APR 2 2 1982

MEMORANDUM FOR: Harold S. Bassett, Acting Director
0ffice of Management and Program Analysis

FROM: Harold R. Denton, Director
Office of Nuclear Reactor Regulation
SUBJECT: GREEN TICKET 11762 - OTTINGER QUESTIONS

Attached are the NRR responses to the questions posed by Representative Richard L.
Ottinger and forwarded in your note of April 14, 1982,

This response was prepared by R. J. Serbu of the Radfatfon Protection Sectfon,
RAB, DSI, NRR.

Drivint Sgned W)
! R Dentom

Harold R. Denton, Director
Office of Nuclear Reactor Regulaticn
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Ta.

To what do you attribute the increase in worker exposure?

The increase in occupational radiation exposure at commercial nuclear power
plants results primarily from routine maintenance and special maintenance
as opposed to other routine activities such as reactor operation and

surveillance waste processing, and in-service inspection of equipment.

For pressurized water reactors (PWR's), the major contribute to occupational
dose have been steam generator inspection, maintenance and repair, including
steam generator replacement and tube resleeving efforts. Seismic hangar

and snubber inspections and repairs have recently become significant

source of dose. For boiling water reactors (BWR's), the major increase in
occupational dose is attributable to torus modifications, repairs related

to stress corrosion cracking of pipes, seismic hangar and snubber inspections

and repair, and changes to upgrade fire protection systems.

These major contributors to occupational doses have resulted primarily from
unanticipated premature failure of major equipment or from recognition of

need for equipment improvements.

Has the NRC prepared studies to determine projected levels of worker exposure?

Although we have not sponsored specific studies to project doses, there are
several staff actions in which projected levels of worker doses are deter-
mined. The NRC staff requires each power reactor license applicant to

provide projected worker doses in their Safety Analysis Reports which cover
several work categories, including construction (i.e., on a site where a
nuclear power unit is already operating), reactor operations and surveillance,
routine maintenance, inservice inspection, special maintenarce, waste
processing, and refueling. The NRC staff reviews these submittals and

prepares the Safety Evaluation Reports and Environmental Impact Statements.



Additionally, when nuclear power reactor licensees submit amendment requests
which involve significant worker doses (e.g., for reactor coolant system
repairs), the NRC staff evaluates the proposed task to assure that the
methods and projected worker doses will be ALARA (as low as reasonably

achievable).

The NRC has prepared studies to determine the sources of worker doses
associated with steam generator maintenance, inspection, repair, removal,
and replacement. These studies are derived from actual operations and
provide dose information which is typically task-related (e.g., removal of
manway covers, tube plugging, sludge lancing). The studies are intended

to help in the planning of related operations. Summaries of recent studies
are contained in NUREG/CR-1595, "Radiological Assessment of Steam Generator
Removal and Replacement", (PNL, December 1980), and NUREG-0866, "Steam

Generator Tube Experience" (February 1982).

The NRC report, NUREG-0713, “"Occupational Radiation Exposure a- Commercial
Nuclear Power Reactors", a copy of which is enclosed, provides a year-to-
year assessment of doses at power reactors. NUREG-0713 provides specific
information which enables the Staff to assess and project doses for workers,
This includes an annual determination of the average dose for all

occupationally exposed workers, the average dose per worker per reactor

facility, average dose per PWR and BWR worker, the number of individuals

in specified exposure ranges, annual collective doses by work function and

personnel type, and an annual overexposure summary.




7b.

7,

Assuming that steam generator tube repairs account in large part for the
recent increase in worker exposure, what specific guidelines has the NRC
distributed to utilities replacing or repairing steam generators to ensure

the lowest reasonably achievable exposure levels?

The NRC Staff has prepared and issued NUREG-0886, "Steam Generator Tube
Experience” in February of 1982. This document includes exposure reduction
techniques which provide ALARA dose guidance specifically oriented to steam
generator associated tasks. It additionally provides a summary of occupational

radiation exposure data derived from recent pressurized water steam

generator inspection and repair experience.

