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Docket No. 50-341

The Detroit Edison Company
ATIN: W. §, Orser
Senfor Vice President
Nuclear Generation
6400 North Dixie Highway
Newport, Ml ()66

Gentlemen:

SUBJECT: NRC REGION 111 ALARA TEAM ASSESSMENTS

the effort to maintain occupational radiation doses 2% low as reasonably
achievable (ALARA). Our inspectors routinely fnspect this aspect of your
operations during thoir inspections. In addition to these routine
inspections, Region 111 undertook more extensive team assessments of nuclear
power station ALARA srograms at two Regfon 11l facilities last year. These
assessments noted licensee ALARA implementation s\ron?ths, as well as areas
which ag, ared to warrant improvement. The )irensees responsiveness to the
fdentif1. ' improvement items are expected to improve ALARA perfecrmence at
those facilities.

As you are aware, an important aspect of nuclear power station operations is .J

¥hile we intend to continuv our ALARA assessment efforts, the number of these
assessments will be Yimited due to their extensive 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
pregram, 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
grocodurc the assessmer’ _cam used to conduct the most recent ALARA assessmert.

his procedure was developed specifically for these assessmer“s, and is
expected to be modified based on experience gained during fts continuea
usage.

We are not renuesting any licensee action in response to this letter. Tae
‘ttached documents are being supplied to you only for information. If you
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The Detroit Edison Company

have any questions on the results of either inspection or the procedure,
please contact Dr. Charles F. Gi11 of my staff at (708) 790-5261.

Sincerely,

Charles E. Norelfus, Director
Division of Radfation Safety and
Safeguards

Enclosures: As stated

cc w/enclosures:

D. R. Gipson, Assistant Vice
President & Manager Nuclear
Production

Patricia Anthony, Licensing

P. A. Marquardt, Corporate
Legal Department

0CD/0CB (RIDS)

OC/LFNCB

Resident Inspector, RIII

James R. Padgett, Michigan Public
Service Commission

Harry H. Voight, Esq.

Michigan Department of
Public Health

Menroe County Office of
Civil Preparedness

Fermi, LPM, NRR
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Docket ho. 50285

Consumers Power Company
ATTN: David P, Moffman
Vice President
Nuclear ?gerutions
1945 West Parnal) Road
Jackson, Ml 4920)

Gentlemen:

This re‘ers to the specia) team assessment conducted by Mr, (. F, Gi11 and
other NRC and contractor personnel on May 13-31, 1980, of activities at the
Palisades Nuclear Generating Plant authorized by NEL frovisional Operating
License No. DPR-Z0 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 1icensee actions
to keep radiation doses at the Palisades Plant as low as reasonably achievable
(ALARA). The historicelly high collective rediation dose incurred at the
Palisades Plant pro.,ted 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
evalustion.

Within the scope of the assessment, no violations or deviations were identified.
However, &8 number of weaknesses, which are discussed in deteil in the enclosed
report, were identified which in our view contributed to your historically
high rediation dose at Palisades. DOuring our meeting on July 18, 1990, you
described actions that you have 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 ard after completion of your
self-assessment, we would like to meet with you again to discuss the progress
of improvements in your health 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, & copy of this
letter and 1ts enclosures will be placed in the NRC Public Document Room.
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Consumers Power Lompany ¢ JUL ¢ 0 1880

we will glagly discuss ahy questions you have concerning this prsesement.

sincerely,

| charles £. Norelius, Director
| Dévision of Regiation Sefety
ang Safeguards

Enclosures:

1, Executive Summary

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

cc w/enclosures:

Mr. Kenneth w. Berry, Director
Nucles® Licensing

Gerald £ Slade, General Manager

e )/DCE (R1DS)

Licensing Fee Mcnagement Branch

Resident Inspector, R111

James R Pacgett, Michigan Public
gervice commission

Michigan Department of
public Health

pee: R R Bellamy, NRC RI
p. M. Collins, NRC R1D
g, Murray, NRC RIV
G P, Yuhas, NRC RV
€. §. Kinson, NRR, PRPE
1. F. Dragoun, NRC Rl
L. L. Coblent2, NRC RY
g. 1. Dionne, ENL
J. Baum, BNL
R E. utting, AECE
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Enclosure )

XECUTIVE SUMMARY

In 198E the annue) collective radiation dose at the Palisades Nuclear
Generating Plant was more than twice the naticnal average for Pressurized
Weter Reactors (Pwks)., Including 1988, the Palisades plant was above the
V.S, PWR average dose for 10 of the lest 13 years, A special radiclogice)
team inspection conducted at Pelisades during late 198E (Inspection Report
No. S0-255/BBCZLI(DRSS)) concluded thet although the Yicensee incurred much of
the 1SCE rodiation exposure on unanticipated outage work and on unusually
extensive or one«time modification/maintenance activities, work planning
geficiencies appeared to have contributed to the high dose. Also, beceuse of
initie! poor plant system design and previous poor operations) and meintenance
activities, the plant had been plagued with hot spots and relatively high
gereral ares radiation fields which impected the dose. It was @1so concluded
that although the licensee had implemented & radiation .ource reduction
program three years before, 1t had not been as effective as anticipated and
thet much additiona) effort appearec necessary to adequetely reduce personne)
exposure. At 8 meeting with NRC re?1ono1 management on Uecember &, 19EE, the
Yicensee indiceted, in part, thet planned improvements in the ALARA program
were expected to significantly improve future dose saving efforts.

The collective dose for Palisedes declined from 730 person«rem in 19BE to
258 personerem in 1988, This value 15 expected to be sbout the seme as the
rnations! everage for Pwks; however, the Yack of & Palisades refueling outage
in 1969 significantly contributed to the decline in asnual collective dose.
The anrue) dose goal for 1950 st Palisades wes established at about

1200 personerer which includes sbout 700 personsrem allotted for the Fal)
steam gererator replacement project (SGRF), Because of past h1?h dose
expenditure and the high-dose {cbs anticipated during the Fall 1980 SGKP/
refueling outege, the NRC concluded 1t was appropriate to conduct another
special review of the Pelisades ALARA program.

During the period of May 13-31, 1980, @ specia) team assessment was conducted
by the NKC to evaluate the Yicensee's efforts for maintaining occupationa)l
rediation doses as low &5 reasonably achievable (ALARA), The essessment
included @ review of the causes of the past high radiation doses; an evéeluation
of the licensee's current organization and program for keeping radiation doses
ALARA; & review of past and current licensee initiatives to bring the radiation
doses to within industry norms; end an evaluation of licensee management's
awareness of, involvement in, and support for the ALARA program,

The team 1dentified ALARA program weaknesses which indicete that a broadscope,
rotctive ALAKA implementation improvement plan should be initiated by the
fcensee., The identified wedknesses included:

" Although the team noted that managemen® support of the ALARA program was
evident through such mechanisms as th Scope Control Team and the ALARA
Committee, the lack of an overall management-directed ALARA improvement
plen appeared to contribute toward inconsistent levels of ALARA
ewareness and differing levels of involvement in ALARA initiatives among
verious station groups.



Enclosure )

®  ALAKR considerstions were not well integrated into work planning
sctivities.

y Weak procedures governing ALARA activities appeared indicative of & lack
of firm ALARA comnitment.

' Kith some noteble exceptions, there appeared to be & cultura) attitude
that ALAKA activities and concerns were solely the responsibility of the
Rediclooica) Services Department (RSD).

‘ ALARE concepts have not been fully incorporated into the training
program, 1nc1udin? general worker and radiologicel safety technician
training lesson plans and procedures.

In addition to the above concerns, the tesm hed concerns regarding the RP/ALARA
| readingss for the steam gvncrotor replacement project (SGRP?/rofuo\1n9 putage
5 scheduled for mid-September 1880, The inspectors concluded that not only
would the Yicensee have difficulty in significantly 1mpr0ving the plant ALARA
program before the SGRP, but the licensee might &1so have difficulty in
sdequately addressing the following ALARA concerns before the outage.

’ The Vicensee had not developed corrective action assignments and schedules
to resoive interna) recommendations and lessons leerned from the 1968
refueling outage.

¥ The licensee's self assessment of the RP/ALARA program, begun in
| February 1880, is not scheduled for completion unti) Apgust 1980, ALARA
corrective ections had not been essigred and scheduled for implementation
during the Fall 1880 outege,

. SGEP RP/ALARA organizational structure, assignments, duties,
responsibilities, authurity and interface with the plant RP/ALARA
organizetion had not been determined, Numerous similar projects at other
fecilities had delineated these orgenizational/managerial functions much
esrlier in the planning stage.

Subsequent to the team ingpection, the licensee informed Region 111 that an
implementation plan to ensure RP/ALARA resciness for the Fall 1990
SGRP/refueling cutage, as well as a long-term improvement plan, has been
developed, A moctin? 1u scheduled on July 18, 1880, to determine RP/ALARA
readiness for the Fall 1850 outaye,

Severs) program strengths were a1so identified and are summarized as follows:
. Dose savings have been achieved for certain repetitive high-dose Jjobs.

| ° Superintendents have been involved in setting annual dose goals for 1850
and have established additiona) "exceptional” terget levels.

; The quality of post-job ALARA review: has been good,

L]



En¢losure )

’ The ALARA stoff 15 proactive and conscientious. The ALARA/refueling
engineering interface appears to be working well, Also, the assignment
of some KWP/ALARA personne) to verious project work groups to expedite
RaP preparation arc ALARA reviews appears 1o be a positive initiative,

Use of the Five-Year Plan for planning longeterm, largescapite) ALARA
initistives has been beneficial,

' Improved design and electro-polithing of new steam generators is
indicative of positive acticns to reduce future dose.

' The surrcogate tour system 15 & useful training and familiarization too).

. Contractor fees have been tied to ALARA performence. Further monetary
frcentives heve been developed to elicit worker ALARA sus estions and to
induce department manegers 10 meet annua) department ALAKA goals.

' A comprehensive self assessmert of the ALAKA program 1s underway.

A more detailed 11sting of both strengths end improvement items are set forth
in each section of the report detatls.



U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report No. 50-255/90013(DRSS)
Docket No. 50-2%% License No. DFR-20
Licensee: Consumers Power Company
212 West Michigan Avenue
Jackson, Ml 485201
Facility Name: Palisades Nuclear Generating Plant
Inspection At: Palisades Site, Covert, Michigan

Inspection Conducted: May 13-31, 1990
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Inspection Summary

13-31, 1980 (Report No. 50-255/90013(DRSS
pecial, announced assessment of the program (1P 83728).

Results: The 1§censee has implemented a generally adeguate ALARA progran,
that with further development has the elements necessary to become a good
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takenh to improve the program. Some of the aress where improvement could be
achieved incluced training, oose reduction for major job Lasks, corpurate and
management suppori, ALARK invoivement N planning, ALARA awareness and
initiatives ang ALARA procecures No violations oF geviations were fgentified

program. However, there were many &ress igentified where actions coulo be



i Persons Contacted

Congumers Power (ompany

Alderink, Industry Experience and Aisessment Administrator
bxtell, Mealth Physics Consultant

Beeker, Audit Supervisor

Bogue, ALARA Coordinator

Brunet, Senfor Licensing Analyst

Fontaine, Senfor Health Physicist

Haas, Radiological Services Manager

Hadl, Senior QA Consultant

Hanson, Operations Superintendent

P, Hoffman, Vice President, Nuclear Operations
W. Joos. Vice President, Energy Supply Services
tcsinskl. SGRP Wealth Physics Manager

McCaledb, QA Director

Mennucel, Senfor Health Physicist

Orosz, Engineering and Maintenance Manager
Plachta, Serior WP Technician

Pomaraniki, Site Projects Manager, ESS

Slade, Plant Genera) Manager

smith, Senior Nuclear Operations Analyst
vandewalle, Technica) Director

Nuclear Regulatory Commigsion, Region 111
Ry LLI'R

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 lnspector

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

2. Dose Evaluation

a. lnErgdggtion

This ALARA assessment was prompted, in part, by the high annual
collective dose experienced in 1988 at the Palisades Plant. As part
of this assessment, an analysis of the licensee's radiological dose
gata 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 alsv included a systematic review of the
mejor elements of the licensee's ALARA program and an evaluation of
the effectiveness of its implementation.



Collective Dose

The ¢collective duse from 1986 to 1989 for Pa)isedesr was compared
with that for the average U 5. FPressurized water Keactor (PwR) In
1986, Palisaces was 63% above the average collective dose for Pwks
This decreased in 1987 to +12% and in 19BE increased to +117A

The colivitive dose Tor Palisades dropped from 730 in 1986 to

204 personcrem in 1985  This velue 1s expected to be sbout the

same @s the average collective dose for PwRe 1 1989, Palisades
rollective dose ranked Bth highest out of 59 Pwes in 1986, 13th out
of 68 PwRg in J9E7, 4th out © Pwks in 1988, and s expected to
rank near the migdle of 72 PwRks in 1985 (See Attachment 1. Jtem A)

hverage Individua) Dose

A review of the average individua) dose was performed for the period
1986 to 1989  Pa)isades average individua) dose was 20% above the

average annus) dose for PwWR radiation workers in 1986, = 2% in 1987,
ang +39% in 19BE.  The average individua) dose decreased in 1960 at
Palisades to 286 mrem/yr, which 1s expected to be o1ight1y lower
:hl" ;he average individua) dose at U 5 Pwks. (See Attachment 1,
tem B)

Dally Collective Dose

A review of the daily collective dose was performed to determine 1f
the average daily dose being expenged during nontoutage and outage
pericgs was higher than that at other PwRs. Palisades daily
collective dose per reactor was 121% higher than other Pwks during
non=outage periods and 38% 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, & COmparison was performed of
Palisades' steam generator tube sheet shutdown radiation levels with
those from other Combustion Engineering (CE) PWRs. Attachment 2

15 & figure which makes this comparison for the period from 1871 to
1978, AL 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." 1t should be noted that this comparison is cursory, and
does not include other work location radiation levels. Therefore,
caution should be exercised so as not to construe these results as
definitive,




To further identify the potential causes for the elevated collective
goses, & review of the repetitive high=dose jobs Lhat were conducted
guring outages ang during routine operations was performed.
collective doses for Palisades repetitive high-dose jobs from the
1983, 1985, and 1988 refueling outages were compared against those
reported 1n NJREG/CR-4258 (Attachment 3, Item A). Only ten of the
25 values reviewed for high=dose Jobs during refueling outages were
above the average values for CE-PwRs. In general, high-dose jobs
were near or below the average values for repetitive refueling

outage high+=dose jobs.

