
Docket Nos. 50-259/260/296 DISTRIBUTION

Re: Browns Ferry Nuclear Plant, Units 1, 2 and 3

Mr. Hugh G. Parris
Manager of Power
Tennessee Valley Authority
500A Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Dear Mr. Parris:

SUBJECT: BROOKHAVEN NATIONAL LABORATORY'S DOSE
REDUCTION PROJECT PLANT INFORMATION VISIT

NRC PDR

Local PDR
ORB82 Reading
DEisenhut
OELD
ELJordan
JNGrace
SNorris
RClark
ACRS (10)
Gray File
FCongel, RAB

OLynch, RAB
C. Hinson, RAB

KEccleston

The Nuclear Regulatory Commission has contracted with Brookhaven National
Laboratory (BNL) to study occupational dose reduction at nuclear power
plants. The three contracts which have presently been let are summarized
in Enclosure A.

Studies I and II, entitled "Occupational Dose Reduction at Nuclear Power
Plants" and "Evaluation of Occupational Dose Reduction Actions," involve
collecting hard data on high exposure jobs and dose reduction modifications.
In order to facilitate this study, stations should have job exposure
computer data bases., Since your station is one of the few which meets
these criteria, it would be appreciated if you would participate in this
effort. The nuclear stations selected comprise plants from different
utility groups throughout the U. S. They include General Electric,
Westinghouse, Babcock & Wilcox, and Combustion Engineering NSSS plants.
The project objectives and the approach which BNL is taking to gather this
information have been reviewed by an ad hoc dose reduction working group
consisting of representatives from INPO, EPRI, EEI, Westinghouse, Bechtel,
and Commonwealth Edison. The collected data and other dose reduction
information will be published and distributed to all participating nuclear
power stations.

Enclosure B, entitled "Interview and Data Gathering Outline and Estimated
Station Personnel Involvement," lists the types of station personnel who
should be involved in this plant visit. One station individual, preferably
the Radiation Protection Manager, should act as the Brookhaven Project
Coordinator. It would be helpful if he could schedule interview dates and
times with the appropriate individuals listed in Enclosure B. The only
restrictions on the interviews are that the Maintenance and Engineering
Supervisor must be scheduled at the beginning of the visit, that a half-
hour be alloted between interviews and that no more than two interviews be
scheduled simultaneously.
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Mr. Hugh G. Parris

Enclosure C is a copy of "Brookhaven National Laboratory's Dose Reduction
Projects Interview Worksheets" for the various station personnel. These
are interview worksheets, not questionaires, therefore, these forms need
not be completed by your station personnel. They are being distributed at
this time to allow your personnel to review the questions in advance so that
an efficient interview can be conducted. In addition, at the end of some
of the interview worksheets you will note under attachments a list of
copies of information desired. It would be greatly appreciated if approval
to release this date could be obtained and copies of these data sent to
Bruce Dionne (516) 282-7132 at Brookhaven National Laboratory prior to the
station visit. This will allow the BNL people to better prepare for the
station visit, it will speed up the paperwork done at the site, and will
minimize the impact on plant personnel.

During the station visit, the two Brookhaven Health Physicists will also
be collecting cost-benefit information on dose-reduction engineering
modifications and man-hour and man-rem data for the high dose jobs. The
only assistance needed will be guidance by station personnel on where or
how to retrieve this information.

It is intended that the BNL information visit will have minimal impact on
station personnel time. In order to accomplish this, your Brookhaven
Project Coordinator should contact the NRC Project Manager at least two
weeks prior to the visit to discuss any concerns, questions, training or
security items which you may have.

The reporting requirements associated with this information collection
affect fewer than ten respondents; therefore, OMB clearance is not required
under P.L. 96-511.

Sincerely,

Original signed by/

Enclosures:
As stated

Domenic B. Vassallo, Chief
Operating Reactors Branch P2
Division of Licensing

cc w/enclosures:
See next page
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Mr. Hugh G. Parris
Tennessee Valley Authority
Browns Ferry Nuclear Plant, Units 1, 2 and 3

CC:

H. S. Sanger, Jr., Esquire
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E 11B 330
Knoxvi 1 1 e, Tennessee 37902

Mr. Ron Rogers
Tennessee Valley Authority
400 Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Mr. Charles R. Christopher
Chairman, Limestone County Commission
Post Office Box 188
Athens, Alabama 35611

U. S. Environmental protection
Agency

Region IV Office
Regional Radiation Representative
345 Courtland Street, N. W.

Atlanta, Georgia 30308

Resident Inspector
U. S. Nuclear Regulatory Commission
Route 2, Box 311
Athens, Alabama 35611

Mr. Donald L. Williams, Jr.
Tennessee Valley Authority
400 West Summit Hi lT Drive, W10885
Knoxville, Tennessee 37902

Ira L. Myers, M. D.
State Health Officer
State Department of Publ ic Heal th
State Office Building
Montgomery, Alabama 36130

Mr. H. N. Culver
249A HBD

400 Commerce Avenue
Tennessee Valley Authority
Knoxville, Tennessee 37902

George Jones
Tennessee Valley Authority
Post Office Box 2000
Decatur, Alabama 35602

Mr. Oliver Havens
U. S. Nuclear Regulatory Commission
Reactor Training Center
Osborne Office Center, Suite 200
Chattanooga, Tennessee 37411

James P. O'Reilly
Regional Administrator
Region II Office
U. S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303



BROOKFM~J M. IG"TAL ~ M'CFQ.~MY

A Projects
'l

C'.

Occu ational Dose Reduction at &>clear Power Plants
~ Identify high exposure jobs, their collective dose

range, and their respective dose reduction techniques.
~ Investigate methods of selecting high reliability and

low maintenance equipment.

~ Recommend improved radioactive waste handling equipment
and procedures.

~ Examine current ALARA incentives and recommend new
positive steps to provide additional dose reduction
incentives.