Other NRC guidance which has beeﬁ published includes Regulatory Guide 8.8,
"Information Relevant to Ensuring That Occupational Radiation Exposures at
Nuclear Power Stations Will Be As Low As Is Reasonably Achievable" (June
1978), and draft NUREG-0761, "Radiation Protection Plans for Nuclear Power
Reactor Licensees" (March 1981). These documents provide standards, criteria,
and guidelines for integrating ALARA concepts into power reactor design

and operations, including maintenance and any tasks involving occupational

exposure.

Does the NRC foresee problems of this type occurring for other repairs or
retrofits?

Yes - recurring and additional problems calling for repairs and retrofits are
anticipated. Steam generator tube degradation at PWR's will continue to be a

problen for the immediate future. The NRC Staff is presently preparing



criteria which will increase the amount of inservice inspection (ISI) required
for steam generators. Both the ISI and associated repair effort will probably
cause increased total doses to workers. At BWR's, the pipe cracking problem
may continue until repair efforts are complete and control measures
implanented., BWR torus modifications should be generally complete in the

coming year (1982).

Other modifications required as a result of the TMI accident, such as reactor
vessel inventory measurament systems, will result in doses to workers in the
next fes years. However, we have not quantified these doses resulting from

such modifications because they will vary depending on specific plant conditions.
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zpplicant has worked or been exposed at any other
nuclear facility or has exceeded his or her exposure
limit at the same nuclear facility?

Noes the NRC maintain, or reguire its licencsees to
mgintqin,_longftermAhealth_reco:ds of employces who have
peen radiologically exposed to determine long-term
health effects of ionizing radiation?

what activities does the NRC conduct in conjunction with
the Transuranic Register? 1If none currently, have there
been such activities in the past? Is the NRC
considering instituting or reinstituting its
participation in the Register? If not, why not?

pPlease describe in sufficient detail each program
referred to and numerically identified in the following
excerpt from the ACRS report previcusly cited.

*we are encouraged to note that the NRC has
recognized the importance of this problem and has
completed (1) initial steps for developing a
corprehensive research program for addressing the
associated regulstory needs, We are encouraged
also to see the (2) related rescarch activities
that have been developed to fill voids in the
regulatory aspects of a wide variety of problems
associated with the protection of workers at
nuclear facilitles.®

To what do you attribute the increase in worker
gzgqsure?

a, Pas the NRC prepared studies to deterime projected.
levels of worker exposure?

b. Assuming that steam generator tube repairs account
in large part for the recent increase in worker
exposure, vhat specific guidelines has the KRC
distributed to utilities replacing or repairing
steam generators to ensure the lowest reasonably
achievable exposure levels?

Ce Doce the HRC foresze problems of this type
occurring for other repairs or retrofits?
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Does the NRC review for completencss and accuracy the
training secsions for nuclear "junpers" conducted by
licensees? Please provide the Subcommittee all policy
guidance provided to licensees on this subject and a
Gescription of its review of these training proyraus,

Does the NKRC promulgate maximum cumulative exposure
limite for cach licensece? If not, vhy not? 1If so, what
grnctions are available to the NRC in the event =uch
limit is exceeded?

Sincerely,

/g/,u A (7/127 -

Richard L. Ottinger
Chairman
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SUBJECT: GREEN TICKET 11762 - OTTINGER QUESTIONS
Attached are the NRR responses to the questions posed by Representative Richard L.
Ottinger and forwarded in your note of April 14, 1982.

This response was prepared by R. J. Serbu of the Radiation Protection Section,
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To what do you attribute the increase in worker exposure?

The increase in occupational radiation exposure at commercial nuclear power

plants results primarily from routine maintenance and special maintenance

as opposed to other routine activities such as reactor operation and

surveillance waste processing, and in-service inspection of equipment.

