f several systems, including Discrepancy kecord Trending (DRT
Procedure No. LTP«200-8), Tote) Job Management (‘JM. Procedure

No. LAP-1300-1 and No. LAP-300-11), end Problem Analysis Date Sheets
(PADS, Maintenance Department Memorandum No., 27). DRT trends discrepancy
root causes, including those for the mechanical, electrical, and
instrument maintenance gauges. TJM delineates the administrative
vontrols necessary to properly generate and process Work Requests (WRs),
and sgec1fies the use of the Computerized Maintenance Histor Pro?ram
(CMHB). CMME 1s used to issue Maximum Occurrence Reports (MORs) if a
component fails three times within a 12-month period, Maintenance work
ane ysts use the CMHB to generate equipment history records and MORs to
aid in preparing ALARA Travelers as part of Wk packages., The ALARA
Traveler requires ALARA Planning input early 1n the development of the R
to factor lessons-lesrned into the planning process, and to 1 tify
messures such as shielaing, ventilation, and other radiological controls
that should be considered by the work analysts,

Although the BOP meintenance rework and equipment problem tracking and
trending systems appeared to be well utilized by the licensee when
developing incividua) WR packages, they have not been integrated together
to formulate a broadscope effective method to minimize radiation exposure
by significantly reducing BOP maintenance rework, such as has been
accomplished for safety-related equipment by the NPRDS CFAR. The
licensee recognizes this programmatic deficiency as a result of the NRC
Maintenance Team lnsgection conducted on May 1-25, 1989 (Inspection
Reports No. 50-373/89010(0RS); No. 50-374/89010(DRS)). In response to
inspection findings, the licensee has opened three internal ftems to
track corrective actions to resolve the following identified concerns:

1) leck of comprehensive trending program for corrective ma:ntenance,

2) trending program does not consider component significance, and (3)
work request cause codes are not used or trending., The licensee
indicated that little progress has been made tu resolve these action
items,

4
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The inspectors discussed with a Senior Licensee Manager the above concern

ang the apparent desirebility of integrating ALARA initiatives into

meintenance trending programs. (The licensee presently does not formelly

factor anticipated radiation exposure into the component relfability

program.) The Senior Manager indicated that the licensee's Tesk Force on

the Conduct of Maintenance 8t Nutlear Power Stations would review the
above concerns at & future meeting. The Task Force members include an
gssistant meintenance superintencent from each of the six licensee
nuclear power stetiors and two 1icensee corporate senior managers., The
intpectors discussed with the Lasalle County Station task force member
pdditional deteils regaraing the Task Force charter, ?0vorn1n9 Nuclear
Operations Directive No. NODeMA.2, and licensee speculation on when the
eforementioned corrective action items would be completed ard potentia)
means of integrating ALARA initiatives into maintenance trending
programs.

Based on the above review, this portion of the licensee's program is
adeguete., nwever, the following ftem s recommended to strengthen the
ALARA program,

. Develop & comprehensive BOP maintenance rework and equipment problem

tracking and trending system to minimize radiation exposure by
increasing component reliability.

gxit Mcgting

The scope and findings of the inspection were summarized on April 27,
1990, with those persons indiceted in Section 1. The inspectors

dgescribed the ~reas inspected, 1ndicat1n? that although the licensee had

an adequate ALARA program, there was still roor for considersble
improvement in almost all areas of the program (see the Exvcutive

Summary, Enclosure 1 to the Cover Letter). The licensee acknowledged the

inspection findings without exception. The licensee did not identify as

proprietary any o
during the inspection,
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ALTACHMENT 1

Occupstional Dose Comparison
for
Lefelle Nuclear Generating Station
verpuse
Average U.£. Boiling Water Reactors (BWKe)

Collective Dose Per Reactor (Persan-Rem/Year) (NUREG/CR-07£1)
ASEE 1887 ASEB A888
LaSelle 1, 2 478 €87 1236 €o2
Average EBEWE és2 613 629 »
% of Average ~27% +36% +134% .
Rank (Highest) 11th out 6th out 2na out .
of 30 of 33 of 34

* Data Unavailable

‘nn".] lnﬁ‘!“d“.] DQ.. (mremn r“..:] ‘h“?"g ‘CB-QZQJ )
PRI 4887 888 888
Lafalle 1,2 680 800 800 660
Average BWE 420 400 450 .
% of Average +40% +100% +100% .