The trend in the tota) collective doses for outage repetitive jobs
was compared against the average total collective dose for these
same gobs at CE<PwRs @6 reported in NUREG/CR=4254, The average for
repetitive hi?h dose jobs conducted during outages totaled
sades expended 390 person-rem dguring the 1983
RFO, 190 during the 1985 RFO, and 170 durin? the 1988 RFQ.
in reducing repetitive

CE-Pw
320 person-rem. Pal

indicates that Pa)isades has been successfu
high dose jobs conducted during refueling outages.

The collective doses for Palisades repetitive high-dose jobs conducted
during routine operations and outages during 1985 - 1889 were
compared o?a%nst those reported in NUREG/CR-4254 (Attachment 3,
wenty-three out of thirty values reviewed for repetitive
ere above the
high=dose

Item B)
high-dose jobs durin? routine operations and outages w
average values for C

of the above average collective dose at Palisades,

The trend in the total collective doses for repetitive high dose
jobs conducted durin? outages and routine operations was compared
lective doses for these same jobs at Ck-PwRs,
as reported in NUREG/CR-4254. The average total for CE-PWRs was
60 person-rem. Palisades expended 200 person-rem durin
1986, 170 during 1987, 150 during 1988, and 78 during 1989,
a downward trend has been achieved, additional effort fs required to
reduce these repetitive job exposures below the referenced CE-PwR

against the total co

industry averages.

ALARA postsjob review records were examined to identity problems
encountered and the corrective actions igentified for these

repetitive high+=dose jobs. The inspectors also discus

licensee personnel the licensee-identified problems, and co
actions teken or planned. In addition, the various dose and
contamination reduction techniques found in Appendix B of
NUREG/CR=-8254 were discussed. The inspectors concluded that the
postejob review process has generally resulted in the identification

PWRe. This indicates tha, repetitive
jobs conducted during routine operations may account for a portion
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Qrganization and Staffing

Prigr to December 1588, there was only one RSD ALARA group, consisting
of an ALARA Coordinator ang 3+4 senior radiation safety technicians
(RST¢) during normal operations, and augmented during major outages
with severa) contractor technicians.  The ALARA Coordinator reported
to the Health Physics (WP) Superintendent, who reported to the RSD
Manager. The major duties of the group were the traditional ALARA
activities any the preparation of &'l Radiation Work Permits (RwPs).
In December 1988, the licensee reorganized the RSD, reassigning the
ALARA Coordinator from day-to-day operational activities to the
responsibility for long=term ALARA and outa?e planning, the source
term reduction program, and liatson activities between RS0 and the
SGRF RP/ALARA group. In the new organization, the ALARA Coordinator
was assigned three experienced RSTs and reports directly to the RSD
Merager. 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
WP Superintendent and is assisted by 3-4 experienced RETs.

During the current maintenance outage, the Operations ALARA Analyst
functioned as a Duty Mealth Physicist. HMis responsibilities in the
ALARA group were assumed by an R3T, and additionai attentien to the
dayto-day operations was also given by the ALARA Coordinator. This
practice of re-assigning ALARA personne) during an outuge may
detract from the effectiveness of the ALARA Operations Supervisor
and ALARA (cordinator positions. Also during the oviage, two
contractor RSTg were added to the day-tosoay ALAKA operations staff,

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

3 personsrem minimum 1imit for initiating an ALARA review comparec
to the nomina) industry limit of 1 person-rem (see Section 7) may
indicate that the station ALARA groups are understafted. (Licensee
personnel interviewed stated that the existing staff had not had
time to sdequately address these matters.)

Discussions with the licensee and a review of procedures indicated

that the ALARA Program procedure 8nc Palisades Administrative Procedure
No. 7.00, fevision 6, "Radiclogical Services Department Organization
and Responsibilities,” have not been vevised to describe the new
organizaticn and reassigned responsibilities. Informally, the ALARA
Coordinator and the Operations ALARA Supervisor have discussed the
matter and have demarcated areas of resoonsibilities. The lack of
procedurs) guidance in this area apparently has not caused significant
problems to date but 18 & weakness that should be corrected to ensure
that concerns are promptly addressed by the responsible staff persen,

ke discussed above, tie inspectors reviewed the SGRP ALARA program,
including organization end staffing. At the end of the inspection,
the licensee had tentativoly established an RP organization for the
combined refueling outage and the SGRP. The organization willi

E
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comsist of two bacically separate groups, wi.h the @&, responsipie
for refueling activities and the SGRP RP/ALARA growp responsible

for steam generator replacement activities; however, the station guty
HP wil) have definitive decision=making autrority over )1 day-to-day
containment activities. The SGRP ALARA Coordinator and the ki
Manager have extensive exverience, including participetion in the
steam generator replacement project at 0.C. Cook and the
recirculation piping replacement projact st Dresden, In aadition,
the station ALARA Coordinator and two experienced station technicians
nave been detailed to the SGRP ALARR group, and two exparienced
contractor technicians are avployed by the main contractor for the
SGRP to provide initial review of work packages for radiation
protection concerns

ALARA Program Support gnd Incentives

Notwithstanding the leck of an explicit written endorsement of ALARA
from corporate management, financia) support of ALARA efforts was
evident and has increased significantly since 1986 (the long-term
plan for budgeting ALARA improvement items 15 (ncluded in the
licensee's Five=Year Plan). Examples of several lar e~capital
initistives undertaken by the station are discussed in Section 9.
Non=financia) support was a180 evident. Attendance of the Corporate
Health Physicist and station upper management &' the monthly AL ARA
Committee meetings has been good. Discussions with the licensee and
a review of meeting minutes ‘ndicaced the Committee was fulfilliac
jts intended functions, including reviewing progress towkrds exposure
goals. However, further improvements in documentation of meeting
discussions could be made; these improvements began in mid«1989 when
3 new secretary was appo.nted to the Committee. Minutes for the
station ALARA Subcommittee, composed ©f first-1ine mgnagement and
workers fron various station departmenis, were also rev ewed.
Discussions with the licensee and the review of meeting minutes
indicated the Subcommittae was fulfilling its intended function,

The inspectors attended @& subcomrittee meeting, however, because &
quorum was not i1 attendance, the meeting was rescheduled. Thisg
incide t was isolated; attendance at previous meetings was good.

An ALARA Committee for th: SGRF has been establighed with
reprasentatives from Lhe rtation and SGRP upper manggement and
radiation protection groups to reviev SGRP ALARA concerns and to
advise SGRP and station menagers on these concerns, The Corporate
Health Physicist is also a member. Tre Commitiee 16 scheduled to
meet monthly until the outage activities begin 1n mid-September 1990,
when the meetings will be held weekly. Discussions with the licensee
and a review of minutes for the two meetings held to dat ingicated
the Committee was meeting its intended function.

Additional indication of management support of and worker participation

in the ALARA program was observed in &n active AlARA suggestion
program and a "Cost Chopper” program. Awards of nominal value are
given for coneficial ALARA suggestions. ALAKA suggestions thiat may



S R R ——

R R R R R R R RSN RS I ——— T —— Sp—

B e I ™ W W e Y e R | e L

result in gignificant person-rem «avings are usually directed to the
"Cost Chopper” program by the ALA/A staff to maximize the incentive
to workers,  Cash/stock awards are given for beneficial Vdeas
submitted to this program. 1n add-tien, annual cash bonuses for
Wpper station managers are dependent .5 the success of the managers'
work groups 1h meeting annual dose goais (discussed further in
Section 6), and other station persornel wnvalvement in the ALAKA
program 15 bolstered through evaluav.on of employee efforts to
minimize personal radiation exposure during aniual employee
werformanct appraisals. The SGRP radiation protection group plans
L0 u: s the station's ALARA suggestion pregram.

Plant EVR |

Ne signific int instances of poor ALAKA work habits were observed by

the inspect rs during tours of the plant. Durirg review of

work=inepro, *ess in & high agiation area, & minor problem with

the adejvars pf orotective clothing was observed by the inspectors.

The proble s 2 ickly corrected by the licensee. Dose rates

“oasured t. he inspectors during the tours were in agreement with
ansee &y, vey recovds and postings.

The inspectors also toured the licensee's recently exq¢'ie” s0lid
radioactive waste (racwaste) shipping facilities. Fora.riy radwaste
shipping activities were conducted in two separate bui 47
Discussi s with the licensee indicated that the Radwaste $n pping
Coore nater was invelved in the design of the expanded faci +ites,
whith 0w ing <ies additiona) permanently shielded storage ar<~y for
bign o™s@ priny v system filters, resing, and evaporator bty an
phc osed work f A and dedicated wood planing equipment “or
decontaminating caffolding; & "super” box compactor for compact Ay
dry active wasta 1n 97 ft9 metal boxes; and & remoty too)l for
high-integrity tontainer Tids, The Radwaste Shipping Cocrdinator
stated that the expanded facilities are expecced to result in @

2+3 person-rem saving: per year for the Raiwaste shipping grouy,

The inspectors also reviewe’ RwPs maintained at the entrance o the
main redio’ogick) controlled area (RCA). No major problems were
fg-ntic ey with the RwPs; however, several minor problems, rclctin?

10 gewer~' Qua'ity control of Rw®s, were noted. RwP PS00104 contained
an ALARA § =Job Checklist that referred to an attached memo dated
3-11+87: howe er, this memo was not attached to the RwP. In rddition,
the "Ragiation ‘lork Plar attached to the RwP incorrectly specified
two pairs of pla *ic shus covers and one pair of cloth shoe covers;
the RwP spetified ¢ pair of nylon booties and one pair of rubber
overshoes, RwP PEL-«(  specified that informal or formal profob
briofin?s were required however, nu criteria were specified in the
fwP or in station proced.~es for determining which type of briefing
was required. RwP P90050. rontainec an illegible Pre=Job Checklist
and copies of severa) page of the health physics desk log. The
copies of the log did not « ighlight the entry or entries pertinent to
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the RWP. SGRP RwPs P900701 and P200702 ciitained several pages of
information related to generation of the RWP 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
idertified regarding the licensee s ALARA program,

Strengths:
’ Station ALARA and SGRP RP/ALARA personne) are experienced.

o Station upper management and the Corporate Health Physicist
regularly at*zn'  stion and SGRP ALARA committees.

. Use of monetary incentives to elicit worker ALARA suggestions
and to induce department managers to meet annual gepartment
ALARA goals.

Improvement Items:

» Increase quality control reviews of RwPs.

. Continue documentatian improvements in the minutes of the
station ALARA Committee.

' Revise station procedures to reflect (he new ALARA organization
and establish responsibilities for the two RS0 ALARA groups.

©n

A written endorsement of ALARA should be provided by corporate
management.

Corporate Involvement

The corporate of"ice support for radiological safety consists of one
incividual, the Corporate Health Physicist. This individual reports
directly to the Director of 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
technica) meetings and disseminating apolicable information and 4)
serving as a member of the Nuclear Safety Review Board. A Corporate
ALARA Engineer position was established in August 1981, but was
eliminated in a 1985 rearganization.

Presently, the corporate ofiice is assigned the following ALARA functions:
. Review relevant dose-reduction research, practices, and
modifications performed in the nuclz2ar industry. Disseminate this

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

11



. Appraise the effectiveness of the radiation and contamination
control prog. «ms, €.g., the 1980 Health Physics Self-Assessment

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

1imits and NRC inspection findings in Radiation Protection.

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

Overal)l, the corporate support of the ALARA program appeared bioad in
scope but only marginally effective because it consisted of only limited
involvement by one individual. Considering the collective dose history
at ‘alisades, additional corporate involvement seems warrarted.

Improvement Items:
s Issue a corporate ALARA policy statement which reemphasizes
management's commitment towards ALARA and line management's
responsibility to reduce dose.

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

Yraining

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

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

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 additional 1-2 day course
in BRWT, which included demonstrating minimal proficiency in
frisking hands and feet, and in donning and removal of protective
clothing. The inspectors noted that although BRWT included a
lecture on respiratory protection, trainees were not required to
demonstrate proper respirator donning or leak-checking technigues,
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, however,
that areas presently designated for protective ¢lothing donning and
removal were not adequate to mcet the stated intention of observi.g
the proficiency of as many as 200 enployees in one day.
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ALARA aspects of the GET/BWR programs were consigernd adequate.

Advanced Radiation Worker Training

Interviews with Nuclear Training personnel and review of selected
lesson plans indicated that non=R50 employees did not, 8% part of
their formal training program, generally receive skill=specific
ragiologica) work practices training, other than the genera)
overview given in BRWT. One exception identified was the Advanced
Radiation Worker Training (ARWT), given to gesignated operations

department personnel.