~ Compile an "Occupational Dose Reduction at TTuclear PowerPlants" manual containing information on: data and
techniques on high exposure jobs, cost-benefit calcu-
lations, ALARA procedures, ALARA equipment, and casehistories of innovative ALARA techniques.

II. Evaluation of Cccu ational Dose Reduction Actions
~ Identify cost effective dose reduction techniques.
~ Collect actual and estimated. cost associated with:

implementation of technique, dose to install, dose
savings, labor savings and time savings.

~ Per form cost»benef it evaluations and rank dose
reduction techniques.

A Comparative .eview of Occupational Dose Experience
at U.S. and Forei n nuclear Power Plants
~ Compile data on nuclear power plants occupational doses,i.e., collective dose, number of workers, average dose

equivalent per plant, average worker dose equivalent,
and power history.

6 Identify factors contributing to dose differences.
~ Host international workshop on dose experiences.

Prepare value-impact analysis on the foreign dose
reduction actions identified.

Principal Investigators:
Dr. John W. Baum
Research Section Head
516/282-4214

Mr. Bruce J. Dionne
Health Physicist
516/282-7132





Enclosure B

. Brookhaven National Laboratory Dose Reduction Prospect

Interview and Data Gatherin Outline,

and Estimated Station Personnel Involvement

1. Superintendent: (15-30 min) Opinion on NRC and INPO role in ALARA;

Station, Department and Job MANREM Goals; Worker ALARA Incentives;

and Management ALARA Incentives

2 ~ Engineering Supervisor: (40-60 min) NPRD Data and Job/Component Exposure

Data Usage; Dose Considerations in Equipment Selection or Removal;

Worker ALARA Incentives; Management ALARA Incentives; ALARA Design

Audit Responsibilities; which Engineers are Responsible for Selected

High Exposure Jobs and Dose Reduction. Modifications?

3. Engineers: (1-4 hours) Descriptions of High Exposure Jobs and their

associated Dose Reduction Techniques; and Dose Reduction Modification

Packages.

4. Maintenance Supervisor: (30-45 min) NPRD Data and Job/Component Exposure

Data Usage; Dose considerations in Equipment Selection or Removal;

Preventative Maintenance Frequency; Worker ALARA Incentives; Management

ALARA; ALARA Hardware Installation Responsibilities; ALARA Job

Planning Responsibilities; and which Maintenance Foreman is Responsible

for Selected High Exposure Jobs?





Enclosure B (cont ~ )

5. Maintenance Foreman: (2-3 hours) Description of High Exposure Jobs and

their Associated Dose Reduction Techniques.

6. NPRD Technician: (15-20 min) NPR Data Dissimination and NPRD Usage.

7. Radiation Protection Manager: (1-2 hours) Opinion on NRC and INPO's Role

in ALARA; Station, Department and Job MANREM Goals; Vorker ALARA

Incentives; Management ALARA Incentives; Job Dose Tracking Usage and

Benefits; ALARA Program Components; and H.P. Technician ALARA

Responsibilities.

8. ALARA Coordinator: (4-6 hours) Job/Component Exposure Data Dissimination;

Job Dose Tracking Uses and Benefits; ALARA Program Components; Station,

Department and Job MANREM Goals; ALARA Equipment; ALARA Outage and

Annual Reports; Job Dose Tracking System Description; High Exposure Job

Description and RWP Coding; High Exposure Job Dose Reduction Tech-

niques; Dose Reduction Modification Cost Benefits; and Dose Reduction

Modification Installation Dose and Dose Savings.

9. Radwaste Supervisor: (1-2 hours) Radwaste Annual Reports; Radwaste

Packaging, Storage and Loading Improvements; Radwaste Procedures,

Equipment and Training; and Radwaste Problems and Fixes.





ENCLOSURE C

Attachment 2

Brookhaven National Laboratory 's
Dose Reduction Projects Interview Worksheet

for the
Su erintendent

1. What would vou like to see the NRC do to promote and regulate ~PA?

2. What would you like to see INPO do to promote and evaluate AI ~?

3. What is your opinion on MANREM goals for the Station, each major
Department and High Exposure Jobs'

4. What are your major ALARA Incentives?



5. For each of the ALARA Incentives items, rate each for relative
importance on a scale from 1-5 (5 being most important). Indicate
whether you consider the item as being useful (yes) or not (no) and
indicate whether you utilize this item in your ALARA program (yes) or
not (no).

ALARA INCENTIVES RATING Useful Utilizec

ITEM (1-5) YES NO YES NO

I ~ WORKER INCENTIVES (AWARENESS)

A. Worker ALARA Suggestion Program and Awards
B. Publicizing ALARA Suggestion Implementation
C. Worker Involvement in ~QU. Job Reviews
D. ALdLRA Poster in the Plant
E. Visible ALARA Office
F. Visible ALARA Coordinator
G. Publicize Workers Dose and Plant

Dose Vs Goals
H. ALARA T-Shirts, Hat and Pens
I. Other (specify)

II ~ MANAGEMENT INCENTIVES

A.

B.

C

D.

E.
F ~

G.
H

I
J.
K.

Avoid Inspection Findings for not complying
with FSAR ALARA requirements

Monetary Savings from Critical Path
and Labor Savings

Improved Personnel Relations Due to
Management Concern for Health and Safety

Recognition for Receiving INPO's Good
Practice in ALARA

Decreased Usage of Contractors
Increased Usage of Experienced Workers
Good Public Relations
National Reputation for a Low Dose Plant
Job Security
Avoid Probable Causation Liability Suits
Other (specify)

I

I
i

I

I
1

I

I



6. What is your involvement in the ALEUT. Program?

7. Out of which funds does the ALARA budget or monies come from?

8. How do you get dollars for ~QV improvements and ~QUA equipment
(ventillation, blowers, shieldings, etc.)?

9. Who approves these ALARA expenditures?

10. Do you think that the Federal Government could apply pressure to the
State's Department of Public Utilities Commission (DPUC) to allow theUtilities.to recover monies (via utility rates) spent on reducing
occupational dose?