* Data Unavailable

Daily Colisctive Dose per Reactor (mrem/day) (Hinson. NRC. 1880)

Non-Outage Outage

Dose ERate — Lose Eate
Lafalle 1,2 (1986-1888) 750 5000
Average BEWR 441 4000

% of Average +70% +25%
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11e Coun tation Radiation Protection

11e¢ 1, ¢ rem

Drywell cooling modification (L2) (32 rem)
Remove/rebutld/replace ¢0 CRD (67 rem)

In service inspector (82 rem)

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

SRV (12 rem)

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

Shielding (27 rem)

Totel: 467 personsrem

for
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ATTACHMENT 6

Dose Reduction Techni%pes for Repetitive Wigh-Dose Jobs Conducted Dyring

CULINE Uperations ane Jutages

Primary Velve Maintenance and Fepair

Dese Rate Peduction Technigues:

o 6 o 8 B om0

Hydrolase loc:] piping and velve internals

Flush loce) pipes and valves 1t practicn)

Remove valve or operator to & low-dose-rate ares

Evaluate need for loca) shieleing

Esteblish low-dose-rate weiting areas

Provide beta protection 1f required

Use mobile shield rack

Design and fabricate custom shielding package for unshielded valves

Timeseving Technigues:

¢

o o o o & » ©

Plece description of a1l valve locations end/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 practi-s]

Provide Yighting and scafiolding 1f necessary

Use photographs and driwings of valves to familfarize workers

Prefabricated packing of parts

Use of ribbon paci.ng or line load packing

Remove interferences

Contamination-Reduction Techniques:

" o ¢ » o 0o o @

Utilize @love bags or ca*~h oans

Provide loca! ventilation . practical

Place plastic or blotter paper under valve

Decont:minate area under valve periodically

Contain pack1n? material and valve irternal following removal
Moisten valve internals

Instal) diaphrag~ inside valve body

Thoroughly vacuum valve internals prior to reassembly

Bea: plast valve internals
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Contamination-Reduction Technigues:

. Repair leaks immecdiately upon discovery

‘ Use mop bucket plastic lirers

g Use dry cleaners to reduce 1iquid radwaste handling
‘ Use strippeble decontamination coating

Redwaste System Repair, (peration, and Maintenance

Dose-Rate-Reduction Technigues:

Use drum survey shield

Evacuste aveas along resin piping during resin transfers

Flush 1ines and shield prier to insulation, heat trace, or repair

Use overhead crane, fork truck, and remote handling tools

Use reach rods on high-dose-rate valves

Supply wobile solidification system

Provide remote contro) sutomated drumning facility

Install lead housing over resin transfer pump

Use rope pulley and snap hook to remotely move filters and place in drum

Surv:{ filters and demineralizer beds remotely through holes borec in
walls

Use mobile shield racks

’ Provide remote waste-sampling points

o O 9 & 0 & 9o 5 B 5N

Timeseving Technigues:

' Modify filter cartridge housings to fecilitate opening and filter
remov..)