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

The Radiation 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 a primary system, working in high
radiation areas with levels greater than or equal to 1000 mR/hr, or
when the radiological conditions to be encountered arc unknown.
Administrative Procedure 7.03, "Ragiation work Permit," makes 2
similar statement in Paragraph 6.4.b, "Unless the workers have
received Advanced Radiation Worker Training, Dedicated Radiation
safety Technician coverage shall be specified on the RwP for the
following: . . .' followed by a similar, but longer list of tasks,
including packagiig radwaste.

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

its rurrent version was intended solely to allow Auxiiiary Operators
(AQs) to make self-ronitored entries into high radiation areas.
personnel also stated that the ARWT program had been superseded by
the High Radiation Area Access (MRAA) program (part of NT Program 1),
and that any procedural references to the ARWI program should be
considered out=of-date.

The inspectors noted references to the superseded ARWT progran in
current revisions of several other licensee policies ano procedures,
including the course matrix for NT Program 4.3, “Auxiliary Operator
Training Program," and HP 2.5, "Entry Control for High Radiation
Areas Over 1 R/hr.” The inspectors did not {dentify any licensee
procedures, other than NT Program 1, that mentioned the HRAA

course.

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

in Palisades Plant Policy 89-002, "1R Door verification"; however,
RSD Policy 85.021, which governs the qualification of operations
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department personnel to perform self-monitoring in high radiation
areas, did not reference either the current HRAA program or the
current control practices of Policy 89-002.

The inspectors concluded that the lack of procedural clarity, in
relation to the current purpose and scope of the ARWT program, lefi
open the potential for misinterpretation and inconsistent radiological
control practices. The inspectors further concluded that the absence
of skill=specific ALARA training within the formal training programs
of non=RSD personnel constituted a missed opportunity for meeting

the licensee's afety objective of stimylating plant wige ALARA
consciousness.

RST Trai ‘ng/MP Continuing Training

The inspectors reviewed NT Program 19, "Radiologica) Safety and
Chemistry Training Program," which outlines the licensee's forma)
training path for the entry-level RST. Upon completion of GET/BRW
the trainee receives several weeks of 0JT, followed by approximately
eight weeks at the licensee's Midland training facility. The
Midland courses include a generic reactor systems course, HP

f damentals, and HP-1.

HP Continuing Training, also covered in NT Program 19, is structured
to supplement the initial training. RSTs are required each month

to attena .hree l-hour training sessions, presented in Juplicate
morning and afterncon classes, with makeups provided for backshift,
Examinations accompany each lecture. Documentation of recent HP
Continuing Training indicated nearly 100% participation by qualified
RSTs.

ALARA aspects of the RST trairing/HP Continuing Training programs
were considered adeguate.

HP 0JT

HP 1.1, "On-the-Job Training," was reviewed for adequacy of the UWJT
process, procedures, and qualification cards. Several items were
found to be out-of-date, for example, the 7LD reader practical
fe-tors were not applicable to the type of reader currently used

by tne licensee. In aadition, the inspectors n' ted that the special
qualification card for “ALARA/RWP' consisted of only two practical
factors, requiring the performance cf one pre-job and one post-job
review, Interviews with RSD personnel incicated that no additional
formal training was given to RSTs designated to write RwPs or
perform as ALARA planners. The inspectors did not identify any
provisions to ensure that these individuals were trained in other
essential areas, such as use and maintenance of job history files,
familiarization with the work request/work order routing system, or
insertion of ALARA hold points into work procedures.
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Use of Mockun Training

Interviews with the SGRP ALARA planner revealnd plans for the use of
four major mockups as an ALARA too) for the upcoming SGPP outage.
None of the four mockups was available for observation in a
ready-to~use condition; however, the licensee seemed confident that
each would be completed in time for adequate mockup training. The
SGRP ALARA planner stated that mockup training would include &1!
crew leaders and lead technicians, all applicable crafts, and as
many RP personnel as possible. In addition, intended simulation of
plant conditions will include appropriate lighting, confined spaces,
signs, boundaries, protective clothing, respirators, multibadging,
pre-job briefings, and RwP sign=ins.

Although construction of these mockups appeared to be somewhat
behind schedule, the inspectors concluded that the intended scope
and thoroughness of mockup training for the SGRP outage, as planned,
epneared to appropriately address LARA objectives.

Training Fe dback Initiatives

The inspectors evaluated the licensee's mechanisms for providing
feedback to the training depariment on strengths and weaknesses
obsc~ved by the operations, maintenance, and radiation protection
groups. The Training Review Tracking Committee (TRTC) is one such
mechanism, a review board made up of NT instructors and supervisors
from each program, as well as departmental training representatives.
The TRTC reviews Radiological Incident Reports, plant modifications,
Deviation Reports, Event Reports, vendor correspondence, procedural
changes, and industry bulletins; those reviews are incorporated into
lesson plans.

while the TRTC appeared to serve a valuable function, interviews
with several NT personnel and departmental training coordinators
indicated that the TRTC was seldom used by operations, maintenance,
or radiation protection persennel as a vehicle for providing
feedback on ALARA training deficiencies observed during work
performance. The inspectors noted that in some instances where
specific training deficiencies were identified by a Corrertive
Action Review Board, training had been conducted for an entire
department to promptly correct the problem.

Another training feedback mechanism related to ALARA was initiated
by a March 20, 1990 memorandum from the Radiological Services
Manager, specifically requesting input toward reformatting lesson
plans for contractor RSTs. The inspectors reviewed the file of
responses to the memorandum; requests included such items as
increasing surrogate tour awareness, clarifying the policy on hot
spots, and clarifying the 1 R/hr high radiation area control policy.
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The second apparent improvement to 1990 goal-setting was prompted

by the ALARA Committee, and involved the establishment of dual goals
as & measurement of dose reduction success. The 1990 goals listed
in the ALARA Cocrdinator'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 a standard of "exceptional' dose reduction
success, to provide additional incentive.

1n an effort to make the 1980 goals challenging, the estimate

of dose accumulation during plant operation used an average
accumulation rate from the three best months of 19839, of

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

The inspectors contluded that duse estimation techniques used in the
setting of annua) collective exposure goals were adequate in meeting
ALARA objectives. Involvement of department superintendents in
9001-setting was viewed as a marked im,../ement and the use of
‘exceptional’ dose target levels was viewed as an innovative method
of providing ALARA incentives.

Effectiveness in Tracking and Meeting Goals

The licensee uses several methods for tracking actual dose received
in relation to projected dose goals. Freauently updated trend
graphs are used to plot actual exposure received against the curve
of projected dose accumulation; these graphs are maintained for
plant=wide exposure, for individual groups such as maintenance/
engineering or administrative services, and for specific departments
such as electrica) or mechanical maintenance., The graphs are
circulated to department superintendents, and are conspicucusly
posted for genera) viewing &t the entrance to access control.
Drtailed shorter-term graphs are also maintained during outage
periods 1n addi*‘nn, periodic reports are circulated which track
active RwP accun ¢ dose versus projected dose.

In 1988, the pri ed goa) of 550 person-rem was exceeded by

about 34 per cen. large portien of the underestimation (about
113 person-rem) wa. Jue to unplanned steam generator work; in
addition, the refueling outage in 1988 Jasted over 100 days, rather
than the original estimate of 75 days, and several projects were
added to the year's work scope after goals were established. The
breakdown of projected versus actual dose by departiment indicated
that only 6 out of 12 departments came within 2 25% of their
original annual goal,



In 1983, the original plant goal of 300 personcrem was revised ¢
400 person-rem when it became clear early in the year that extensive
steam generator resairs would take place. Actual exposures, however,
were much less than expected, the overall plant dose for 1985, by
TLD. was 294 person-rem. No department exceeded its goal; out of

18 departments listed, only 7 were within 25% of their annual goa!l,
and 4 received less than 50% of the dose originally projected.

The inspectors concluded that the licensee's mechanisms for tracking
actua) versus projected doses were adequate. In relation to the
effectiveness of meeting goals, a marked improvement was noted in
198¢ over previous years; however, the fact that actual dose was
significantly lower than the annya) goal for most departments
indicated that 1983 goals might have been more challenging.

Steam Generator Replacement Project (SGRP)

The SGRP group established its own annual dose goal of

£99 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 ALARA initiative to the

vendor, with substantiai 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, w'ere possible, by
individua) RWP. The vendor's estimates of man-hours and task
breakdown were used in conjunction with job histories from industry
experience in steam generator replacement and related tasks. These
time estimates were merged with the licensee & data on high, general,
anc low dose rates in the work area for each task, and weighting
factors were assigned based on estimates of which specific locations
would be occupied for the majority of the time spent on the task, A
construction dilution faction was also applied to account for time
spent dressing out, walking to and from the job site, and sc forth,

The ALARA planner for the SGRP submitted the final estimate of
projected dose to the SGKP 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 tc set S0r ALARA
goals were adeguate.

Mangggment 1nvolvement

Management participation in actual dose goal-setting was most
evident in the ALARA Committee. A1)l plant managers are members of
the ALARA Committee, and the ALARA Committee conducts the final
review of annual collective dose goals. This arrangement serves the
dual function of adding management insight to the goal-setting
process and maintaining management awareness of ALARA consideraticns.
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In an effort to determine management support and direction of ALARA
initiatives and goals, the inspectors interviewed several members of
the Scope Control Team (SCT). The SCT is the controlling board “or
implemant=*ion of the licensee's Five-Year Plan. The SCT cunsists
primarily of the Plant Manager and his department managers. The SCT
reviews projects proposed by program managers throughout the plant,
to establish priority and assess scope, to determine the appropriate
degree of focus on the specific issue, and to permit all managers to
have input

In all cases, the SCT members interviewed were knowledgeable of
recent ALARA initiatives, and management support of the ALARA
program, in general, appeared highly adequate. However, the
management involvement appeared to be more reactive than directive;
that is. in order for ALARA consideraticns to be implemented,
ingivigua) initiatives needed to be taken at the superintendent
level and subsequently presented to the SCT, as opposed to a
specifically directed ALARA improvement plan being directed from the
leve! of higher management. When asked to identify the direction
that future ALARA initiatives should take, each SCT member
interviewed had a different answer: one stéted that ALARA concepts
had to be ingrained into the minds of individual workers, another
stated that hot spots and general area radiation levels had to be
reduced, ancther said that continued attention had to be focused on
minimizing personnel contaminations, and so forth.

THe inspectors noted that the lack of an overall management-directed
ALARA mprovement plan may also have been a reason for observed
disparity between different licensee groups in awareness of ALARA
goals and opjectives. This disparity was evident in interviews with
various licensee first-line supervisors and planners. While some
groups (such as the refueling project personnel) seemed to have a
high level of ALARA awareness and & high degree of participation in
establishing and implementing ALARA objectives, other groups (such
as mechanicza) maintenance planning) seemed to regard the
implementation of ALARA concepts and goals as the function of the
Radiclogical Services Department,

The inspectors concluded that, while management involvement in
setting annual collective dose goals and management support of most
ALARA initiatives appeared adequate, additional consideration should
be given to establishing overall management-directed ALARA objectives.

Assessment Findings

Pased on the above review, the following assessment findings were
ydentified regarding the licensee's ALARA Program.
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1.

Strength: Involving superintendents in setting annua) dose goals
for 1990 was an improvement over previous years, and the
establishment of additional “exceptiona" target levels appeared to
be effective in providing additional incentive for ALARA initiatives,

Improvement Jtems:

. Develop an overall management-directed ALAPA improvement plan
to improve the level of ALARA awarens.s and involvement in

ALARA initiatives among various licenter aroups,

» Establish a standard procedure for setiing e’ [allgctive

Jose goals, to ensure that the presen. gos' & ~ - . tethniques
are not overly dependent on the preserce ¢, v:v v .. &4 ALARA
coordinator,

i Develop and implement a management-directed LLARA improvement
plan.

ALARA/RWP Procedure Implementation

ALARA/RWP Procedures

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

The policies, goals and standards to reduce personnel radiation
exposure are specified by licensee Procedure No. 7.02 "ALARA
Program’. 1t establishes criteria for ALARA reviews based on
radiological conditions and defines responsibilities for management
and workers. It also addresses such matters as time requiremer’ :
for RwWP submittal, sets the criteria for pre and post-job ALARA
reviews, use of job history files, cost-benefit analyses and dose
tracking. One of the criteria for initiation of an ALARA review is
when a specific job is expected to exceed 3 person-rem. The
inspectors informed the licensee the industry norm is 1 person-rem
which affords closer scrutiny of dose producing jobs. The procedure
includes a pre and post-job checklist and provides guidance for pre
and post-job briefings and use of the pre and post-job checklist,
The inspectors noted that the procedure has not been updated to




reflect the current organization of RSD. Specifically, some
pesitions now exist (ALARA Coordinater and 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 weak management support for ALARA. For instance, the procedure
specifies that the ALARA Coordinator should perform & documented
review of any operations, procedures or designs where specific
criteria exist, that a formal briefing should be conducted before
the job if it meets certain criteria, that review findings should be
recorded and made part of the Job Mistory File, and, that the Job
Mistory Files should be maintained and should include certain
material that may aid in future jobs. Problems identified elsewhere
in this section regarding incomplete historical files and poor ALARA
reviews are partially the result of the loosely defined requirements
in the procedure. The inspectors concluded that the weak proced. a)
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 roview of station procedures. However, they do not
require or provide for review of other department procedures from an
ALARA standpoint. This contributed to the impression that ALARA is
primarily the responsibility of the RSD RP/ALARA staff rather than
of the entire station. The ALARA staff does, however, review
special procedures written to cover certain work activities that
have significant radiological concerns.