Interviewed by:

Person Interviewed:

Date:

Plant No.





Brookhaven National Laboratory's
Dose Reduction Projects Interview Worksheet'or the

En ineerin Su ervisor

1. During component selection, when one component is known to require less
maintenance but cost considerably more, to what extent is the components
repair dose considered in making the component selection'? What method is
used to evaluate this selection2

2. How do you go about selecting the model and vendor for a desired
component2

3. To what extent were and are component reliability data utilized in the
selection of equipment? Do you have examples?

4. To what extent were and are the component's expected dose rate and past
annual maintenance dose history factored into the selection of
equipment? Do you have examples?

5. Do your engineers look at the NPRD System Summary Reports? Where are the
NPRD Quarterly and Annual Reports located? Does your NPRD technician
disseminate plant NPRD's data'2

6. Do you consider NPRD System Summary Reports useful? Why or why not?



7. Do your engineers look at component exposure reports or ever utilize
dose rate or component dose information supplied from H.P ? Examples?

8. Do you utilize or know of a methodology which analyzes component failure
data and determines generic failure root causes or determines unreliable
equipment?

9. Do you think the present equipment designs and specifications have
testing and certification which addresses operability of the equipment
under expected plant operating conditions and environment? Is this
tested or certified over the expected life of the component?

10. (UMlityEngineers Only) Do you know of any components which were shown
to be unreliable which have been modified or replaced?





11. For each of the ALA1K Incentives items, rate each for relative importance
on a scale from 1-5 (5 being most important). Indicate whether you
consider the item as being useful (yes) or not (no) or indicate whether
you utilize this, item in your di)(gd program (yes) or not (no).

~)tRA INCENTIVES RATING Use fu1 Utilized

ITEM (a-5) VZS No YES NO

I. WOazm IHCEmXVES (AWAHEHESS)
A. Worker AIBA Suggestion Program and Awards
B. Publicizing ALARA Suggestion Implementation
C. Worker Involvement in ALARA. Job Reviews
D. ALARA Poster in the Plant
E. Visible ALgQtA Office
P. Visible ALARA Coordinator
G. Publicize Workers Dose and Plant

Dose Vs Goals
H. ALARA T-Shirts, Hat and Pens
I. Other (specify)

A. Avoid Inspection Findings for not complying
with FSAR ALARA requirements

B. Monetary Savings from Critical Path
and Labor Savings

C. Improved Personnel Relations Due to
Management Concern for Health and Safety

D. Recognition for Receiving INPO's Good
Practice in ALPHA

E. Decreased Usage of Contractors
P. Increased Usage of Experienced Workers
G. Good Public Relations
H. National Reputation for a Low Dose Plant
I. Job Security
J. Avoid Probable Causation Liability Suits
K. Other (specify)



12. Who reviews your design to ensure AI~ considerations are
- . incorporated? Do you have a copy of the procedure?

l3. Who would be the most cognizant engineer for the following dose
reduction modifications which you have evaluated or implemented?
(see attached List, of Engineering Modifications)

14. Do you have a formal method, procedures, or program to perform cost
benefit calculations? Can we have a copy?

15. Have you documented any cost benefit analysis for ~HA Modifications?
Can we have copies?

16. Are there any ~BA Modifications which you performed (not on the
"List of Engineering Modifications") which you considered innovative,
unique, and highly successful? Do you have information on them?

17. What application can you invision for a robot which can walk, climb,
lift, turn, see and do useful work? Show picture.

I

18. List examples of dose reduction modifications which were justified as
beneficial based on critical path time savings. In each case, how did
you determine the critical path savings?



EI



19. Who could provide estimates for the following plant data?

Maintenance Worker Wages:
Instrumentation Worker Wages:
Operator Wages (AO):
Health Physics Technician Wages:
Contractor Wages:
Average Cost of Employee Fringe Benefits.
Welder Certification Cost:
Inspector Certification Cost:
Time to Train/Indoctrinate

Employee.'ime

to Train/Indoctrinate Contractor:
Cost of WBC:
Cost of Urine Analysis:
Average P. C. Break Time:
Adminstrative Dose Limit:
Cost of Replacement Power:

20. Who would be the most cognizant" engineer for the following
High Dose jobs (see attached list of High Dose Jobs)?

21. If you could change or replace one thing in your plant to reduce
exposures, what would it be?

Attachments:
Procedure on ALARA Design Review
Procedure or Program to perform cost benefits
Cost Benefits of AI~ Modifications
Information on Innovative AIBA Modifications

Interviewed by:

Person Interviewed:

Date':

Plant No.



Boilin Water Reactors Hi h

Dose Jobs

Reactor Assembly and Disassembly
Fuel Shuffle/Sipping and Inspection
CRD Removal/Rebuild and Replacement
Recirculation Pump Maintenance
Main Steam Isolation Valve Repair and Inspection
Safety Valve Repair and Inspection
In Service Inspection
Insulation Removal/Replacement
Scaffold Removal/Installation
Local Leak Rate Test
Instrumentation Repair and Calb.
Jet Pump Inspection and Repair
Torus Repair Inspection and Modification
Snubber Inspection and Repair
Reactor Water Cleanup System Repair
TIP/SRM/IRM Calb. 6 Repair
Turbine Overhaul
Condensate Pump Maintenance
Refueling Pool Decontamination
Plant Decontamination 6 Shielding'outine/Outage
Radwaste Systems Repair, Operation and Maintenance
Operations-Surveillance-Routine/Outage
Operations-Valve Lineups-Routine/Outage
Siesmic Inspection and Repair