For pressurized water reactors (PWR's), the major contribute to occupational
dose have been steam gererator inspection, maintenance and repair, including
steam generator replacemert and tube resleeving efforts. Seismic hangar

and snubber inspections and repairs have recently become significant

source of dose. For boiling water reactors (BWR's), the major increase in
occupational dose is attributable to torus modifications, repairs related

to stress corrosion cracking of pipes, seismic hangar and snubber inspections

and repair, and changes to upgrade fire protection systems.

These major contributors to occupational doses have resulted primarily from
unanticipated premature failure of major equipment or from recognition of

need for equipment improvements.

7a. Has the NRC prepared studies to determine projected levels of worker exposure?

Although we have not sponsored specific studies to project doses, there are
several staff actions in which projected levels of worker doses are deter-
mined. The NRC staff requires each power reactor license applicant to

provide projected worker doses in their Safety Analysis Reports which cover
several work categories, includinc construction (i.e., on a site where a
nuclear power unit is already operating), reactor operations and surveillance,
routine maintenance, inservice inspection, special maintenance, waste
processing, and refueling. The NRC staff reviews these submittals and

prepares the Safety Evaluation Reports and Environmental Impact Statements.



Additionally, when nuclear power reactor licensees submit amendment requests
which involve significant worker doses (e.g., for reactor coolant system
repairs), the NRC staff evaluates the proposed task to assure that the
methods and projected worker doses will be ALARA (as Tow as reasonably

achievable).

The WRC has prepared studies to determine the sources of worker doses
associated with steam generator maintenance, inspection, repair, removal,
and replacement. These studies are derived from actual operations and
provide dose information which is typically task-related (e.g., removal of
manway covers, tube plugging, sludge lancing). The studies are intended

to help in the planning of related operations. Summaries of recent studies
are contained in NUREG/CR-1595, "Radiological Assessment of Steam Generator
Removal and Replacement", (PNL, December 1980), and NUREG-0866, "Steam

Generator Tube Experience" (February 1982).

The NRC report, NUREG-0713, "Occupational Radiation Exposure at Commercial
Nuclear Power Reactors", a copy of which is enclosed, provides a year-to-
year assessment of doses at power reactors. NUREG-0713 provides cpecific
information which enables the Staff to assess and project doses for workers.
This includes an annual determination of the average dose for all
occupationally exposed workers, the average dose per worker per reactor
facility, average dose per PWR and BWR worker, the number of individuals

in specified exposure ranges, annual collective doses by work function and

personnel type, and an annual overexposure summary.




7b.

TE,

Assuming that steam generator tube repairs account in large part for the
recent increase in worker exposure, what specific guidelines has the NRC
distributed to utilities replacing or repairing steam generators to ensure
the lowest reasonably achievable exposure levels?

The NRC Staff has prepared and issued NUREG-0886, "Steam Generator Tube
Experience" in February of 1982. This document includes exposure reduction

techniques which provide ALARA dose guidance specifically oriented to steam

generator associated tasks. It additionally provides a summary of occupational

radiation exposure data derived from recent pressurized water steam

generator inspection and repair experience.

Other NRC guidance which has been published includes Regulatory Guide 8.8,
"Information Relevant to Ensuring That Occupational Radiatiecn Exposures at
Nuclear Power Stations Will Be As Low As Is Reasonably Achievable" (June
1978), and draft NUREG-0761, "Radiation Protection Flans for Nuclear Power
Reactor Licensees" (March 1981). These documents provide standards, criteria,
and guidelines for integrating ALARA concepts intc power reactor design

and operations, including maintenance and any tasks involving occupational

exposure.

Does the NRC foresee problems of this type occurring for other repairs or
retrofits?

Yes - recurring and additional problems calling for repairs and retrofits are
anticipated. Steam generator tube degradation at PWR's will continue to be a

problem for the immediate future. The NRC Staff is presently preparing



criteria which will increase the amount of inservice inspection (ISI) required
for steam generators. Both the ISI and associated repair effort will probably
cause increased total doses to workers. At BWR's, the pipe cracking problem
may continue until repair efforts are complete and control measures
implenented. BWR torus modifications should be generally complete in the

coming year (1982).