In addition to the loosely defined requirements of the ALARA
procedure, the inspectors noted the procedure does not stress
fundamental dose reduction technigues such as ensuring that only
essential personnel and appropriate equipment be used, nhor 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 recent example (April 1990) involving repair of HPSI
check valves, the actual 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 longer
than anticipated. During the por fob review of this job it was
discovered that similar problems a..-.iated with the welding process
occurred during performance of the same work in 1983 and 1986, but
that information had not been kept in the maintenance history

files. The availability of that information could have prevented

or reduced the exposure during the mosi recent work evolution.

ALARA Input into Job Planning

There 1s no forma) policy/mechanism to ensure that ALARA personnal
are involved in the work order/package review process. However, a
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pilot program established in 1989 between the ALAR. group and
mechanical maintenance allows the ALARA group to routinely review
al) work orders for the mechanical maintenance department. They can
ads steps or establish hold points, however, mechan’zu! maintenante
Ca dypass these points at their discretior (See Section B). ALARE
personne) 8lso participate in outage plann n~, systems and station
modification meetings which affords the ALk.A operational group
advance knowledge of upcoming work. This group performs all surveys
for the ALARA review and prepares a)l) Rwbs, work activities are
reviewed on @ sub-task basis.

The inspectors reviewed the adequacly of the licensee's person~hour
and person-rem estimations for completed RwPs for recent outages.
fetimated person-hours for tasks are provided by the work analyst
for the total jeb. The ALARA operationa) group evaluates the
estimate based on previous history 1f available and may change the
estimate if 1t appears inordinately high or low, however, it is
generally accepted During @ review of a printout containing about
60 RwPs initiated in 1988, 1983, through Apri) 1890, which required
pre and post-job ALARA reviews, the inspectors noted that most jobs
exceeded the estimated person-hour and persontrem projections, many
by greater than 50%. In most cases the greater than expected doses
were the result of underestimated person=hours because of inadeguate
gata in the job planner historical files. It was also noted that
there were about 35 RwPs written for jobs that actually exceeded
three person=rem that had not received an ALARA review because the
estimated doses were less than 3 person-rem. Some of Rwhs were
designated as General RwPs, which do not reguire ALARA reviews, and
some standard RwPs were not reviewed at the discretion of the ALARA
Coordinator because of the nature and duration of the jobs,
However, several of the reviews were not performed only because
inappropriately low person-hour estimates partially caused Lhe
projected doses for the jobs to be below the 3 person-rem action
leve! for ALARA reviews. For example, the actual time t. replace
damaged hangars in the containment was about 3 times the projected
time and the dose was about 2 times that estimated. Similarly, the
actua) time for labor support for removing/replacing insulation for
151 work was about 7 times the projected time and the actua)l dose
was about 4 times that estimated.

Inspectors also noted that during the 1988 and 1989 outages there
were considerable doses for HP surveillance and survey activities in
the containment performed under Standard Rwbs. Specifically, 2.5
projected versus 35 actual person-rem and 0.8 projected versus 14
actual person-rem for 1988 and 1989, respectively; thus neither of
these task activities reguired ALARA reviews. Although some of the
dose can be attributed to the RWP work activities under which the
RSTs were working, much of this dose was actually received while
RSTs were performing HP activities for work being performed under
other Standard RwPs in containment, according to licensee
representatives. ~.us, the RSTs inappropriately utilized the
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containment surveillance/survey RwPs. According to the licensee,
personal dose should be attributed to the actual RwP under which the
work 1s performed, Better dose accounting on Standard Rwbs should
be required to ensure proper planning is accomplished for future
gimilar jobs, and for proper tracking and evaluation of RST daily
exposures. This matter is considered a programmatic weakness
because 1t occurred during at least two consecutive outages and the
licensee was unable to ascertain dose accumule. .on to HP personne)
performing specific tasks in containment.

Some of the significant discrepancies between proposed and actual
person-hours and person-rem are the result of changing job scope
gue to unforeseen problems, poor work practices, and lack of proper
equipment. However, based on discussions with licensee personnel
and a review of certain job history files, it appears the job
planners do not have sufficient historical data and the infore tion
which is available is not used effectively as evidenced by the HPS]
check valve job discussed in Part a of this section. One of the
most significant effects of ynderestimating person-hour and
person-rem projections 1s lhe failure tc perform ALARA pre and
post=job reviews,

The inspectors also discussed with members of the RSD RP/ALARA
supervision/management staff several large work evolutions (tasks)
whose dose projections were specified by numerous RwPs (sub-tasks),
nearly @)l of which were estimated to be less than 3 person-rem
(even though the total for each work evolution was projected to be
many times the 3 person-rem criterion for ALARE reviews). The
licensee representatives contacted agreed that task ALARA review
criteria should be developed to supplement the sub-task (RwP)
person-rem projection criterion to increase the ALARA scrutiny of
large work evolutions,

Procedure Implementation

The inspectors review of the ALARA controls outlined in the RwP

and ALARA procedures indicated these implementing procedures address
the essentia) elements of an ALARA program for performing pre and
post-job ALARA reviews and controls for radiological work
activities. However, the following concerns were identified:

» Although the ALARA procedure indicates that maintenance and
modification planning staffs should incorporate exposure
reduction methods into work packages and radiological
considerations should be incorporated during the job planning
process, based on the review of several work packages and
discussions with personne!, there does not appear to be a
significant effort by other than RSD RP/ALARA personnel to

26






g8

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

Implement corrective actions to ensure that KST dose is
attributed to the proper RWF under which it was accumulated.

e Consider establishing a task limit even if individual RwPs
associated with that task are al) below the 3 person-rem
criterion for ALARA reviews.

Consideration should be given to Towering the 3 person-rem
criterion for ALARA reviews.

Planni_ngcheduling

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

b.

Long-term Planning

Long-term planning is contained within the licensee's Five-Year Plan.
The Plan is reviewed quarterly by the SCT (see Section 6), and 1s
revised accordingly. Annually, the Plan may again be revised when
the station's budget is determined. The ALARA Coordinator is
responsible for the ALARA section in the Plan, consisting of mainly
large-capital, dose saving or source reduction initiatives. Large
capital jobs in other departments are also included in the Five-Year
Plan. The inspectors' review indicated that the lTicensee's long-term
planning process provides adequate notification to the ALARA group of
future, large dose jobs, and adequate direction for implementation of
large-capital, dose saving or source reduction initiatives.

Short-term Planning

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

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

The inspectors also reviewed the acequacy of the work planning and
scheduling process for the SGRP, Although there has been a oelay in
establishing an approved radiation protection plan and an interface
document between the SGRP radiation protection group and RSD
(Section 3), the planning and scheduling process for ihe SGRP
appeared adeguate.

The inspectors also reviewed the avequacy of the RwWP/ALARA planning
and implementation for & safety-related hanger inspection project.
The project was managed by the station's former ALARA Coordinator.
The review indicated that RWP/ALARA planning and implementation for
proiect was good. Project members and 5GRP personne! stated that
they made extensive use of the surrogate tour system (see Section 8)
in their planning.

Temporary Shielding

An additional area related to ALARA planning that needs improvement
is timeliness of engineering evaluations for temporary shielding
installation requests. A review of shielding evaluations and
discussions with licensee representatives indicated that although
engineering analyses were usually promptly performed for job
specific shielding requests (the analyses were completed in one day
to several weeks), several analyses not involving shielding for
specific jobs, such as shielding pipes in walkways or general access
areas, had not been done promptly. For example, shielding
evaluation request W70 was submitted on May 26, 1989, and hag not
been completed by the engineering ataff by November 1989 when it was
cancelled; shielding evaluation request #71 was submitted on

August 22, 1989, and was not completed until February 1990, and
shielding evaluation request #72 was alsc submitted on August e&r
1989, but had not been completed by the end of the inspection,

Assessment Findings

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

Strengths:

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



i Assignment of some RWP/ALARA personnel to various project work

groups to expedite RwP preparation and ALARA reviews.

Improvement Jtems:
" Improve short=term planning for non-outage work (including
planners walking down jobsites prior to writing job plans,
ensuring RWP/ALARA group i aware of jobs before the 72-hour
schedule is distributed, and stopping the routine circumvention
of the RSD ALARA review provision of AMMS).

Improve the timeliness of engineering analyses for non=,ob
specific shielding requests.

Assign ALAKA personnel to maintenance department and improve
communications between the RWP/ALARA group and the Operations
Scheduling Coordinator.

Develop a formalized mechanism to assure early ALARA
invelvement in the development of work packages and that work
planners are knowledgeable of appropriate ALARA job history
file information,

Aggressively pursue 3 management-directed initiative to correct
the cultura) attitude of some plant personnel (including
members of the planning staff) that RP/ALARA activities and
concerns are solely the responsibility of RSD.

- Develop a formalized mechanism to establish the responsibility
for maintenance RwP initiations.

ALARA Initiative/Operational Practices

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

Industry-ldentified Dose Reduction Techri1gques

With the exception of source term redut tion programs, licensee
personne! indicated that Regulatory Gu'des and NUREG documents were
not routinely reviewed to identify dose reduction techniques.
However K Generic Letters and Licensee E 'ent Reports that involved
radiation protection and ALARA issues weve routed 1o the assigned
ALARA group for review for applicability and impact. The Nuclear
Network system has been queried by the 1icensee to obtain
information regarding hot spot reduction programs and entries into
the containment during power operations.
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six micron absolute filters were effectively about the same
size, the one micron nominal 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 identify, track and reduce
the number of hot spots in the plant. Mot spots are given a
unique number and are tracked on a 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 appropriate.
This report is 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 Techniques

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

cleaning.

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

Materia) compatibility studies have been completed for use of
strippable coatings in 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 licensce indicated that strippable
coatings would not be used during the SGRP/Refueling Outage.

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

Upon removal of the steam generators during the SGRP outage,
the )icensee plant to use grit blasting followed by glass bead
blasting to decontaminate the pipe ends. This is to be
performed in a closed environment, ytilizing & modified glove
bag technique.
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(8)

Indian Point #3, Surry, Point Beach anc M B. Robinson. If
lessons learned sre factored into SGRS planning and are
properly imglemented, significant outage time and dose savings
could be achieved.

The licensee prepared a sixteen page bid specification for the
radiation protection and ALARA portions of the SGRP This
specification required the contra..or te include time for
decontamination and ALARA activites in proposed schedules and
bids. 1n addition, the licensee and the SGRP centracte: have
agreed to an incentive program. This program provides bonuses
for achieving dose reduction targets and financial penalties
for failure to meet dose reduction targets.

The new $/Gs that will be installed guring the upcoming SGRP
include a number of design changes that should improve both
operational perfcrmance and reduce radiatiun exposure. in
adgition, the licensee plans to pretreat the surface of the

$/G channe) heads. The pretreatnent process will consist of
mechanically cleaning and smoothing the surface. Brushing wilil
be utilized to remove scale and debris. This will be foliowed
by flapping and buffing to enhance surface smocthness.

Finally, the $/G channel heads will be electropolished. The
channe! heads will then be rinsed with dmineralized water to
remove a1) residues. The licensee expects surface smoothness
to be featureless at a 1004 scanning electron microsiope. This
process is expected 0 minimize the corrosion layer in the $/%
channe] heads; and, therefore, reduce the deposition of
activated corrosion products. This is expected to produce
significant dose savings over the life of the plant.

1n addition to installing improved §/Gs, the licensee wili e
performing 8 major overhaul of secordary system components.

These modifications incluce: removal and replacement of
condenser internals with stainless steel components; feedwater
heater and ¢rain cooler replacement; condenser boot

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

The construction of a centralized containment access facility

is underway. This facility is 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
ant dosimeiry issue, and protective clothifg and decontamination
material storage.

turrogate Tour System

The licensee has acquired 2 computer based video laser disk
(surrogate tour) system. This system contains thousands of
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pictures of the inside of the containment building. These
pictures cover walkways, general acless areas and many tlose-up
pictures of components such as valves, gauges, and pumps

In addition, the licensee intends to expand this sys.tem tc cover
the auxiliary building Iniluded in this system 's a database
feature that allows recordiry of dose rate information at
predetermined locations. This dose rate information is then
displayed, at the request of the user, during the surroga’e
tour. Currently, this information (dose rate, must be manuilly
entered at the predefined locations. An electronic means cof
reading dose rates which is then autometically downloaded to
the database could help minimize radiation exposure during
initia) data gathering and vpdating. Additionally, further
dose reductions could be achieved 1f surrogate tour system
training were provided to those responsibie for planning and
performing work in the KCA,

(9) Leak Keduction Progranm

Approximately one year age, the licensee commenced rout e
walkdowns of primary plant systems to identify leakiag comp.nents.
Reportedly, all components are observed within a 45-day period,
then the process starts over. During the walédowns boric acid
residue is cleaned from leaking components. The valve packings
are then tightened tc reduce or stop the leakage. when serious
or chronic leakers are found, work orders for maintenance are
written., This program has the potential to reduce the spread

of contamination and to reduce radiatiun exposure.