Pressurized Water Reactors

Reactor Assembly/Disassembly
Fuel Shuffle/Sipping and Inspections
Steam Generator Malay Removal
Eddy Current Testing
Steam Generator Tube Plugging
RHR Repairs
Reac'r Coolant Pump Seal Replacement
Primary Valve Maintenance
In Service Inspection
Insulation Removal/Replacement
Scaffold Installation/Removal
Anchor Bolt Inspection and Repair
Snubber Inspection and Repair
Siesmic Inspection and Repair
Radvaste System Repair, Operation and Maintenance
Secondary Steam Generator Inspection and Repair
Chemical Volume and Control System Repair
Charging Pump Repair
Cavity Decontamination
Plant Decontamination and Shielding-Routine/Outage
Operations-Surveillance and Inspection-Routine/Outage
Operations-Valve Lineups-Routine/Outage
Pressurizer Valve Inspection, Testing, and Repair
Instrumentation Repair and Calibration
Desludging of Tanks, Sumps, and Drains
Cavity Filter Changeout



0



Brookhaven National Laboratory 's
Dose Reduction Projects Enterview Worksheet

for the
Maintenance Su ervisor

1. Does maintenance make recommendations to Engineering concerning
replacement of unreliable equipment'? Like what?

2. Which unreliable components are causing high doses for your maintenance
workers?

3. Do your maintenance foremen look at component radiation dose reports or
utilize component dose-rate information supplied from H.P.?
Examples.

4. Do you or your foreman look at the NPRD System Summary Reports? Do you
have a copy?

5. Do you consider NPRD System Summary Reports useful? Why or why
not?

6. Do you think your AEs and Utility Engineers could have done a better job
at selecting better equipment for the application and conditions to which
they are being utilized'? Examples.





7. Have you done any correlations between Preventive Maintenance (PM)
frequency and equipment failure? Examples.

8. How are your component PM frequencies assigned (e.g., generic,
vendor, T.S.)?

9. Do you make any changes to your PM schedule based on failure and
reliability information?

10. Do you utilize or know of a methodology which agalyzes component failure
data and determine generic failure root causes or determine unreliable
equipment?

11. Do you know of any components which were shown to be unreliable which
have been modified or replaced?



12. For each of the ALARA Incentives items, rate each for relative- importance
on a scale from 1-5 (5 being most important'ndicate whether you
consider the item as heing useful (yes) or not (no) or indicate whether
you utilize this item in your ALARA program (yes) or not (no).

ALARA INCENTIVES RATING Userul Utilized

ITEM (1-5) YES NO YES NO

I ~ WORKER INCENTIVES (AWARENESS)
A. Worker ALARA Suggestion Program and Awards
B. Publicizing ALARA Suggestion Implementation
C. Worker Involvement in ALARA Job Reviews
D. AL'GA Poster in the Plant
E. Visible ALARA Office
F. Visible ALARA Coordinator
G. Publicize Workers Dose and Plant

Dose Vs Goals
H. ALARA T-Shirts, Hat and Pens
I. Other (specify)

II'ANAGEMENT INCENTIVES
A. Avoid Inspection Findings for not complying

with FSAR ALARA requirements
B. Monetary Savings from Critical Path

and Labor Savings
C. Improved Personnel Relations Due to

Management Concern for Health and Safety
D. Recognition for Receiving INPO's Good

Practice in ALARA
E. Decreased Usage of Contractors
F. Increased Usage of Experienced Workers
G. Good Public Relations
H. National Reputation for a Low Dose Plant
I. Job Security
J. Avoid Probable Causation Liability Suits
K. Other (specify)



13 Who is responsible for installing shielding, ventillation and
containments for maintenance and modification work?

14. Who plans the jobs to ensure ALARA controls are incorporated into the
work efforts? Do you have a copy of the procedure?

15. Who would be the most cognizant maintenance person for the following
High Dose jobs (see attached list of High Dose Jobs)?

16. If you could replace or change one thing in your plant to reduce
exposures, what would it be?

Attachments:
Procedure describing how maintenance preplans jobs

Interviewed by:

Person Interviewed:

Date:

Plant No.



Boilin Water Reactors Hi h

Dose Jobs

Reactor Assembly and Disassembly
Fuel Shuffle/Sipping and Inspection
CRD Removal/Rebuild and Replacement
Recirculation Pump Maintenance
Main Steam Isolation Valve Repair and Inspection
Safety Valve Repair and Inspection
In Service Inspection
Insulation Removal/Replacement
Scaffold Removal/Installation
Local Leak Rate Test
Instrumentation Repair and Calb.
Jet Pump Inspection and Repair
Torus Repair Inspection and Modification
Snubber Inspection and Repair
Reactor Water Cleanup System Repair
TIP/SRM/IRM Calb. & Repair
Turbine Overhaul
Condensate Pump Maintenance
Refueling Pool Decontamination
Plant Decontamination & Shielding Routine/Outage
Radwaste Systems Repair, Operation and

Maintenance'perations-Surveillance-Routine/Outage

Operations-Valve Lineups-Routine/Outage
Siesmic Inspection and Repair



Pressurized Vater Reactors

Hi h Dose Jobs

Reactor Assembly/Disassembly
Fuel Shuffle/Sipping and Inspections
Steam Generator Manway Removal
Eddy Current Testing
Steam Generator Tube Plugging
RHR Repairs
Rex .tor Coolant Pump Seal Replacement
Primary Valve Maintenance
In Service Inspection
Insulation Removal/Replacement
Scaffold Installation/Removal
Anchor Bolt Inspection and Repair
Snubber Inspection and Repair
Siesmic Inspection and Repair
Radwaste System Repair, Operation'nd Maintenance
Secondary Steam Generator Inspection and Repair
Chemical Volume and Control System Repair
Charging Pump Repair
Cavity Decontamination
Plant Decontamination and Shielding-Routine/Outage
Operations-Surveillance and Inspection-Routine/Outage
Operations-Valve Lineups-Routine/Outage
Pressurizer Valve Inspection, Testing, and- Repair
Instrumentation'epair and Calibration
Desludging of Tanks, Sumps, and Drains
Cavity FiLter Changeout
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Brookhaven National Laboratory's
Dose Reduction Projects Interview Worksheet

for the
I NPRD Technician or Clerk

1. How many years of NPRD system data do you have?

2. Do you have a copy of your NPRD-1 form, "Nuclear Unit Information
Report" ? Can we have a copy?

3. Do you disseminate this information to Maintenance or Engineering?
Examples.

4. Have Engineering or Maintenance personnel requested failure data from
you? What for?

5. Do you feel that the NPRD summaries are being fully utilized and are
useful?

6. Do you know of any components which have shown to be unreliable (via NPRD

or exposure data) which have been modified or replaced?



