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1.0 BACKGROUND

2.0

In July 1983, Philadelphia Electric Company (PECo) shut down
Peach Bottom Unit 2 to perform a mid-cycle examination of
recirculation and RHR shutdown cooling system piping welds,
Indications of Intergranilar Stress Corrosion Cracking were
detected at 26 weld locations, and fracture mechanics
analyses indicated that 21 locations required weld overlay
repa.r. Subsequently, a decision was made to replace the
recirculation, RHR shutdown cooling, RHR head spray, and
portions of the reacto: watei cleanup (RWCU) piping during
the next refuel outage. While weld overlay and final
inspections were underway, PECo selected General Electric
Company (GECo) to design and procure the recirculation
system piping and act as technical advisor for the
installation; Bechtel Power Corporation was selected to
design and procure the replacement RHR and RWCU piping:
Chicago Bridge and Iron Company (CB&I) was selected as the
installer. This outage was also used by GECo and CB&I to
perform drywell surveys which form the basis of the ALARA
program. CB&I used the surveys to identify interferences
and to plan the removal and installation segquences.

ADMINISTRATIVE PROCEDURES AND CONTROL

2.1 ALARA Procedures _and Work Instructions

Because replacement of recirculation RHR and RWCU
system piping will involve collective radiation
exposure beyond that experienced by PECo plant
workers in other routine maintenance work, CB&I will
implement ALARA Program Instructions (API) and
controls for this piping replacement project. Key
elements of the administrative portion of the program
include:

API #l1 - "General Program Instruction for Maintaining
Occupational Exposure to Radiation As Low As Is
Reasonably Achievable (ALARA)"., This instruction
specifies the parameters to be evaluated in the
selection of methods, processes and technigues to be
utilized., Administrative controls regarding pre-
planning meetings and post-task ALARA review as well
as the responsibilities of the CB&I ALARA
Administrator and CB&I Radiological Engineers are
specified., Administrative instructions in the
following areas are also contained in API #1.
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- Man-rem estimates

- worker training regarding radiation,
specialized eguipment and mockups

- radiation dose and contamination controls

- radiation material handling and packaging

A copy of API #1 is included as Attachment 1.

API $#2, "Specific Program Instruction for Maintaining
Occupational Exposure to Radiation As Low As Is
Reasonably Achievable". This instruction specifies
the organizational relationships and responsibilities
required to implement the ALARA program during pipe
replacement., Additionally, specific instructions,
for performance of the ALARA group functions, in
accordance with existing Peach Bottom Health Physics
procedures, are contained in API #2 as listed below.

review of work packages and instructions
radiation work permits

requirements for entry into the drywell
exposure tracking and man-rem estimates
mockup training

dose extension request and administrative dose limit
radiography operations

records

use of vacuum cleaners in control areas
use of digital dosimeters

handling of radioactive waste materials
radiological discrepancy reporting

A copy of API #2 is included as Attachment 2,

In order to establish a systematic review of possible

mitigating measures to be used to maintain personnel

exposures ALARA, General Electric prepared a

procedure entitled, "Procedure for Evaluating and

Documenting Potential ALARA Mitigating Actions for

Peach Bottom Atomic Power Station - Unit 2", A copy

of this procedure is included as Attachment 3. This |

procedure specifies the parameters to be evaluated |

for implementation of a mitigating measure., An ALARA ‘

checklist is generated which requires acceptance by

the following Philadelphia Electric Company staff ‘

personnel, |
J
|
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Senior Health Physicist

Station ALARA Coordinator

Qutage Planning Manager

Construction Division Project Engineer

All instructions and/or procedures that have been
prepared regarding ALARA and radiological controls
are in compliance with existing Peach Bottom
Administrative and Health Physics Procedures. They
have been presented to and approved by the Plant
Operations and Review Committee prior to their
implementation.

These elements, combined with PECo's existing ALARA
procedures such as detailed pre-work planning,
radiation work permits and the authority to stop any
work which is not consistent with the ALARA goals,
will ensure an effective ALARA program for the piping
replacement program. In addition, PECo is planning
to decontaminate the piping prior to its removal and
normal maintenance tasks during the refueling outage.
Removal of the decontaminated pipe will further
reduce the radiation exposure of personnel performing
normal maintenance associated with the refueling
outage.