Other modifications required as a result of the TMI accident, such as reactor
vessel inventory measurement systems, will result in doses to workers in the
next few years. However, we have not quantified these doses resulting from

such modifications because they will vary depending on specific plant conditions.
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STAPT PwrrUToR April 9' 1982

The Eonorable Wunzio Palladino
Cheirnan

Luclear Regulatory Commission
washington, D.C. 20555

Dzaar Kr., Chairmant

In its Annual Report to Tongress entitled "Review and
Pvaluation of the Nuclear Regulatory Commigsion Safety Rescarch
Progrem for Fiscal Year 1983," the ACRS noted the rapid increase
in cumulative occupational exposure arsociated with the operation,
maintenance and modification of commercial nuclear power plants,

The report ctates:

rwhercas a few years ago, the generally accepted

value for a single power plant was about 500 person-
rem per year, the latest tabulation published by the
WPC showed that the average collective dose per
opzrating unit increased by 33 percent between 1979
ond 1980 and now approximates 790 person-rem per

car., Projections are that some individual plants
vill have collective doses of &8s much as 5,000
parcon-vem for 1982."

Tn view of occupational exposure jncreases of this
magnituvde and the increasing number of workers who have
been and will be exposed, pleace respond to the folluwing
questicns on or before April 23, 1982.

/,"?\Eg l. Does the NRC maintain, or require its licenses to
MPA maintain, complete exposure records for all workers in
tadjozctive portions of a nuclear facility?

“gff . 2, Does NRC maintain a "tracking” system for licensees to
A enpure against overexposure of individual workcrg who
may work at more than one nuclear facility?

W ?3ESE§ 3. Does the NRC maintain, or require its licensecs to
maiptain, a screening process to determine whether an
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zpplicant has worked or been exposed at eny other
nuclear facility or has exceeded his or her exposure
limit at the same nuclear facility?

s £, Does the NRC maintain, or reqguire its licensees to
'Zzesg maintain, long-term health reco:ds of cmployccs who have
been radioleogically exposed to determine long-term
health effects of ionizing radiation?

e what activities does the NRC conduct In conjunction with
2 h4§>F\ the Transuranic Register? 1f none currently, have there
been tsuch activities in the past? Is the KRC
considering instituting or reinstituting its
participation in the Register? If not, why not?

6. please describe in sufficient detail each program
referred to and numerically identified in the following

izciié excerpt from the ACRS report previously cited.

*we are encouraged to note that the NRC has
recognized the importance of this problem and has
completed (1) initial steps for developing a
comprehensive reecarch program for addressing the
associated regulatory needs. We are encouraged
also to see the (2) related research activities
that have been developed to fill voids in the
requlatory aspects of a wide variety of problems
estociated with the protection of workers at

nuclear facilitles.®

Te To what do you attribute the iggigg§e~jq_ﬁprkgx

.}JQEQl exposure?
a. Bas the MRC prepared studies to deterime projected .
levels of worker exposure?

b. Assuming that scteam generator tube repairs account
in large part for the recent increase in worker
exposure, vhat specific guidelines has the KRC
distributed to utilities replacing or repairing
steam generators to ensure the lowest reasonably
achievable exposure levels?

Ce poes the KRC foresze problems of this type
occurring for other repairs or retrofits?

v
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Doeg the KRC review for completencse and accuracy the
triining sessions for nuclear "junpers” conducted by
licensees? Please provide the Subcormittee all policy
guidance provided to licensees on this subject and a
Cescription of its review of these training proyraws,

Does the NRC promulgate maximum cumulative exposure
linites for cach licensee? "1f not, vhy not? 1If so, what
gancticns are available to the NRC in the event such
limit is euceeded?

Sincerely,

 pifad [714/?74 -

Richard L. Ottinger
Chairman