° ch\:ce gnrol1ub1e motors, pump, and valves with those which are more
reliable

' Employ dedicated radwaste operators and handlers

Contamination-Reduction Technigues:

Decontaminate floor and equipmenrt routinely
Provide remote drum decon station
* Use rippab': paint in drum and waste processing area




Annya) Dose Goals vs Actusl for the LaSelle County Stat’ on

ATTACHMENT €

1ear

1987
1808
1989
1990

(Initial Gos))

900
1100
1400

€78

Dose (Rems)

(Revised Goal)

1149
2000
1400

A

)

1394
2469
1366




ALAKA TEAM INSPECTION GUJDANCE

Bachground

1.1 Review dose history, including significant high dose jobs.
1.2 Review A, - sgram history,

1.3 Compare exposure for major jobs with th. naticne) average.

ALARA Program/Organization

¢.1 Verify that en adequate written management policy, statement has been
fssued to cover the ALARA program,

2.2 Through interviews and inspector assessment, determine manz .ement and
worker participation and knowledge of the ALARA program,

.3 1s managemen. comnitted towards ALARA as demonstrated by 1ts
ellocation of manpower and resources, alcng with verbal and written
endorsements to this commitment?

2.4 ls there an ALARA suggestion/incentive prcgram? If yes, is it
effectively used?

2.5, 1s ALARA considered in employee/menagement performance appraisals?

2,6 Determine whether the following positions exist, and whether the
assigned personnel are qualifiew for the positions:

2.6.1 Full time ALARA Coordinato: .
2.6.2 ALARA Committee.

2.7 Verify that responsibilities for conducting the ALARA program have
peen assigned to the following positions:

"~
~3

oo Corporate ALARA organization.
Plant Manager.
ALARA Coordinator,
ALARA Committee.
Radietion Protestion Manager
Health Physics Department.
Design Engineering.
Outege Coordinator,
Individual workers,

0  Maintenance Department.

Corporate Involvement

3.1 1ls Corporate supoort for ALARA aggressive and effective?
3.2 To what degree and under whose direction does the licensee integrate
Corporate initiatives into the plant's ALARA program?
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3.3, what 15 the plant's assessment of the Corporate ALARA group?
3,4 What 15 the Corporate's essessment of the plant ALARA group?

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

3.6 Has corporate established & system for fdentifying, evalueting and
prieritizing dose reduction items?

3.7 What is Corporates role in establishing station dose goals (currently
and historically)? 1f their role hes changed, what was the basis for
the change?

3.8 Does a long range plant exist for budgeting major 1tems?

Yr,ining
4.1 Verify that adequate ALARA training 1s provided for:

1 General Employee Training.

2 Radiation workers,

3 Kediation Protection Technicians.
4 Corporate personnel,

) Specia) meintenance teams.

6 Mockup tratining and facilities.

4.2 Does the ALARA Coordinator partic1gote in professiona)l development
activities, such as Westinghouse's REM Seminar or EPR] workshops?

4.3 Determine quality of ALARA training progream: instructors, facilities,
materials.

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

4.4, Is operations staff trained in ALARA to become sensitive to
the needs of maintenance and health physics?

4.4.2 Does operations, maintenance and radiation protection
provide feedback to training departmert on what is/is not

working?
4.5 Determine if RWP training addresses ALARA,
Manegement Goals

§.1 Review the licensee's meragement goals (pest and present).
How are these goals established?

9.2 Does the ALARA program include man-rem goals and objectives for
annual totels of individuals and maintenance jobs?




6.3

5.4

)

Are there departmert man-rem goels established and periodically
reviewed?

Dues the Ticensee's ALARA program achieve 1t's goals and objectives?

ALAKA/RWF Procedure Implensatation

6.1

6.2

6‘3

Assess mechanics of ALAKA reviews: pre énd pust Job review criter, )
enforcement of ALARA controls and RWP requirements; input from job
supervisor; methoo by which ALARA controls and kWP requirements are
relayed to workers; how actual dose for job 1s tracked, team size

determination,

Are ALARA Coordinators in the field? Are RWPs reviewed?
Check the method for estimating the rnumber of man<hours per Jjob.
What are the trigger levels for ALARA review and are they effective?

How are plant procedures reviewed? ls ALARA adequately integrated
into the procedures and the review process?