(10) Robotics and Automated Equipment

The licentee has used automated eddy current tect ng equipment
for many years. However, this rig is an older SM-" unit that
requires significant refurbishment each outage and timc to work
out predlems.  The licensee is currently investigating a newer,
no-eniry type fixture for eddy current testing. Reportedly,
most of these newer models would reguire seme modification.
Significant dose savings could be realized by utilizing up-to-
date technology. Additionally, the licensee is investigating
the acquisition of a scavenger robot to perform cieaning of tank
bottoms.

(11) Contractor Performance Fee Program

The licensee has 2stablished a perfcrmance appraisal system for
non-SGRP construction contractors. This syc‘em fdentifies
critica) success factors that directly support the overal)
objectives of the licensee's program. Thie system provides
financial incentives for the contractor to achieve expected
levels of performance, These performance goals are astablished
in two categories, Category A consists of crivical success
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Pogi«Nitane ALARA Reports

The inspectors reviewed the 1988 ao!ue\ing Outage Report.

Section 11.A includes an analysis of ALARA activities in support

of the outage There were eight recommendations put forward,
although most were administrative in nature.  There was no separate
review 0f ALARA performance.

A corrective action plan was drafted to followup on findings in
the outage report. The plan was ot implemented and the status

of corrective action was indeterminate. Licensee personne! were
yncertain as to when the plan would be reinstated. The inspectors
conclurted that the use of this post-outage review was ineffective,
After the inspector concerns were brought to the licensee's
attention, the SGRP PP/ALARA personne) extracted those
recommendations which were desirable to incorporate into the SGEP
ALARA prosram.  Because of the relatively short time before SGRP
outage activities begin, the 1988 refueling outage corrective
actions may have limited SGRP effectiveness.

Jdentification of Chronic Plant Problems

The ALARA Coordinator analyzed the pere~ nel exposures that occurred
between 1983 and 1988 and ident 1fied four chronic problem areas as

follows:

(1) Steam Generator inspections and repairs

(2) Reactor Refueling operations

(3) HMealth Physics technician exposure

(4) Valve repairs in the safety injection systems

The ALARA staff focused its efforts in these areas with mixed resuits.
A high degree of success was achieved in reducing reactor refueling
exposures, such that, it will pe removed from consideration as a
chronic problem. However, the three other areas remain problematic.
Efforts to implement effective corrective actions are continuing by
treating these arecs as separate projects to enlist the support cf
the planning and wark groups to iden%ify exposure saving techniques.
Station management has targeted completion of these efforts by 1991,

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
poor performance. Auditing efforts thus far are conducted very well
by highly qualified licensee personne) but have been directed at the
broad wrea ¢ RP programs.

hggessment Findings

Based on the above review, the following assessment findings were
fgentified regarding the licensee's ALARA program.
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ATTACHMENT 1
Collective Dose hrnplysis
for

patisades Nuclear Generating Statien

gollecrive Dose Per Rggctor_LPcrton'Rgmf‘tlf)
nﬁnmmﬁ

Palisades 636 417 730

Average Pwk 390 an 336

(NUREG-0713)

A Difference «63% 1% «117%

Rank (Mighest) gth out 13th ot ath ot
of 59 ot 64 of 68

*Date Unavailable

Annusl 1ndivi ) mrem r)

Palisades 4éz ne 500
Averege PwR 70 378 360

(NUREG-0713)
% Difference «20% - B «3%%
*pata Unavailable

il | iy r r (mr

Non-O:tago Outage

palisades (1986-1988) 330 2520
:::;:g: zgg 515 years old 149 4140
% Difference +121% -30%

294

hme n
age 1 0
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ATTACHMENT 3

. REPETITIVE HIGH DOSE JOBS DURING OUTAGES

Collective Dose Summaries
for
Palisades versus Combustion Engineering PwRs
(NUREG/CR-4254 , May 1985)

Fallsades

(g*rionor!mi
198

RFO RFO RFO

|
[Collective Dose  Popula*

Job Title |{Eerson-r!m) tien
i ax vg Size
|
Steam Generator Tube Plugging | 4.5 580 120 4
|
|

20 160 68 13
0.90 220 LI ¥4

2.8 5.2 200
95.2* §9.2 383
1.1 24 2.4

Reactor Disassembly/Assembly

Snubber, Manger, & Anchor
Bolt Inspection and Repair
135.0* 62.9* 46.9*

Steam Generator Eddy Current 3.1 140 31 16

Testing
91.0* 40.8* 30.4*

In-Service Inspection 0 58 49 24 14

Reactor Coolant Pump Seal 5.6 b4 18 15 %37 4.8
Steam Generator Manway

Removal/Replacement
Fuel Shuffle/Sipping 2.2 15 7.0 12 10.1* 2.0 4.6

|

|

|

|

|

|

|

|

|

|

Replacement :
i

|

|

|

& Inspection I
|

Cavity Decontamination

Tote s a0 1300 30 W0 190 170

*|rdicates collective doses greater than average value for CE pressurized
water reactors,

sxfata Unavailable.

Attachment 3
age 1 0
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ATTACHMENT b

Tota)! Adjusted Collective Doges (EXC Y ing Special Maintenah

palisades Doses (Pcrson-RQMf\cq:)

Year Tote)
1886 636
1987 417
1988 730
1989 294
Avers 5. PWR
Year Tots)
1986 3%0
1987 371
1988 336
1989 "

Date Unavailable
NUREG=0713

gince date s not available, 198
assumed to be Lhe average of the 1

. o
5 0.8
72 17.2
7 20.3
7 26.2

person-Rem/Year

o oA
120 0.4
125 33.6

10 € oe
* *

Adjustes Tots!

KL
655
217

Agjusted Tota!

246
226

g sM percent of average U. 5.
g86 and 1987 ¢M percents.

pwh dose wab

artachment 4
age + ©
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we will gladly discuss any questions you have concerning this assessment.
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,Cz:;ktfh~ e
Charles E. Norelius, Dirvector
Division of Ragiation Safety
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ENCLOSURE 1

Erxecutive Summary

During 1987 eand 1988 the annual collective raciation doses ot the LasSelle
County Generating Station exceeded the nationa) average for Bofling Water
Repctors (Bwks)., For 1987 the dose per reactor (687 person-rem) was

36 percent above the nationa) aversge of 513 personerem. This placed LeSa)le
fifth highest out of 33 U.S. BWRs for 1987, For 19BE the dose per resctor
(1236 personevem) was 134 percent sbove the nationa) average of

629 personsrem. This placed LoSelle second highest out of 34 U.S. BwRs

for 1988, Durirg 1989 the collective dose per reactor was 657 person-rem,
Althaugh the 198% national average collective dose was unavatlable, 1t appears
certain thet LaSelle will again have exceeded the average for U.S. BwRs, It
appedrs, based on dats svailable to date, that LeSaile may be near the
nationa) sverage for 1990, which would continue the downward trend since 1988,

During the period of Apri) 22.27, 1980, & specia) team assessment was
conducted by the NRC to evaluate the licensee's efforts for maintaining
otcupationa) radiation doses as low as reasonadbly achievable /ALARA)., The
assessment included ¢ review of the causes of the past high rediation doses;
an evaluation of the licensee's current organization and program for keeping
rediatinn doses ALARA; a review of the inftiatives the licensee has taken or
is taking to bring the radistion doses to within industry norms; and an
pssessment of licensee management's awareness of, involvement in, snd support
for ¢he ALERA program,

The team concluded that inasmuch as the radiation source term at the LaSalle
plant anpesrs to be lower than that found in comparable facilities, the work
scope and prectices are 1ikely the primor‘ cause for the high exposures which
heve been axperienced. The team found @ 1xh leve)! of plant and corporate
menagement awareness and support for the ALARA program, Although the
1icensee has been implementing & formal ALARA pro?rum since initial plant
stertup in 1882, the high annual cillective dose in 1988 brought additional
eisenan® to the program. This additional attention has prompted numerous
grogrnm changes and upgrades, from which tangible results are being realized,
ecognizing the ALARA program was still evolving, and considering the
progress that had been made over the past three to five yesars, the team
concluded that meny of the areas ‘dentified as needing improvement may have
eventua)ly been independently identified and addressed by the )icensee.

The 1izensee's ALARA program wes found to be ?enerally adequate; however, @
number of areas where improvement would benefit the overall ALARA efforts
were identified by the inspection team. Program strengths and areas where
the program can be siraificantly improved are summarized as follows:

§§rsngths

2 Broad and effective corporate support for the LaSalle Station ALARA
program,
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. hogressive dose reduction program with respect to progrem and equipment
initiatives,

Jtems for Improvement

) Conduct continuing conparisont of radiation dose date ot LoSalle with
that for average V.S, Bwks to identify areas where improvement 1s
warrented, and eveludte/implement corrective actions as g=nropriste
to reduce doses.

’ Implement an ALARA suggestion/incentive program,

. E«pand the training program to eddress: advanced radiation worker
training; ALARA staff qualification and on-the-job training; end
design engineering ALARA tratining,

. Upgrade the cuality of the mockup training to make 1t more realistic,

. Upgrade overal) quality, content and guidance contained in RWP and ALARA
procedures to ensure jcbs are reviewed on sub-task Dases and to ensure
appropriete dose and contamination reduction techniques are considered.

’ Formalize and upgrade the criteria for performing ALARA job reviews and
postejob evaluations,



U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report Nos. 50+373/9000B(DRSS); 50+374/90009 (DRSS )
Docket hos. 50-373; 80374 Licenses No., NPFell; NPF.QB
Licensee: Commonwealth Edison Company
Post Office Box 7¢7
Chicego, 1L 60€90
Facility Neme: LaSalle County Station, Units 1 and ¢
Inspection At: LeSelle County Station, Merseilles, I1111nois
Inspection Conducted: April 2227, 1980

Inspectors: Ww’/v b-6-50

!"A.‘?aUW ets

" .j ele

G oy

rr):ﬂ?ﬁ‘b' Bote
Accompenied

By: C. §. Hinson, NRC, NRR
B. L. Nimitz, NRC, RI
B. Dionne, NKC Contractor, BNL
J. Baum, NRC Contractor, BNL

Approved by: [ ) { g,_' %T‘"" ¢ e/90
am Snejl, Chie Date

Radiological Controls and
Emergency Preparedness Section

Inspection Summary

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

RS2

vess Tnspected: Speciel, announced assessment of the ALARA program (1P B3728).
Results: 5%. Ticensee has implemented an adequate ALARA program, that with

urther development has all the elements necessary to become @ good program.
However, there were many areas identified where actions could be taken to
improve the program. Some cf 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
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Persons Contected

NRL _Inspection Tean

. Snell, Tesrm Leader, ARC K1)

Paul, NRC, K111

4 Jlﬁdtkﬁ. Lﬁc. &II:

6411, NRC, RIIY

. Hingon, NR(C Meadquarters

Kimitz, NE(, R]

Dionne, Brookheven Netione) Laboetory
. Baum, Erookhaver hationa) Laboratory

L1con§!£

. Galle, VP, BWk Operaticons

. Diederich, Station Manager

. Mieggelke, Health Physics Supervisor

. Luett, Operationa) Lead WP

Kelley, ALARA Ccordinator

. Renwick, Production Superintendent

. Rescek, Radiation Protection Director, Corporate
. Atehley, Operating Engireer

. Sheldon, Assistant Superintendent Maintenance
Lewless, Reguletor Assurance, Corporate
Nottingham, Chemistry Services Sunervisor

. Shaffer, Training Supervisor

Huntington, Technica) Superintendent

. Walkington, Services Director

Hammerich, Regulatory Assurance Supervisor
Berkman, Assistant Superintendent Work Planning
Bryant, Rad Protection Foreman

Stefnnetz, ENCeNO Construction Superintendent

. Massin, Project Menagement

L. Lauterbech, Onsite Nuclear Sefety Supervisor

(=N 5 2alal B 3 o

-
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AY) of the above personnel, except for J. Baum of the NRC inspection
tedi, attended the exit meeting on April 27, 1990, In addition to the
above persons, additional licensee and NRC personnel attended the exit
meeting, and additfonal licensee personnel were contacted during the
course of the inspection,

val ion

The Yicensee began the implementation of the program to maintain
occupations] exposure as low as reesonably achievable (ALARAz during
initia) startup in April 1982, Commonwealth Edison Compan‘ CECo)
instituted the company's ALARA policy statement in 1976, Reducing
rediation exposures to levels that are ALARA has long been an
scknowledged goa) for LeSalle County Station, es well as for CECo in
general.
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This inspection was prompted in large part by the high annyal collective
gose experienced in JBEE at the LeSelle County Nuclear Generating
Station, An anplysis of the Ticensee's radiologica) dose data wes
performed 10 an sttempt to 1dent{fy causes for the high collective doses,
Bs well a3 t0 evalupte the effcctiveness of the licensee's efforts to
redute dose ot LasSealle (Attachments le4), The inspection also included

b tystematic review of the major elements of the licensee's ALARA

progrem and ar evaludtion of the effectiveness of 1ts implementation,
Fecommendations L0 strenpthen the program are documented in this report,

The ¢ollective gose per reactor from 19BE to 1989 for LaSe)le was
compered with that for the average U.S. Boiling Water Reactor (BWR)
(Attachmert 1), In 1986 LeSelle was 275 below the average collective
gose for EWPs., This increased in 1827 and 1888 to +36% and +134%,
respectively. The collective dose per reactor for LasSelle dropped

from 1236 in 1988 to €92 personerem in 1985, and {s expected to be
between 40 to 605 grester than the average U.S. BWR in 1689, LaSalle's
¢ollective dose ranked 11th highest out of 30 U.S. Bwks in 1986, 5th out
of 33 U.S. BwRg in 1987, 2nd out of 34 U.S5. BwRs in 19BE, and 1s expected
to rark in the upper quartile of the group in 1989,

A review of the average individua) dose was performed for the period
1686 to 1988 (Attachment 1). LaSelle's average individua) dose was
twice the average annuad) dose for Bwk radiation workers in 1987 and
1988, The average individua) dose decressed 1n 1989 at LaSelle to 560
mrem/yr, but 18 stil] expected to be about 40.50% higher than the Bwk
aversce,

k 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 h1?her than that being experienced at other
Bwiks (Attachment 1j. 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 1f the increased exposures were cue to higher
then 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 LaSalle's dose rates
are generally low compared to those presented in NRC, EPRI and Stone 4
Webster reports.