I



7. Have you considered tieing in NPRD system data with the RWP component
dose data?

8. If you could change or replace one thing in your plant to reduce
exposures, what would it be?

Attachments:
NPRD-1 form (completed)

Interviewed by:

Person Interviewed:

Date:

Plant No.
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Brookhaven National Laboratory's
Dose Reduction Projects Interview Worksheet

for the
Radiation Protection Mana er

1. What would you like to see the NRC do to promote and regulate ALKK?

2. What would you like to see INPO do to promote and evaluate AIBA?

3. What is your opinion on MANREM goals for the Station, Departments
and Jobs?

4. What are your major ALARA Incentives?



5. For each .of. the ALARA Incentives items rate each for relative importance
on a scale from 1-5 (5 being most important). Indicate whether you
consider the item as being useful (yes) or not (no) or indicate whether
you utilize this item in your ALAI', program (yes) or not (no).

ALKK INCENTIVES RATING Useful Utilized

ITEM (1-5) YES NO Yes No

I. WORKER INCENTIVES (AWAmm~SS)

A.
B.
Ci
D ~

E.
F.
G.

H
I

Worker ALARA Suggestion Program and Awards
Publicizing AIJQtA Suggestion Implementation
Worker Involvement in AIdQkA Job Reviews
ALARA Poster in the Plant
Visible AIDE Office
Visible ALARA Coordinator
Publicize Workers Exposure and Plant

Exposure Vs Goals
ALARA T-Shirts, Hat and Pens
Other (specify)

I~

A

B

C

D

E
F
G

H
I
J.
K

Avoid Inspection Findings for not complying
with FSAR ~QUA requirements

Monetary Savings from Critical Path=
and Labor Savings

Improved Personnel Relations Due to
Management Concern for Health and Safety

Recognition for Receiving INPO's Good
Practice in ALARA

Increased Usage of Experienced Workers
Decreased Usage of Contractors
Good Public Relations
National Reputation for Low Plant Doses
Job Security
Avoid Probable Causation Liability Suits
Other (specify)



6. For each of the Job Dose Tracking Uses and Benefits, rate each for relative
importance on a seal'e from 1-5 (5 being most important) ~ Indicate whether
you consider the item as heing useful (yes) or not (no) or indicate ehechet
you utilize this item in your Ahdgd program (yes) or not (no).

JOB DOSE TRACKING RATING Useful Utilized

ITEM ( 1-5) YES NO YES NO

I JOB DOSE TRACKING USES

a ~

b.
C ~

d.

e.

Determine where Exposures are being Received
to Target Dose Reduction Efforts
Assist in Job Preplanning
Provide Dose and Man-hour Data for Cost
Benefit Analysis
Used by Foreman to Trace Workers Work
Efforts
Identify System and Components Which are
Unreliable on Dose Intensive to Repair
Build a Data Base to Check Job Performance
Other (specify)

II~ JOB DOSE TBACCWG BEKUKTS

a ~

b.

Ce

d.

e.

Reduce Exposure by Improving Planning and
Identification of High Dose Jobs
Improves License Liability Position by
Providing the Capability of Identifying
Work and Exposure for an Individual
Provides Dose and Man-hour Data to Evaluate
the Potential Benefits for Modifications
Provide's Dose and Man-hour Data to Oppose
NRC Backfits
Provides Quantitative Dose Information.
to Assist in the Design of New Plants
Other



t



7. For each of the ALARA
importance on a scale
you consider the item
you utilize this item

Program Key Components items, rate each for relative
from 1-5 (5 being most important) ~ Indicate whether
as being useful (yes) or not (no) or indicate whether
in your ALA1U, program (yes) or not (no).

ANNA PROGRAM KEY COMPONENTS RATING Useful Utilized

ITEM (1-5) YES NO YES NO

I. kLQ
a ~

b.
C ~

0 ~

go
h.
Lo

J ~

k.
l.
n.
0 ~

pa

r.
s ~

t ~

U ~

hk PROGRAM
AIdLRA Coordinator
~@A Organization and Responsibilities
ALA1K Committee
ALIGHT. Policy and Management Commitment
Administrator AIBA Training
Engineer ~GUS. Training
H.P. Technician ALARA Training
Craft Job Specific AL28A Training
General Employee AIBA Training
~(RA Data Base System
Goals and Tracking System
ALARA Job Reviews
AIdQtA Design Reviews
AI~ Suggestion Program
Job Specific Radiological, Procedures
~LRA Program Evaluation
Annual or Outage ALEBA Reports
Cost/Benefit Methodology
Other (specify)
Other (specify)
Other (specify)

8. What is your involvement in the ALARA Program?





9. What do you feel your H.P. Technicians should be doing towards AIdQV?

10. Out of which funds does the ALARA budget or monies come from?

11. How do you get dollars for ALZQtA improvements and ALAR( equipment?
(e.g. ventillation blowers, shielding, etc.)

12. Who must approve these AIdQtA expenditures?

13. If you could replace or change one thing in your plant to reduce
exposures, what would it be?

Interviewed by:

Person Interviewed:

Date:

Plant No.





Brookhaven National Laboratory 's
Dose Reduction Projects Interview Worksheet

for the
ALARA Coordinator

or
Health Ph sicist (ALARA)

1. Do you disseminate component dose data to Corporate Engineering,
Plant Engineering, Maintenance and NPDR Technician? Examples.