ALARA Group Authority and Control of Work

In accordance with paragraph 4.1 of Peach Bottom
Sstation Procedure A-83, "ALARA Program Administrative
Procedure”, the Station Support Health Physicist
(ALARA coordinator) has designated to the CB&l
Radiological Engineers, the responsibility for ALARA
during the Unit 2 Recirculation and RHR piping
replacement program.

All work planned to be performed in radiologically
controlled areas shall be reviewed for ALARA
considerations to minimize personnel exposure, the
spread of contamination, and to prevent releases to
the envicronment. The CB&l ALARA review requirements
are as follows:

1. A preliminary ALARA review of draft work
instructions is conducted by CB&I Radiological




Engineering to identify radiological
considerations,

CB&I Radiological Engineering will perform a
second ALARA review in accordance with Station
Procedure A-83. This review shall be attached
to the RWP as the ALARA package and Job Code
Number .

Tasks will classified according to one of three
exposure and ALARA categories,

Category 1 1 man-rem
Category 2 1 but < 25 men-rem

Category 3 25 man-rem

Note:
Category 3 ALARA reviews reguire the
approval of the PECo Support Health
Physicist,

The CB&l Radiological Engineer performing the
ALARA review will verify the CB&I job code
number from the master work schedule for the
specified tasks. Once identified, the job code

number and the ALARA number are synonymous.

A log of ALARA reviewed and approved job code
numbers will be maintained by CB&I Radiological
Engineering.

Copies of all ALARA reviews will be maintained
by CB&l Radiological Engineering.

Hold point requirements shall be added to ALARA
packages for operations performed in
radiologically controlled areas when necessary
to assure the work is comgleted in a
radiologically satisfactory manner.

Special training, mockup rehearsals, or job
briefings shall be specified in the ALARA review
when necessary to assure the radiological
effectiveness/efficiency of workers, The extent
of the training, rehearsals and briefings will
be dictated by the potential radiological risks
associated with the work,
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9. Exposure tracking and Man-Rem estimates shall be
performed for all tasks. Man-Rem estimates
shall be performed by CB&I Radiological
Engineering to determine the level of ALARA
review required and assist in evaluating ALARA
considerations, Exposure tracking shall be
performed by CB&I to evaluate the effectiveness
of the ALARA program. Program changes will be
made if found necessary based on the evaluation

of the tracked exposure.

10. Program assessment shall be performed by the
CB&I Radiological Engineers. The following
minimum assessments shall be performed:

(1) Periodic assessment of ALARA reviews

(2) Post-job evaluations of program
effectiveness for jobs exceeding 5.0 Man-
Rem

(3) Post-job evaluations of any job where the
actual exposure exceed the projected
exposures by 25 percent or more,

The CB&I ALARA group is responsible for performing
ALARA reviews prior to issuing draft Radiation Work
Permits (RWP) for Category 1 and 2 jobs., Each
Category 3 RWP drafted by a CB&l Radiological
Engineer shall be reviewed by the Station Support
Health Physicist prior to implementing the RWP.

It is the responsibility of the task engineer for
initiation of Form A-83-A (Radiation Work Permit
requests), and the responsibility o  the Job Foreman
and Health Physics Technicians to see that all
radiological controls are enforced while work is in
pcogress, In addition, it is the responsibility of
the personnel signed into the RWF to adhere to the
instructions listed., All personnel working in
radiation ares are instructed in the proper use of
RWP's.

Work will be performed only after the issuance of the
appropriate Radiation Work Permits (RWP's) by a
Philadelphia Electric Co., qualifieu health physics
representative,
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Radiation surveys required to support work in the
Unit 2 Drywell will be conducted in accordance with
Station Health Physics procedure HPO/CO-4, "Radiation
Work Permits", CB&I Radiological Engineering will
maintain copies of all RWP's, ALARA Reviews, and
Attachment Sheets issued,

The Job Code Number is the means for the
identification of each task for dose tracking
purposes; its appearance at the top right-hand corner
of the Daily RWP Sign-In Sheets signifies that the
supporting ALARA Review has been conducted and the
task has been approved by CB&I Radiological
Engineering. ‘

Prior to scheduling an activity, a review by CB&l
Field Engineering will be made to determine to the
maximum extent possible the following:

a) What services must be available.
b) The in-containment time to perform the task.

c) The task does not conflict with any other task
currently scheduled.

d) Personnel are available to do the task, i.e.,
the proper mix of trades, etc,

e) The equipment necessary to do the task is or
will be available.