To further identify the potential causes for the elevated collective
doses, & review of the repetitive hiyh-dose jobs from both outage and
non-outage periods was conducted. The collective doses for LaSalle
repetitive high«dose 8obs from L2RO) (LaSalle Unit 2, refue) outage
Number 1), L1R02, L2R0Z2, and L1R0O3 were compared against those reported
in NUREG/CR-4254 (Attachment 3). A1) repetitive high-.dose jobs from
refueling outages appeared to be within the range of collective doses
published in NUREG/CR-4254.
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The collective coses for LeSelle's repetitive highedose Jobs which were
conducted Guring routine operations and non-refuel outeges were 21so
compered a?afrst those reported in the above NUREG (Attachment 3),
Primary velve mainterante ang repatr, plant gecontamination;
pperations-survetllences, routines and valve 1ineups, and radwaste
systems repair, cperation and maintenance, were in genersl greater thar
the collective gose rérge reported in the NUREG/(R-4254,

A review of the nonerepetitive outage higheoose jobs was performed to
determing the effect the large amount of modificetion work and it's
pssociated Gose had in the high exposures incurred in 1987 and 1988
(Attachment &), Du?1ﬂ$ 1987, E72 personerem was exgendec on the major
modificetions end repairs performed during LZROLI. Thie represents

sbout 40% of the tota) stetion collective dose. During 1988, 1146
personsrem was expended on the mejor modification and repairs performed
during LIRDZ ang pert of LZR0OZ. This represents about 45% of the 1966
total station collective dose. During 1585, 467 perioc-rem was expendey
on the major modifications performed Ourin? part of LZRU2 and L1RO3,
This represents about 385 of the 1985 totel station collective dose,
Therefore, 1t appears that the dose essociated with major modifications
and repeirs has accounted for o large portion of the tote) dose et
(8581 )e between 1987 ang 1986, Discussions with licensee representatives
ingicated they ha¢ not conducted the "big picture” type of reviews
conducted sbove as @ means of identifying the major causes of high doses
at LasSelle,

Based on the above review, this portion of the licersee's program 1s
sdecudte. Mowever, the following item is recommended to strengthen the
ALARL program,

’ Conduct continuing comparisons of radistion dose date at LaSelle
with thet for average U.S. Bwks to fdentify areas where improvement
1§ warranted, and evaluate/implement corrective actions as
appropriste to reduce doses,

ALARA Program/Organization

8. ALARA Program

LaSalle's ALARA policy stetement 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 1s to reduce personne)
radiation exposure to the lowest levels achievable commensurate with
sound economic and operating prectice. CECo's ALARA Manual contains
» deteiled description of the companies' ALARA program and defines
the resources/requirements necessary to meet the ALARA objectives,
One of these requirements 1s strong management support for the
persons responsible for carrying out the day-to-cdey dctivities of

B S —————
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protecting radistion workers, 1t appears that menagement has become
much more sensitive to ALARA and supportive of the RLARA program
progressively over the last five years., Management's concern with
ALARA 15 evidenced by the fact that the meetirg of dose goals it
cne of the elements in each employee/management performance
appraisal, Management's support oy ALARA 1s apparent in some of
the "big picture” ALARA advances being studied 8t the corporate
Jevel for implementation at the CECo plants., The company's
Plan-For«Excellence goals in¢lude corporate eveluation of such
ALARA initiatives as cobalt reduction in various piant components
and the use of hydrogen addition,

Corporate Organization

The Corporate Office has 2 staff of 10 professionals in the field
services and ALARA function, including one certified health
physicist, Of these, one 1s assigned to LaSalle and spends about
30405 of his time on ALABA activities with about 50% of this time
on-site. In addition, the Corporate Radiation Protection Director
has been at Ladelle on several cccasions during the past three years
and an additiona) health physics professional spent three to four
months or-site during 1988,

At the corporate leve), the Radiation Protection Director 1s tasked
with carrying out the ALARA program, He appears to have @ good
rapport with the station r~adiation protection department and meets
with the staticn Mealth Physics Services Supervisor on at least @
monthly basis, The Radiation Protectior Director is the head of the
Nuclear Services Radiation Protection Qryanization. This
organization allocates resources to and serves as an internal
consultant for the six CECo nuclear stations. This crganfzation
also performs an ALARA assessment function for the CECo stations and
disseminates information to these stations on the latest industry
advances in ALARA.

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

The Corporate Nuclear Services Radiation Protection (NSRP)
department is responsible for providing specific direction and
support of the stations' ALARA programs. Some of the actions taken
by the NSRP have included the performance of several ALARA
assessments for stations experiencing significant person-rem
overruns when compared to their goals, modification of the station
perscn-rem goa)l development process to include senior management
review and ap roval, and approval for use of $5000 per person-rem
for performing cost benefit evaluations,
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Station Organization

The station ALARA programs are guided by tne Station ALARA Committee
(SAC) which 18 comprised of upper management station personne)
ing¢luding the Station Manager, Mealth gnysics Services Supervisor,
ALARA Aralyst, and heeds of the Production, Technical, Services, ard
Site Construction groups. The SAC is responsible for developing the
ALARA goals for the station, making recommendations for reducing
personnel exposure, and providing guidance and recommencations of
aspects of radiological operations. The SAC provides periodic
progress reports 10 the CAC. The SAC meets on @ monthly basis and
is well attended by the SAC members and other site personne!,

The station Radiation Protection Department, headed by the Heslth
Physics Supervisor, coordinates the ALARA effort at the plant,
hithin the department an Operationa) Health Physics Support Group is
responsible for ALARA in addition to such tasks as exposure and
contarination contro) and respiratory protection., The Radiation
Protection Department complement is 60, including 34 Radistion
Protection Technicians (RPTs) and six raciation protection foremen,
During major outages the RPT crew complement is typically more than
doubled by the addition of contractor RPTs, 1In addition to the
Raciation Protection Department personnel, there are currently three
ALARA Coordinators who are part of the site contractor organization,
They work to ensure appropriate contract worker participation in the
ALARA program and assist the station ALARA Anelyst in formulating
the station annual dose goals,

The six individuals comprising the Operational He2lth Physics
Support Group each have leac responsibility for a separate program
area such as ALARA, respiratory, shielding, etc.; backup
responsibility for one of the other group members program ared; anc
responsibility for assigned special projects. Only one of these
ingividuals 15 assigned ALARA as thei: primary responsibility (ALARA
Analyst), while the others have related and supporting
responsibilities. During plant outages the expanded responsibilities
and work load of these assigned program areas, in conjunction with
pdditional project assi?nments. strains the capabilities of the
Operational Health Physics Support Group. This is especially true
for the ALARA analyst, whose duties include working with the SAC,
department heads, and contractor ALARA Coordinators in formulating
the annual dose goals. During outage periods, he must also be
concerned with dose goal overruns and doses from unplanned jobs. The
inspector's discussicns with the staff indicated a considerable
amount of overtime is used to accomplish work, For example, one
individua) (not the ALARA Analyst) was noted to have worked an
lverage of about 70-8C hours per week during the first part of the
Unit 2 outage. The fact that the work was not ALARA related means
the remaining staff had to carry out the ALARA work activities with
less people at & time when the workload had increased., This may
indicate & need for additional staff in the area of ALARA activities
during major outages.






reviews at each site. A four-member team performed the review ot
LeSalle on May 9+13, 1888, and a written report with severs) sugpested
improvements was completed.

The CAC directs corporate ALARA sctivities, meets quarterly, end
evaluates corporate performance in meintaining rediation doses ALARA,
Vice President's Instruction No. 10«27 w*s completed on December 1, 18ES,
1t established and uthorized the CAC which had alresdy been functioning
through guidance given in the ALARA Manye) since about 1983, The V.P,
Instruction outlines responsibilities, rules of operation, frequenty of
meetings, and minimum topics of discussion., A review of minutes of CAC
meetings, and year-end reports reveals appropricte topics are being
addressed and that the committee 15 providing useful guidance., A health
physicist from the Corporate staff 45 currently visiting severs) non«CECo
utilities to search out potential dose reduction actions. There 1s need
for continuing fdentification of dose reduction actions with long-term
benefit, performing engineering cost-benefit studies, and prioritizing
the various possibilities in terms of dose reduction cost effectiveness
($/person-rem), CECo studies on cobalt reduction, Zn injection and
decontamination of primary systems are examples, but the 118t should be
expanded and periodically uptated &s conditions change and new
possibilities arise. This 13 an eres where corporate help could be
important since many items such as cobalt in velves have multieplant
applicability,

Prior to this assessment, the licensee was requested to respond to @
El-item questionnaire related to ALARA pctivities ot tne L2Selle Station
end corporate. Based on answers to the guestionnaire, and subsequent
discussions and materials reviewed, 1t 15 apparent that important dose
control and dose reduc.ion actions, and equipment upgrades were
implerented. The licensee has implemented studies concern1ng improved
operation and cleaning of resin beds, possible reduction of Co-60
release by oxtcndin? depressurization time during shutdown, use of
hydrogen water chemistry, material transport, and valve packina,

Overall, the corporate support is broad ano generally effective os
evidenced by support in the areas of management training (e.g., holding
“ALARA-Radiation Protection Awareness Day" seminars), encouragement of
communication between plants, development of cost-benefit criterie
($/person-rem), computer assistance in task snalysis, 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 & percentage of the plent
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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Training

The inspectors reviewed the licensee's ALARA trainin? groerlm. including
7

rediation worker, radiztion protection technician (R

y Mockup, end

genera) employee training (GET). Also reviewed were facilities;
fnstructor qualificetions; ALARE staff professional development; and
the interface between operations, maintenance, radiation protection,
and training departments,

Personnel ALARA Training

The inspectors reviewed the radiation protection GET program to
determine the edequaty of ALARA/RWF instruction, including lesson
plans, handout material, instructor manual, visual aids, training
facilities, sample examinations, and instructor quélifications, It
wis concluded that the ALARA/RWP portion of the course covered the
necessary tundamentals, examinations adequately tested the students'
knowledge (both theoreticel and practicel applications), facilities
were somewhat primitive but adequate, and the . was appropriste
instructor/student interface to reasonably assure that students
adequetely understood fundamental concepts, Additionally, the
review of the RPT trafning led to the conclusion that the formalized
qualification/0JT program for staff RPTs reasonably assured
appropriate RP/ALARA/RWP training, However, because contractor RPT
training consisted mostly of a screening examination and procedural
familigrization, there 15 less assurance that these individusls will
perform RP/ALAR&/RKF duties in an appropriate manner,

The licensee does not presencly conduct an advanced radiation worker
treining class beyond the teaching of RP/ALARA/RWP fundamente)
concepts during the one-day GET course, Although the licensee is
considering the development at a1l licensee nuclear stations of @
thiee or four-day course which would provide practical application
training of RP/ALARM‘RWP concepts for those workers who routinely
must wear protective clothing, work in contaminated areas, and
contend with sign.ficant dcie rate environments, the full
implementation of the proposed program may not occur for several
years (according to licensee representatives). Section 7 describes
severa) examples of workers who were observed durini this assessment
to demonstrate inadequacies in their fundamental ALARA training by
waiting in relatively high dose rate areas, rather than moving to
nearby known low dose rate areas.

Although the licensee does not have an sdvanced radiation worker
training course, the contractor who supplies general laborers and
crift workers has developed and implemented an RWP/ALARA/PC training
course for a1) new station contract employees. This training course
is given after completion of the licensee GET and censists of five
hours of instruction regarding ALARA awareness, radiological work
practices, and good general work practices. The training includes

11
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practical factors by instructing the workers to foliow the
requirements of & mock licensee work package, including RwP,
osimetry, and dose card reguirements, The attendees are required
to pess & practice) factors short answer/essay examination before
being granted site access., After being granted site access, the
contract workers gre given an orientation plant tour. Also,
contract workers who have had 1ittle or no prior nuclear experience
ore given practicel protective clothing training which 1s an
extension of the PC training given during licensee GET. The
inspectors reviewed the lesson plans and discussed the detatls and
objectives of these training courses with the contractor ALARA
Conrginator; no problems were noted, The contractor's RWP/ALARA/PC
training beyond the fundamental GET s an example of good
performance at the LaSalle Station and 15 an interim program
enhancement, pending development and implementation of 8 1icensee
advanced rediation worker training course for both licensee and
contractor voloyees.