2. What components have required numerous repairs and unnecessary radiation
exposure?

3. Do you know of any components which were shown to be unreliable (via high
collective dose and or NPRD reliability data) which have been modified or
replaced?

4. How many years of component dose data do you have?

5. Do you code your SWPs or RWPs by Component I.D. No.?

6. Have you considered tieing in Exposure Data with the NPRD system?

7. Have Engineers or Maintenance personnel requested component dose
history data from you? What for?

8. Do you feel that the component dose history data is being fully
utilized?





9. For each of the Job Dose Tracking Uses and Job Dose Tracking Benefits,
rate each for relative importance on a scale from 1-5 (5 being most
important). Indicate whether you consider the item as being useful
(yes) or not (no) and indicate whether you utilize this item in your
~QUA program (yes) or not (no).

JOB DOSE TRACKING

ITEM

RATING Useful

(1-5) YES NO

Utilized

YES iVO

I~ JOB
a ~

b.
C ~

d.

e.

go

DOSE TRACKING USES
Determine where Exposures are being Received
to Target Dose Reduction Efforts
Assist in Job Preplanning
Provide Dose and Man-hour Data for Cost
Benefit Analysis
Used by Foreman to Trace Workers Work
Efforts
Identify System and Components Which are
Unreliable or Dose Intensive to Repair
Provides a Data Base to Check Job Performance
Other (specify)

II. JOB DOSE T1U.CKING BENEFITS

aO

b.

C ~

d

e.

Reduce Exposure by Improving Planning and
Identification of High Dose Jobs
Improves Licensee Liability Position. by
Providing the Capability of Identifying
Work and Exposure for an Individual
Provides Dose and Man"hour Data to Evaluate
the Potential Benefits for Modifications
Provides Dose and Man-hour Data to Oppose
NRC Mandated Backfits
Provides Quantitative Dose Information
to Assist in the Design of New Plants
Other (Specify)



10. For each of the ALARA Program items, rate each for relative importance
on a scale from 1-5 (5 being most important). Indicate whether you
consider the item as heing useful (yes) or not (no) or indicate
whether you utilize this item in your ALARA program (yes) or not (no).

ALARA PROGRAM KEY COMPONENTS RATING Useful Utilized

ITEM (1-5) YES NO YES NO

I ~ AI~
a ~

b
C ~

d.
e.

ge
hi ~

3 ~

k.
l.
n.
0 ~

pe
q.
r ~

S ~

t ~

u ~

PROGRAM
ALARA Coordinator
ALARA Organization and Responsibilities
ALr')ARA Committee
~@A Policy and Management Commitment
Administrator ALARA Training
Engineer ALdBA Training
H.P. Technician ALARA Training
Craft Job S'pecific ALARA Training
General Employee ALAEU). Training
ALA'QtA Data Base System
Goals and Tracking System
ALARA Job Reviews
ALARA Design Reviews
ALARA Suggestion Program
Job Speci fic Radiological Procedures
ALARA Program Evaluation
Annual or Outage ALARA Reports
Cost/Benefit Methodology
Other (specify)
Other (specify)
Other (specify)

11. What would you like to see the NRC do to promote and regulate ALf~?

12. What would you like to see INPO do to promote and evaluate ALARA?

13. What are your major ALARA Incentives?



14. Do you have any examples of ALARA Dose Data Summaries? i.e. ALARA
Reports. Could we have copies?

15. What is your opinion on MANREM goals for the Station, each major
Department and High Exposure Jobs?

16. What do you have for temporary shielding, portable ventillation,
containments and other ALARA equipment? Do you have an inventory
list? Do you have any vendor brochures or drawings of specialized
ALARA Equipment?

17. What are some of the problems with your job dose tracking system?

t
18. Do you feel your job dose tracking program is useful? Why?

19. Which forms are used to enter the data for system, components, job
description, component I.D., work group, exposure, area, man-hours,
etc.? Can we have a copy'?

20. What are the various types of sorts and outputs that you have for the
job dose ~RA data? Attach copies.



21. Who does the coding? Could we have copies of the various codes and their
various revisions? Who does the code and data input? Any error
diagnostics?

22. Do you have a written description of how the ~&A Data Base works, i.e.,
program description? Can we have a copy?

23. Who would I see to get a listing of Cycle No. vs. dates, EFPH plots and
No. of Years of Operations data?

24. Do you have video tapes of Repetative High Dose Jobs? Are they used for
worker training? What are the titles?

25. Are worker entry and exit times entered on your RWPs or SWPs? Do these
times reflect actual work times or total times in the radiation area?

26. Do you think procedure changes could significantly reduce exposures? If
so, which procedure would yield the largest Dose Savings?

27. Do you have any reports which summarize manrem expenditures? Can we have
copies? Do you have anything documenting the ALARA controls used'? Can
we have copies? (see attached list of High Exposure Jobs)

28. What innovative exposure or contamination reduction techniques do you
consider to be unique or successful in-house ALARA improvements?



29. Do you have photographs, drawings or descriptions of custom shield
designs, special ventilation applications, remote tools, special
containment applications, or unique decontamination techniques?

30. Which repetitive jobs or operations or inspections have shown a downward
trend in MANREM as a result of ALARA efforts? What is it attributed to?

31. Do you have a formal method, procedures, or program to perform cost
benefit calculations? Can we have a copy?

32. Have you documented any cost benefit analysis for ALARA Modifications?
Can we have copies?

33. Are there any ~RA Modifications which you performed (not on attached
list of Engineering Modifications) which you considered innovative,
unique, and highly successful? Do you have information on them?

34. What application can you invision for a robot which can walk,
climb,'ift,

turn, see and do useful work? Show picture.





35. List examples of dose reduction modifications which were justified as
beneficial based on critical path time savings'? In each case, how did
you determine the critical path savings'?