Planning/Scheduling

7.1

7.2

7.3

7.4

7.8

7.6

1.7

7.8
7.9

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

Review the ALARA Committee: function and charter, attendance records,
organizational structure (how many?, who's 1in charge), meeting
frequency, final product of meetings, accomplishments, meeting
minutes

Verify that the ALARA organization 1s allowed sufficient leed time to
review proposed design changes, modifications, and maintenance work,

Verify that an ALARA packege 1s initieted and proces ed for
individual jobs.

Verify that an ALARA checklist/evaluation with job specific ALARA
recommendations, as appropriate, 1s part of each ALARA package.

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

Verify that the ALARA program has adequate programs for modifying or
terminating jobs that deviate from the originel objectives,

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?






8.4
8.5

8.6

8.7

8.8,

8!9
8.10

8,11
8.12

8.13
8.14
8,18

-
!

Determing whether @ routine (e.g., weehly) progrem exists to
physicelly inspect high rediation end very high radiation areas to
verify proper contrgls,

ls preventative maintenance being formed, and 1f so, 15 the frequency
of the meintenance adequate? Are they being performed &t the most
dose effective time?

Does the Ticensee have & leak reduction program?

1s the licensee replacing high cobelt components such és: feedwater
regulator valves (BwR's), CVCS flow controllers (PWR's) components of
other velves end pumps, control blades, fuel channels, incore
instruments, CRDM bearings (BWwR's), and steam generator tubes and
fuel grids (Pwn's)?

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

Are video cameras and communications 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 lencing in steam generators, diving, and 18] (PWR's)?

Is @ high-powered pump used tor sump cleaning?

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

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

?ra au;omotic manway removers, such as hvdraulic 11ft tebles used
PWR's)?

Are control rod drive handling machines used?
Are contro) rod drive flange shields used?

Is an ultrasonic tank (or electropolishing) used f-i cleaning contro)
rod drivers?

) 1s hydrolazing of control rod drive scram discharge header performed?

Are permanent hydrolazing ports installzd?

Are in=pool temgorary filtering systems Jsed? 'f so, are they of an
acceptable type?



P -

8,10

B.19
8.20

8.2l

8.%

.23
8.2‘
8,25

8.26

e e

I; the smallest mesh size practiceble used for filters 10 the coolant
filtering systems, including the letdown lines resctor coolant pump
seals?

[ & reactor heed shield used (PWR)?

Do maintenance procedures contain steps to ensure that debris from
maintenance, such as cobalt-bearing debris from valve flapping, are
cleaned out of the system before the system 15 . 'osed?

Are component luyup procedures used during outages?

Is electropolishing performed of new steam generator channe) heads or
replacement recirc pipes, possibly followed by prefilming?

Are communications headsets used?
Are automatic packing machines used?

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

Chemistry controls,
8.26.1 Is coemicel decon pe. rormed?

8.26.¢ Is hydrogen peroxide addition performed in PWR's prior to
shutaown to i1nduce crud burst?

8.26.3 Is oxygen concentration maintained at 200-400 ppb during
hot functional tests in BWR's beiore power ascension to
61low a protective film to form on piping surfaces?

8.26.7 Are BWR Chemistry Guidelines followed as dervatiled in FIR]
wicument NP-3589-SR-LD?

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

8.26.6 Is zinc injection (and Hydrogen Water Chemistry with or
without zinc injection) performed in BWR's?

8.26.7 Is extenced hot functional testing performed in good
quality watrer to prefilm steam generater tubes?

8.26.8 voes 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)
ma;gtained in PWR primary coolant to keep oxygen below 5
ppb?
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€.260.10  Review the adequacy of the K. addition program versus high
tote] body doses. .

8.27 Does @ program or approach exist to determine 1f & design change or
1f o modification that reduces dose 18 cost benefizial?

8.28 Do design engineers or rediological engineers review designs at the
conceptual phase to ensure that provisirng have been included that
will reduce dose and the spread of racy _ctivity?