The inspec.crs interviewed se'ccied members of the WP Operations)
Support/ALARA/RaP staff, reviewed their qualifications, and assessed
their professional development program. The seven staff members al)
had the appropriate radiation protection background and appeared to
have been assigned tasks which were appropriste to station ALARA
programmatic goals. However, the ALARA personnel occupy management
positions and therefore do not participate in RPT qualification/007
training, or any other formal training program pertinent to their
ALARA assignments. This lack of 2 formalized training program to
ensure ALARA personnel are generally know1!dxe|b10 regerding ALARA
programs and eave 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 coordinating activities with other departments, It appears
desirable to add ALARA staff members with significant 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 rcd1o‘o$1c¢ hazards. The inspectors also discussed
the benefits of par.icipation in various industry ALARA seminars and
workshops, exchange programs with other utilities during special
outage activities, participation in licensee system training
courses, and temporary assignments for special plant maintenance
related activities., Aithough the licensee has occasionally been
involved in some of these activities, this effort to date appears to
have been minimal,

12









! Improve the system for mogdyf cetion of the ALARA training program in
response t0 lessons learned.

¢ improve the cuplity of the morkup training to ensure 1t acequetely
reflects field conditions.

Hanppement Gopls

To essist eech station 4n measuring 1ts performence and to identify
recietion work thet requires additional exposure reduction end planning
enw ALKRE pction, CECo hes implemented & radistion exposure gosls program
which 13 described 4n 1t ALARA WMenua), Eech yesr esch station
gepertment 15 requested to develop annuel estimates for collective
recietion exposures, percent of genersl sc.ess ares cortamirated, and
personnel contamination events (PCEs).

The inspector reviewed the licensee's process for ca1cu1ating annye)
collective redietion exposure goels for the LeSalle plart. The process
beping three to six months before the end of the year by establishing
gose estimates for each station department for the following yesr based
ot predicted work loed, with the knowledge of historical dose and
menpower information included whe: available., These initial estimates
sre reviewed and refined by the joint effort of the ALARA Coordinator and
each department, Eventually these estimates become goals agreed to by
the depertment and the Stetion ALARA Committee (SAC). The sum of the
indivioue) depertmenta) goals becomes the stations ALARA goal. This goal
i reviewed by the SAC to ensure that 1t 1s both challenging anc
reslistic; 1f deemed too high, SAC cen lower this goal as it did n 1980
when the goal was changed from 950 to E75 personerem,

Although the licensee's guel setting practices ari not covered by forma)
procedures, the system appears tC work well, Throughout the goal setting
process, the ALARA Coordinator works with the SAC to refine and reduce
the dose estimates throu?h the application of ALARA techniques such as
shielding, work preplanning, and the use of fewer workers,

The epproved station dose goals are forwarded to the Cov orate ALARA
Committee (CAC) for review and comparison with the induitry average and
the better performing plants in the country, Snometimes, suggestions from
this review are forwarded to the Station Manager for considerition in
chenging the station's goal,

Fina) dose goals are established by the end of the year for the following
yeer. The annue) cose goals for each department are broken down into
monthly geals and are also broken down by major jobs (jobs estimated to
exceed 20 personsrem). 1he Radiption Protection Department monitors

lant performance daily reletive to these goals and sends comparisons

ptween actual dose and the dose goals each month to the Station Manager
and the department heads. This monthly tabulation includes explanstions
for any department dose overruns, During the year, station goals mey be
changed 1f required. For example, *f it becomes necessary to perform an






reguired for Jobs involving si;ri‘icant contaminaticn and/or
pirborne radicactivity., Type ¢ RwPs are valid for the Luretion of
the job and require 8 shiftly review by rediation pritection
supervisors

Both Type 1 end Type 2 RuPs require that opersting supervisors read
ary ungerstend them, thet & periddic review Yrequency be determinng
or 1f 2 periodic review by oen operations superviser 1§ not required,
thet the reason for not performing the review be documented, that
Type 1 RwPs have an initia) survey prior to the start of the work ¢n
that ®wP, and that all active Type 1 RwPs be resurveyed.

hn ALARA “check)ist" 15 required to be completed for each Type 1 and
Type ¢ kWP, The che x1ist 1s completed by rediation protection
personne), The checklist provides ¢riteria, which 1f met, require
the performence of an ALARA action review, The checklist 1s required
to be sigred by the job supervisor and radietion protection supervisor,
B ALRRE reviews grester than 30 person-rem are required to be
reviewed by the Station ALARA Committee (SAC) or cognizant persons
that can appraise exposure reduction for the task, A revi w of the
various forms contained in the RWP packa?e indicated they are not
humer factored to 8)low workers to readily identify their respons-
ibi111ies relative to ALARA,

The ALARA action review procedure requires that person-rem saved
through the ALAKA action review process be documented in the ALARA
pction review follow-up and tebuleted on the EWP reports system,
Although the procedure does not require that unnecessary exposure
(¢.9., due 10 reswork or error) be documented and trended or
evelutted, the reason for the unnecessa)y exposure was being
gocumented; however, 1t was not being trended.

The ALARA action review procedure also provides for ALARA outage
preparation for high exposure jobs, high contamin.tion potential
Jubs or other work which could benefit greatly from ALA
pre=planning. The pre-outage review is used as an 2id to

ensure that outege supplie: are edequate and/or ordered in advance
of the cutege start dates. However, the procedure does not define
pppropriate lead times for submittal of RWPs to ensure sufficient
time to perform ALARA reviews 1§ provided.

The licensee estab)ished & Radiation Protaztion/sLARA Work Request
Traveler (Memo No. 31) on January 17, 1880, This is not a formal
procedure but rather & memorandum of understending as to how the
radigtion protection and maintenance groups will work together on
processing a work reguest, A maintenance work analyst fills oy* the
sectior and routes it to the ALARA personnel., While there are no
mechanisms to ensure the ALARA personne)l obtain a work traveler in
sufficient time to perform an ALARA review commensurate with the
degree of expected exposure, inspector discussions with ALARA
personne) irdicated timeliness has not been & problem, The
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Estimated man-hours for tasks are provided by the work analyst for
the total job, The ALARA group evaluates the estimate based on
previous history 14 available, 1f not the estimate 15 accepted as
provided. The “icensee's ALARA staff does not routinely solicit
outside information on work history (e.g., man<hours intluding
person-rem) for particular tasks done at other utilities. The
licensee tracks daily accumulated man-hours and pzrsonsrem by use ¢f
“dose cards." The cards are filled out when any whole body exposure
c¢ould be received,

The inspectors re\iewed the adequacy of the licensee's estimates for
hehshours and rerson-rem for the completed and active radiation work
permit Yor ‘le current outage on Unit 2. The review found that
overall, th> licensee's estimates (man-: Jurs and person-rem)
appearad to *e adequate, The inspector estimated that the man-hours
vere nver estimated -~ about 13% of the RwPs generated. A number of
the over estimates v ~e due to use of man-hour estimates from
previous outages. Because of a change in scope of work or
improvements in performance technigues, the licensee was able to
complete the work in less time. For example, hydrolazing of the
scram discharge header was able to be compieted in 50% of the
previous time. However, the inspector did note that a number of the
man-hour estimates (particularly those associated with contractor
labor support) were significantly over estimated. for exemple, the
estimate being tracked by the ALARA group for set-up and tear down
of the Unit 2 Drywel® Bull Pen Area was estimated at about 2,200
man-hours., The licensee's ALARA personnel however projected that
the wort would be completed with 186 man-hours. A similar example
invelved 1apor support for Unit 2 reactor vessel disassembly and
reassembly. The work was estimated at 1100 man-hours to complete.
The licensec's ALARA personnel projected about 258 actual man-hours
to complete the work,

The inspectors identified very few RWPs where the man-hours were
underestimated, 1f man-hours were underestimated, this could result
in underestimating the accumulated exposure; consequently, ALARA
actions may not be taken where needed. The inspector concluded that
overall, the licensee's estimate for man-nours and person-rem to
complete a task appeared reasonable,

Procedure Implementation

The inspector's review of the ALARA controls outlined in the RWP
procedure and the ALARA action requests indicate that these
implementing procedures address basic elements of a program for
performing pre-planning, ongoing job review, and post-job
evaluation of radiological work activities. The inspectors review
of RWPs at the Unit 2 Drywell Control Point indicated the permits
were implemented in accordance with procedure reguirements. ALARA
checklists and action reviews were &.50 completed as required.

Hor “ver, the following concerns were identified:
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Inspectors obscrved personne) suiting up workers in bubble
hoods and plastic suits to perform work activities in the

Unit 2 Drywel) on the 67 B valve. Inspectors 81so observed
that one worker was resuited several times, Also, the workers
were held-up while the dosimetry of one of the workers was
re-positioned. These activities were performed in 8 regiation
field ranging from 5-30 mR/hr,

The inspectors also reviewed the licensee's ALARA planning for the
¢lesnsup and repair of tanks and tank rooms (e.g., ultrasonic resin
tank and waste sludge tenks) in the Unit 1 turbine building 603'
elevation, The licensee was cleaning up the room as part of @
bigger work activity to repair waste tanks, The inspector noted
that personnel made an entry into the ultrasonic resin and waste
sludge room on April 12, 1990, Workers were required to sift
through dry residue, several inches deep, to search for debris that
would hinder @ robot which 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 400-500 mrem whole body dose for a
15-minute entry, The (nspector noted that the licensee had not
performed & detailed ALARA eveluation of the entire redwaste system
repair operation to evaluate all ALARA options to deconi.minate and
¢leanup the various room areas and tanks, The work had been planned
from a mechanice) point of view, The workers did not wear extremity
dosimetry for the feet. The inspector noted that the dosimetry
procedures ¢id not require the use of extremity dosimetry but
recommended 1ts use 1f an extremity would receive 300 mrem and the
extremity dose was twice the whole body dose. (A separate
management meeting will be hald regarding the radwaste contamination
contro) and extremity exposure aspects of this matter,)

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

Improve overall guality, content and guidance contained in RWP and
ALARA procedures to ensure jobs are reviewed on sub-task bases and
all approoriate ALARA techniques are considered for exposure
reduction, Eliminate the use of memoranda to control ALARA program
activities,

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

Formalize and upgrade the criteria for the ongoing job review and
post-job evaluation process.
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8. ALARA Iniftiatives/Operational Practices

The inspectors observed inplant ALARA initiative (D/W shielding),
reviewed records/date, and discussed station dose reduction initistives
with licersee representatives. Engineering ALARA controls used for dose
reduction include, but are not limited to shielding, chemical
decontamination, flushing, and hydrole2ing. Maintenance of good water
chemistry, reduction of personnel involvement in high dose jobs and
initiation of new programs to identify sources of dose are also being
implemented successfully tv the licensee.

The chemistry program was disc ‘ssed with @ licensee representative.
Analytical results were examined and found to be within the EPkI
cuidelines. The representative statec the. riintaining the best water
chemistry possible is a factor in dose cort*.) and that no other programs
currently available to BWR's (hydrogen water chemistry, zinc addition,
etc.) have been implemented at the station, MHowever, 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 a cohesive program encompessing efforts and
studies to date and initiatives, The Plan will identify and prioritize
methods and resulte in an action plan to reduce cobalt in reactor systems
and provide a cos. ~enefit enalysis for the elements of the action plan,
The 1icensee specifies low cobalt bearing materials for use in reactor
and support system replacement.

Cost benefit anzlyses to evaluate person-rem savings associated with
chemica)l decontamination of the recirculation system via the LOMI process
have been made for past and the current outage (LZRO3). While the
benefits did not in all cases justify a chemical decontamination, it was
performed as part of L1R0Z, LIRO3 and L2ROZ, resulting in gencral ares
decontamination factors of 1.88 - 2.52. The chemical decontamination
cost benefit evaluation for L2R0O3 concluded that the person-rem savings
would be insufficient to justify decontamination for this outage.

Reactor cavity ¢l. 2rs and other decontamiration techniques such as
glass bead blaste- and high pressure hydrolazing of reactor
recirculation pump bowls, cavity drains in the reactor cavity and dryer
separator pits and other piping systems, reactor vessel nozzles and
primary system valves have been used effectively, The use of 2
scavenger robot and strippable coating on the reactor cavity are being
investigated.

Flushing of the ECCS before flood up to reduce dose and a final flush of
the system to reduce iron remaining in the system due to & condenser open
to the atmosphere was another example of effective decontamination
implemented by the licensee. A CRD water tank is used during drive
disassembly to provide both a decontamination medium and total body
shielding.
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A source term reduction program was initiated in July 1989 in an effort
to reduce dose rates by initiatives such as shielding, system flush, and
hydrolazing port installation., Approximately 50 hot spots/lines have
been identifiec by survey results and a report with appropriate
recommendaiions 1s being compiled. In one instance modification of fuel
pool recircuiztion reduced loc ) dose rates by a factor of two without
cost. A leak recuition program recently introduced is projected to save
approximately 10 person-rem in 19380,

Various remote (automated) equipment 15 used during outages to reduce the
time of exposure and reduce th. dose rates that contribute to exposure.
Included are a faster, second generation control rod drive handling
machine, multiple head tensioners, remote MS1V maintenance equipment,

quick disconnect insulation, remote tools, and CRD cleaning and disassembly
equipment, Two of the more significant contributors to person-rem
reduction are the use of the GERIS technique to inspect vessel welds, and
multiple head ternsioners., The licensee's estimate of the GERIS system
savings is 475 person-rem for the current outsge. In addition 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 initiatives, Most effective have been
chemical decontamination, increased shielding, hydrolazing and the use of
GER!S for remote weld inspection. Efforts to identify dose reduction
aspects indicate positive results for two new programs, leak reduction
and hot spot/lire source. Aggressive use of new and upgraded equipment
has reduced dose and should aid in outege reduction and critical paih
adherence.