36. Who could provide estimates for the following plant data?

Maintenance Worker Wages:
Instrumentation Worker Wages:
Operator Wages (AO):
Health Physics Technician Wages:

" Contractor Wages:
Average Cost of Employee Fringe

Benefits.'elderCertification Cost:
Inspector Certification Cost:
Time to Train/Indoctrinate Employee:
Time to Train/Indoctrinate Contractor:
Cost of WBC:
Cost of Urine Analysis:
Average P. C. Break Time:
Adminstrative Dose Limit:
Cost of Replacement Power:

37. Where could we find the radwaste data shown'n the table below?
(use additional copies of table for additional years).

Radwasre Year ~Packa in Read and Store Load Truck

No. Man-hours Manhem No. Man-Bours Manhem No. Man-Hours Y~nRe

Bead and/or Power Resin
Evaporator Bottoms
Filter Sludge
Filters and Cartridges
Dry Active Waste
Other



k



38. Have you made any dose reduction improvements in the raduaste ~oackasin
procedures and equipment for:

a. Resins:
b. Evaporator Bottoms:
c. Filter Sludge:
d. Filter/Cartridges:
e. Dry Active Waste:

39. Have you made any dose reduction improvements in the radwaste
re are/read /store rocedure facilities or equipment for:

a. Resins:
b. Evaporator Bottoms:
c. Filter Sludge:
d. Filter/Cartridges:
e. Dry Active Waste:

40. Have you made any dose reduction improvements in the radwaste truck
~loaddn procedures and equipment for:

a. Resins:
b. Evaporator Bottoms:
c. Filter Sludge:
d. Filter/Cartridges:
e. Dry Active Waste:

41. Have you made any innovative, unique changes in radwaste facilities,
procedures or equipment which has lead to significant dose reductions?
Quantify and provide details if possible.



42. Have you used any of the following Radwaste improvements, were they
successful and do you have any supporting information or pictures?

R.W. I rovements Used Suc- Info
cessful

R.W. I rovements Used Suc- Info.
cessful

a. New Compactor
b. Modern Drumming/

Packing Equip.
c. guick Disconnect Fill/Vent
d. Remote Level Rad & Cont.
e. Remote Mixing & Capping
f. Remote Visual Monitoring
g. Lead or Water Windows

Shielded Drum or
Transfer Cask
Shielded Storage Bays
& Doors

Shielded Pork Truck
Storage Segregation by
Rad & Type
Remote Handling Cranes
and equipment

m. Prelabeled Drums

n. Remote Drum Decon
o. Worker Reduction Awareness
p. Mang. Policy & Program
q ~ Rad Waste Training
r. De Mininus Level
s. Trash Segregation Area

t. Trash Segregation Containers

. Optimi.zed Use of Filters
& Resins
Radwaste Handler

. Radwaste Engineer
Radwaste Foreman

~ Mobile. Solidification
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NOTES:

Attachments:
Correspondence transmitting Component Dose Data
AL'GA Dose Summaries i.e. ALARA Reports
ALARA Equipment Inventory List
Drawing or Vendor Brochures of Specialized ALA1U. Equipment
Forms for Job Dose Tracking e.g. RWP

Job Dose Tracking System sorts and outputs
Copies of Code lists for components, systems, areas, job, etc.
Job Dose Tracking Computer program description
High Dose Job MANREM and ALARA Controls
Procedure to perform cost benefit calculations
Cost Benefits for ALARA Modifications
Pictures, Brochures or Information on Radwaste Improvements

Interviewed by:

Person Interviewed:

Date:

Plant No.
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~

~ ~

Pressurized Mater Reactors

Hi h Dose Jobs

Reactor Assembly/Disassembly
Fuel Shuffle/Sipping and Inspections
Steam Generator Manway Removal
Eddy Current Testing
Steam Generator Tube Plugging
RHR Repairs
Reactor Coolant Pump Seal Replacement
Primary Valve Maintenance
In Service Inspection
Insulation Removal/Replacement
Scaffold Installation/Removal
Anchor Bolt Inspection and Repair
Snubber Inspection and Repair
Siesmic Inspection and Repair
Radwaste System Repair, Operation and Maintenance
Secondary Steam Generator Inspection and Repair
Chemical Volume and Control System Repair
Charging Pump Repair
Cavity Decontamination
Plant Decontamination and Shielding-Routine/Outage
Operations-Surveillance and Inspection-Routine/Outage
Operations-Valve Lineups-Routine/Outage
Pressurizer Valve Inspection, Testing, and Repair
Instrumentation Repair and Calibration ~

Desludging of Tanks, Sumps, and Drains
Cavity Filter Changeout



Boilin Water Reactors Hi h

Dose Jobs

Reactor Assembly and Disassembly
Fuel Shuffle/Sipping and Inspection
CRD Removal/Rebuild and Replacement
Recirculation Pump Maintenance
Main Steam Isolation Valve Repair and Inspection
Safety Valve Repair and Inspection
In Service Inspection
Insulation Removal/Replacement
Scaffold Removal/Installation
Local Leak Rate Test
Instrumentation Repair and Calb.
Jet Pump Inspection and Repair
Torus Repair Inspection and Modification
Snubber Inspection and Repair
Reactor Water Cleanup System Repair
TIP/SRM/IRM Calb. & Repair
Turbine Overhaul
Condensate Pump Maintenance
Refueling Pool Decontamination
Plant Decontamination 6 Shielding Routine/Outage
Radwaste Systems Repair, Operation and Maintenanc
Operations-Surveillance-Routine/Outage
Operations-Valve Lineups-Routine/Outage
Siesmic Inspection and Repair





List of En ineerin Modifications for PWR's

PWR Task En ineerinR Modification

Steam Generator Manway Removal/Replacement
Manway Handling Device

Manway Stud Tensioner Detensioner and

Refueling — Fuel Shuffle
Flange

Quick Acting Hatch for Transfer Tube

Solid Radwaste and/or High Dose Rate
Equipment Handling

Provide Shielded Fork Truck or Shielded
Transfer Storage Cart

Reactor Cavity Water Filtration Underwater or Skid Mounted High Flow
Cavity Filter System