8.¢9 Does documentation exist to denonstrate that ALARA design reviews
were perfurmed?

8.30 Does the licensee reve specific radiologice) design criteria which
must be met by a1l vesigns?

8.3]1 Do the Ticensee's 10 CFR 60,59 modification program consider ALARA in
their safety reviews?

8.32 How 15 the licensee addressing: sourc: term reduction efforts;
envirgnmental T/S involvement to reduce stellite material (e.g.,
CROM's, check valve seats); long term plant modificetions to clean up
source term?

Assessmen./Self Evaluations

9.1 How does the licensee evaluate A' .. | rformance?

9.2 Review and determine the effe tiveness of actions takern on interna)
and contractor sudits and assessments.,

9.3 Are internal audits substantive? How effective 1s the sudit system?
What is the frequency of the audi*s?

9.4 Are the qualifications of the personnel performing the audits of the
ALARA program adequate?

9.5 Are post-job critigues conducted?

9.5.1 Is there a minimum man-rem total that needs to be exceeded
to inftiate a post-job review?

9.56.2 Do critiques include al) workers and technicians?
9.5.3 Are records kept of meetings?

9.6 Are annual or outage ALARA reports compiled and distributed? What
use 15 made of them?

9.7 Verify that the ALARA program provides for continued review and
corrective action for chronic plant radiation problem areas (e.g.,
hot spoty, contaminated drains and pipes in perscnne) access areas,
unnecessary entries into high rediation aress, etc.)., Does any



10

ection plan provide for the involvement of system engineers to assist
in proposing modifications for those systems with chronic problems?

9.8 Are meintenence reworks reviewed to determine root cause: personne)
error guring repair, wrong parts, inaccurate diagrams, etc.?

9.9 Are equipment history files reviewed to 1dentify unreliable
equipment? Are corrective actions taken to replace this equipmen:
with more relieble equipment?

9.10 what percent of jobs had to be reworked because of perscnnel errer,
wrong parts, etc.?

10, Summary
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SUMMARY GUIDANCE

\
\
ALARA TEAM INSPECTION

In the conduction of the inspection the big-picture results that we are trying
to achieve should be kept in mind. To assist each inspector in focusing their
efforts, think in terms of addressing the following qQuestions in @ summary
section to each of the main inspection areas. It 18 acknowledged that many of
these questions are unenswersble based on one or two inspections, but 1f the
information 1 evailable and can be discusted with an eye towards coupling it
with the results of future inspections, than .2 should try to do so.

1. Background

Has dose history improved, declined or stayed about the same?
Have any changes been obviously attributable to major programatic changes
in the ALARA program?

Why were the high dose jobs so high? Was there any aspects of the jobs
that stood out as a major contributor to the high dose, or was 1t the
result of numerous factors?

How does this licensee compare 1o the industry?

¢, ALARA Program/Organization

Is management clearly supportive of maintaining end improving their ALARA
program’

Does the overall level of knowledge, attitude and understanding of ALARA
by licensee personnel (staff and manegement) have & noticeable impact on
the overall implementation of the program?

Are the defined ALARA program positions (e.g., Coordinator) truly useful
positions, with adequate levels of authority, or are some more of a token
Job with an inadequate amount of input into task decisionmaking.

Does the ALARA suggestion program appear to work? If yes or no, .. ther:
an épparent feature that either meke 1t work well or keep it from being
effective?

3. Cor nvol n

Is Corporate involvement in ALARA & help or a Findrance to the plant?
Where can they improve and what are they dof.Q that appears to be
beneficial?

Y. Training

Are personnel being adequately trained in ALARA? Are the right people
being trained and 1s the training sufficient in scope and depth? 1Is it a






Does their ALARA progrom overall appear to be effective? Are there

particular portions of the program that stand out &y particularly gooo of
particularly poor? What shiuld the licensee continue to do, and where do
they need to improve?