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

Ass -sment/Self Evaluation

T 1icensee evaluates ALARA performance by conducting CA audits/
surveillances, post-job reviews, ALARA lessons-learned outage reports,
and special assessments by external organizations. The inspectors
selectively reviewed QA audit/surveillance reports of the ALARA program
from 1988 to present. These reports appeared to result in an adequate self
assessment of the ALARA program with a sufficient number of performance
based observations, The inspector also selectively reviewed portions of
a recent ALARA outage report and post-job reviews. Although it appearec
desirable for the iicensee to somewhat improve the quality of post-job
reviews, the lessons-learned presented in the ALARA outage report
appeared adequate to result in significant future dose-saving if
appropriately implemented. According to the licensee, during 1987-198¢
there were ten special externa) assessments of the ALARA program. A
selected review of the assessment reports showed that most of these
external appraisals identified areas of the licensee's ALARA program
which needed significant improvement. Although the licensee proceeded to
implement most of the suggested improvement items, it may be necessar; to
more aggressively pursue dose-saving recommendations as evidenced by
continuing high radiation exposure.

4






10,

The inspectors discussed with a Senior Licensee Manager the above congerrn
and the apparent desirability of integrating ALARA initiatives inte
maintenance trending programs. (The licensee presently does not formelly
factor anticipated radiation exposure into the component reliability
program,) The Senior Manager indicated that the licensee's Tesk Force on
the Conduct of Maintenance at Nuclear Power Stations would review the
above concerns at & future meeting. The Task Force members incluce er
2ssistant meintenance superintendent from each of the six licensee
nuclear power statiors and two licensee corporate senior managers., Ths
inspectors discussed with the LaSalle County Staticn task force member
additional details regarding the Task Force charter, ?cverning Nuclear
Operations Directive No. NOD-MAR.2, and licensee speculation un when the
aforementioned corrective action items would be completed and potentia’
means of integrating ALARA initiatives into maintenance trending
programs,

Basec on the above review, this portion of the licensee's program is
adequate. However, the following item 15 recommenced to strengthen th:
ALARA program,

¥ Develop a comprehensive BUP maintenance rework and equipmert problem
tracking and trending system to minimize radiation exposure by
increasing component reiliability,

Ex1t Meeting

The scope and findings of the inspection were summarized on April 27,
1990, with those persons indicated in Section 1. The inspectors
gescribed the areas inspected, indicating that although the licensee had
an adequate ALARA program, there was still room for considerable
improvement in almost all areas of the program (see the Executive
Summary, Enclosure 1 to the Cover Letter)., The licensee acknowledged the
inspection findings without exception. The licensee did not identify as
proprietary any of the material provided to or reviewed by the inspectors
during the inspection.
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Attachpest 2
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Attachoent 3
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ATTACHMENT 4

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

Non-Repetitive High Dose Jobs

1987

B

(Mingon, 1889)

LeSalle 1, 2 (1,384 rems)

o o o © o

Recirculation pump maintenance (197 ren)

Snubber reduction, testing, removal (126 rem)

Drywel) cooling installation (123 rem)

Mecharica) stress improvement program (10 year) (63 rem)
Drywel)l cleenup and decontamination (63 rem)

Total: £7¢ person=rem

1988
(#ingen, 1889)

Lasalle 1, 2 (247) rems)

® & 0o o ©¢ 2 0 > & ©

Install and remove scaffolding anc gratings (142 rem)

Snubber reduction, testing, removal (130 ren)

Drywell cooling installation « Unit 1 (1E5 rem)

Remove mechanical snubbers and suppert stee) in drywel - 122 rem)
Drywell decontamination/fire watch (115 rem)

Mechanical stress improvement prugram (25 rem)

Drywell cooling installation - Lait ? (94 rem)

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

Instal) reactor vessel leve) instrumentation system (60 rem)
Inspect/repair reactor recircuiation pumps (142 rem)

Total: 1146 person-rem



_abadea

B P VG ERRR ] W —

19889
(LaSelle Courty Station Radiation Protection Outage Report for L1R03)

LaSalle 1, 2 (1380 rems)

Drywell cooling modification (L2) (32 rem)
Remove/rebuild/replace 20 CRD (67 rem)

In service irspector (92 rem)

Drywell cooling ‘nstallation (L1) (160 rem)
Snubbers (8 rem)

SRY (13 rem)

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

Shielding (27 rem)

o O o o n o 6 o

Tote): 467 person-rem

B BT O e—— pr— T Vs W R S S (P S W R e memem— A p— - T ERTERRNRNNIRRR_——===



Y T W T

i e e e e me e e o e e e B e e e i e T e e e A B & e

RTTACHMENT §

Dose Reduction Techntggps for Repetitive Migh«Dose Jobs Conducted During
1s

ytine Uperations and Uutages

Primery Valve Maintenance and Repair

DPese Rate Reduction Techrnigues:

o 0 N " 06 6 on B

Kydrolase local piping and valve internals

Flush local pipes end valves 1f practical

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

Evaluate need for loca® ielding

Establish low-dose-rate waiting areas

Provide beta protection 1f required

Use mobile shield rack

Design and fabricate custom shielding package for unshielded valves

Timesaving Techniques:

e

o ® o © ¢ o ©

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

Use specifalized tools to remove and replace packing and valve seat

Provide mockup training on valve repair 1f practical

Provide 1ighting and scaffolding if necessary

Use photographs and drawings of valves to fariliarize workers

Prefabricated packing of parts

Use of ribbon packing or line load packing

Remove interferences

Contamination-Reduction Technigues:

T D o v 0 0 0 © ©

Utilize glove bags or catch pans

Provide local ventilation 1f practical

Pla:e plastic or blotter paper under valve

Decontaminate area under valve periodicall

Contain packing material and velve 1nterna{ following removal
Moisten valve internals

Install diaphragm inside valve body

Thoroughly vacuum valve internals prior to reassembly

Bead blast valve internals



Operations-Surveillance, Routines, and Valve Lineups

Dose-Rate-Reduction Techniques:

Use »each rods and "T" handles for high-dose-rate ares valves

Assure continuous dose-rate monitoring (digital electronic dosimeters) ir
nighsradiation areas

Schedule rounds or surveillence when operating conditions yield the
lowest dose rate

’ Assure that hnt spots and lowe-dose-rate areas are 2l posted

. Move step-off pacs close to the operator observation point

‘ Locate instrument readouts in & low-cose~rate ared

‘ Use water windows, TV, and mirrors

¥ Flush instrument periodically

' Reduce surveillance frequercy in high-radiation areas if possible
Timesaving Techniques:

2 Attach pictures or d=awings of valve locations onto cubicle doors
;i Provide floor and wall markers pointing a2t valve locations

1 Use highly visible easy~to-read valve tags

. Provide valve checklist with written description of valve locations
: Use colored ribbon to identify faulty equipment

Use lead shielded barre) carts

Plant Decontamination

Dose-Rate-Reguction Technigues:

°
e
°
¢

Use lead shielding on fork 1ift and drum carrier

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

Segregate waste by radiation level

Timesaving Techniques:

o o o o o ©

o ©

Employ dedicated decontamination technicians

Use carts to move laundry and dry active waste

Use floor-scrubber and wzll-washing machines

Use steam-cleaning machines

Use air-operated vacuum cleaners

Use high pressure freon, glass bead, electropclishing and ultrasonic
¢leaning equipment

Provide judicious planning of areas to be deconned

Use the most appropriate decon technique

Test all mechanical and electrical equipment before use
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ATTACHMENT 6

Annua) Dose Goals vs Actual for the LaSalle County Station

Dose (Rems)
Year (Initial Goal) (Revised Goal) (Actual)
1887 800 1149 1384
186% 1100 2000 24685
1889 1400 1400 1386

1980 675



3.

ALARA TEAM INSPECTION GUIDANCE

Background

1.

LA

1
o

I

o

Keview dose history, including significent high dose jobs.
Review ALARA program history.

Compare exposure for major jobs with the national average.

ALARA Program/Organization

&l

2.8

€.3

2.4

€9,

2.6

€7

verify that an adequate written management policy, statement has been
issued to cover the ALARA program,

Through interviews and inspector assessment, determine management and
worker participation and knowledge of the ALARA program.

ls management committed towards ALARA as demonstrated by its
allocation of manpower and resources, along with verbal and written
gndorsements to this commitment?

Is there an ALARA suggestion/incentive program? If yes, is it
effectively used?

Is ALARA considered in employee/manacement performance appraisals?

Determine whether the following positions exist, and whether the
assigned personnel are qualified for the positions:

2.6.1 Full time ALARA Coordinator.
2.6.2 ALARA Committee,

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

2.7.1 Corporate ALARA organization.
Rit.8 Plant Manager.

o ALARA Coordinator.

2.7.4 ALARA Committee.

Lol ® Radiation Protection Manager
2.7.6 Health Physics Department.
Slisl Uesign Engineering,

2.7.8 Outage Coordinator.

2.7.9 Individual workers.

2.7.10 Maintenance Department.

Corporate Involvemen

3.1
3.2

Is Corporate support for ALARA aggressive and effective?
To what degree and under whose direction does the licensee integrate
Corporate initiatives into the plant's ALARA program?






g

o

5.3 Are there department man-rem goals established and periodically

5.4

reviewed?

Does the 1icensee's ALARA program achieve 1t's goals and ubjectives?

ALARA/RWP Procedure Implementation

6.1

6.2

6.3

Assess mechanics of ALARA reviews: pre and pust job review criteria)
enforcement of ALARA controls and RWP requirements; input from job
supervisor; method by which ALARA controls &nd RWP requirements ere
relayed to workers; how actual dose for job i1s tracked, tesm size

determination.

Are ALARA Coordinators in the field? Are RWPs reviewed?
Chec’ the method for estimating the number of man-hours per job.
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

1.3

7.4

7.8

7.6

Tl

7.8
7.9

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

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

Verify that the ALARA organization i1s allowed sufficient lead time o
review proposed design changes, modifications, and meintonance work.

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

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

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

Verify that the ALARA program has adequate programs for modifying or
terminating jobs that deviate from the original 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?






8.3

8.6

8.7

8.8.

8.9
8.10

8.11
8.12

8,13
8.14
8.15

-
!

Determing whether a routine (€.g., weekly) program exists to
physically inspect high radiation and very high radiatior areas to
verify proper controls,

ls preventative maintenance being formed, and if 50, is the frequency
of the meintenance adequate? Are they being performed at the most
dose effective time?

Does the licensee have a leak reduction program?

Is the licensee replacing high cobalt components such as: feedwater
regulator valves (BWR's), CVCS flow controllers (PWR's) components of
other valves and pumps, cont. ol blades, fuel chanrels, incore
instruments, CRDM bearings (BWR's), and steam generator tubes and
fuel grids ZPNR'S)?

Dose the licensee use strippable coatings, steam cleaners,
hydrola ing grit blasting, dry ice blastings, rotating her s (brushes
with nylon bristles tripped with silicon carbide), roteting stee)
brushes and cylindrical core devices (pigs) with silicon carbide or
wire bristies, and 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 menipulating
Jobs? For example, are robots used for eddy current testing and
sludge lancing in steam generators, diving, and 1SI (PWR's)?

Is & high-powered pump used for sump cleaning?

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

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

Are automatic manway removers, such as hydraulic 1ift tables used
(PWR's)?

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

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

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

Are in-pool temporary filtering systems used? If so, are they of an
acceptable type?









\
IR E . i A L

U

ection plan provide for the involvemetit of system engineers to #ssist
in propesing modificetions for those systems with chronic problems?

9.8 Are maintensnce reworks reviewed to determine “001 cause: personng)
error during repair, wrong parts, insccurate diagrams, €tc.?

9.9 Are equipment history files reviewed to identify unreliable
equipment? Are corrective actions teken to replace this eouipment
with more reliadle equipment?

9.10 What percent of jobs had tu be reworked beceuse uf perscrnnel error,
wrong parts, etc.?

10, Summary

JENPTTRp———



ALARA TEAM 1KSPECTION

SUMMARY GUIDANCE

In the cer~tion of the inspection the big-picture results that we are trying
to achieve shou.. be kept in mind. To assist each inspector in focusing their
efforts, think in terms of addressing the foilowing questions in & summary
section to each of the main inspection areas. Jt is acknowledged that many of
these questions are unanswerable based on one or two inspections, but if the
informetion 1s available and cen be disCL sed with an eye towards coupling it
with tre results of future ipspections, tha. we sho.'d try to do so.

1

Batkgryund

Hat dosv history improved, dcclined or stay.a eoout the same?

Have any chanyes been obviously attributable to major programatic changes
in the ALARA program?

Khy were the high dose jcbs so high? Was there any aspects of the jobs

that stood out as a major contributor to the high dose, or was it the
resul. of numerous factor,?

How does this licensee compare to the industry?

ALARA Program/Organization

Is managemsnt clearly supportive of maintiining and improving their ALARA
program?

Does the overall level of knowledge, attitude and understanding of ALARA
by licensee r~~sonnel (staff and management) have a noticeable impact on
t ¢ overall wn. . ementation of the program?

Are the defined ALARA program positions (e.o., 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, is there
an apparent feature that either make it work well or keep it from being
effective?

Corporate Involvement

Is Corporate involvement in ALARA 2 help or a hindrance to the plant?
Where can they improve and what are they doing that appears to be
beneficial?

ireiring

Are personnel being adequately trained in ALARA? Are the righ* neople
being traired and 1s the training sufficient in scope and depth? ls it a
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“

Loes their ALARA program overal'l appear to be effective? Are there
pirticular portions of the prograw that stend out as particularly good or
particulerly ,vor? What should the l1icensee continue to do, and where do
the, need to improve”