Work in Vicinity of S/G Manways

S/G ECT, Profilometry, Plugging,
Sleeving'efueling

— Reactor Assembly/Disassembly

Steam Generator Manway Shields

Steam Generator Channelhead Decon

Temporary Reactor Vessel Head Shield,
Under Head Shield, and Laydawn Area
Shielding

Solid Radwaste

Refueling — R. V. Stud Tensioning/Detensioning Reactor Vessel Head Multistud or Remote
Operating Tensioner/Detensioner

I

Shredder Compactor for Dry Active Waste

Fuel Shuffle

RTD Repair and Calibration

Computer Controlled Refueling Machine

Utilize N>6 Measurements (ion chamber)
instead of RTD for Power Measurements

S/G ECT, Profilometry, Plugging, Sleeving Remotely Operated Service Arm (ROSA)



List of En ineerin Modifications for BWR's

BWR Task En ineerinR Modification

CRD Friction and Timing Test

Recirculation Pump Seal Repair

CRD Repair and Rebuild

Condenser Tube Inspection

Fuel Inspection

CRD Removal/Replacement

RWC Pump Maintenance
Water to Pump Seals

CRD Scram Discharge Header Hydrolaser

Supply Clean Water to Pump Seals

CRD Ultrasonic or Electropolishing Tanks

Helium Leak Detection

Gas Sipping Can Near Cavity

Install Semiremote CRD Removal Device

Provide Expansion Loop and Cooled Seal

Recirculation Pump Oil/Fill
and Sampling

Provide Remote Motor Oil Replacement
and Sampling

Refueling — R. V. Stud Tensioning/
Detensioning

Reactor Vessel Head Multistud or
Remote Operating Tensioner/Detensioner

Solid Radwaste and/or High Dose
Rate Equipment Handling

Fuel Shuffle

Solid Radwaste

Provide Shielded Fork-Truck or Shielded
Transfer Storage Cart

Computer Controlled Refueling Maclines

Shredder/Coaq3actor foi Dry Active Waste



Brookhaven National Laboratory's
Dose Reduction Projects Interview Worksheet

for the
Radwaste Su ervisor Poreman or En ineer

1. Do you have an annual radwaste summary report? Could I get copies of the
last years?

2. How do you package and

Do you have pictures or equipment brochures?

a ~

b.
C ~

d.
e.

Bead and/or Powder Resins:
Evaporator Bottoms:
Pilter Sludge'.
Filter Cartridges:
Dry Active Waste:

3. Have you made any dose reduction improvements in the radwaste ~acta in
procedures and equipment for:

a ~

b.
C ~

d
e.

Resins:
Evaporator Bottoms:
Filter Sludge:
Filter/Cartridges:
Dry Active'Waste:

4. Eave you made any dose reduction improvements in the radwaste
re are/read /store rocedure facilities or'equipment for:

a ~

b.
C ~

e.

Resins:
Evaporator Bottoms:
Pilter Sludge.
Pilter/Cartridges:
Dry Active Waste.'



~ I

5. Have you made any dose reduction improvements in the radvaste truck
~loadie procedures and equipment Por:

am

b.
Cm

e.

Resins:
Evaporatoz Bottoms:
Pilter Sludge:
Pilter/Cartridges:
Dry Active Waste:

6. Have you made any innovative, unique changes in radwaste facilities,
procedures or equipment which has lead to significant dose reductions?
Quantify and provide details if possible.

7. Have you used any of the following Radwaste improvements, were they
successful and do you have any suppozting information or

pictures'.W.

Improvements Used Suc- info.
cessful

R.W Imorovements Used Suc- info.
cess ful

a. thew Compactor
b. Modern Drumming/

Packing Equip.
c. guick Disconnect Pill/Vent
d. Remote Level Rad & Cont.
e. Remote Mixing & Capping
f. Remote Visual Monitoring
g. Lead or Water Windows
h. Shielded Drum or

Transfer Cask
i. Shielded Storage Bays

& Doors

j. Shielded Pork Truck
k. Storage Segregation by

Rad & Typel. Remote Handling Cranes
and equipment

m

m Prelabeled Drums

n. Remote Drum Decon
o.,Worker Reduction Awareness
p- Hang; Policy & Program
q. Rad Waste Training
r. De Minimus Level
s. Trash Segregation Area

t. Trash Segregation Containers

u Optimized Use of Pilters
& Resins

v. Radwaste Handler

w. Radwaste Engineer
x. Radwaste Pozeman
y. Mobile Solidification



~ t ~

I

3.

8. Who reviews or designs new radwaste modifications? Who reviews for ALARM.
requirements? Do you have a Radwaste Engineer?

9. What are or were some reoccurring radwaste mechanical problems or
radioactive spills, e.g., clogged resin lines, rocked up evaporator
bottom valves, resin spills; and what is being or has been done to
prevent reoccurrence?

10. Who handles the radwaste? Do you have a Radwaste Foreman or a Radwaste
Crew? Why not?

ll. Do you have a Radwaste Handler, a Radwaste Operator or formal classroom
and on-the-job training program? Do they include:

ae
b.
Co

e.

~PA Techniqes
Fork Truck Driving
Decon Techniques
Crane Operation
Needed Mechanical Abilities

Can we have copies of the Lesson Plans or Checklist.



I

l



12. Do you have separate radwaste procedures'an we get a copy?

13. If you could change or replace one thing in your plant to reduce
exposure what would it be'7

Attachments:
e AnnuaL Radwaste Reports
~ Information, Brochures, or Drawings

of Radwaste Improvements
~ Radwaste Packaging, Handling, and

Loading Procedures
~ Radwaste Handler

Training Lesson Plan or Check List

Interviewed by:

Person Interviewed:

Date:

Plant No.
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