£) The extent of specialized training requirements,

Upon satisfactory review of these items, the activity
will be placed on the schedule and tracked until

completion,

Bach task will be reviewed by Radiological
Engineering to determine the level of training and
mockup necessary.

The Radiological Controls Representative at the Unit
2 drywell shall be a CB&I Radiological Engineer or a
responsible CB&I or Philadelphia Electric Company
Health Physics Technician, The duties of the
Radiological Controls Representative are as follows:
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1. Monitor task progress.,

2. Advise task personnel of poten*ial radiological
problems.

3. Recommend suitable actions relevant to
radiological controls,

4. If, in the opinion of the radiological controls
representative, proper radiological controls are
not being exercised, he is to terminate the

activity.

5. Enforce access and advise personnel of stay
time (s) requirements,

The Task Supervisor will insure all prerequisites are
complete and system status, services, etc,, are as
required in the work instruction, Prior to allowing
entry, the following documents are required.

RWP, ALA! A Review and Job Code Number assigned

Work Inscruction(s)
Associated Procedures

All individuals entering the drywell will wear self~
reading dosimeters for the purpose of dose tracking
and digital dosimeters to alarm at stay time limits,

CB&I Radiological Engineering will terminate
activities in accordance with station procedure A-83
when Radiological precautions are not adequate for
the situation encountered.

All man-rem estimat~e will be entered into an IBM,
PC/XT computer tor overall job, Job Codes, and RWP's,

Information entered into the computer for the
personnel file will be:

Name; Social Security Number; Craft; Respirator
Qualifications; Dall{ dose (manipulated to
relfect weekly, yearly and guarterly exposure),
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Information entered into the compuvter for Radiation
Work Permits (RWP's) will be: Description of permit,
all asscciated iob code numbers, date issued, date
terminated, social security numbers of personnel
signed in on that RWP, the man-rem estimate for the
RWP, actual dose expended.

The RWP man-rem estimate will be a summation of the
estimate for associated job codes for the RWP.

The Job Code Number will be assigned to a specific
job, and will also serve as the ALARA tracking
number, A man~rem estimate will be performed for
each ALARA tracking number, and each craft,

Information entered into the computer for the Job
Code Number will be: description of the job,
associated RWP, the man~-rem estimate for the job and
the actual dJdoses over time associated with each Job
Code Number,

Daily input into the computer will consist of the
social security number of the workers that signed an
RWP, the corresponding RWP number, the job code
number, time entered area, “ime exiting the area, the
d:t.o5 and the dose (pocket dhsimeter) received for
the job.

Daily input into the computer will also consist of
changes in RWP information such as: Job Code Numbers,
Dose, air activity respiratory requirements,

Adaitions, deletions, and corrections will be noted
on Program Audit Sheets,

The computer will keep a running total of all
exposures for the Job Code, RWP, and Craft,

PROGRAMMATIC_AND_PROCESS_FEATURES

Substantial programmatic and process ALARA features are
being implemented as a result of applying ALARA principles
as an integral part of the design and pre-planning process,
The approach assures that the intent of the ALARA philosophy
is implemented throughout the piping replacement project,
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Improved Design of Replacement Piping

The replacement piping has been designed to minimize
the number and complexity of shop and field welds.
This has been accomplished by the use of such
features as long tangent elbows, induction bent
risers, the use of forged fittings, the elimination
of the header cross tie and valves and the pump
dischar%o bypass valve connections, and extensive
study of drywell interferences and rigging paths to
optimize pipe spooling. As a result of this design
effort, there are approximately forty-eight less
welds requiring In-Service Inspection (ISI) in the
replacement recirculation and RHR system piping than
in the original piping. Welds have been designed to
provide access for increased use of remote automatic
welding and ISI equipment even though the access for
installing the piping is much more restrictive than
when the original piping was installed in an
essentially empty drywell, It is planned to polish
the replacement piging on the inside surface to
minimize radiaiton buildup. Crud traps have been
minimized by eliminating the header end caps, the
header cross tie and valves, and the pump discharge
bypass valve connections,

In summary, ALARA considerations have been an
integral part of the design of the replacement piping
and components, and this will result in a significant
reduction, relative to the original design, in the
man-rem exposure for piping replacement, [or future
in-service inspections of the recirculation system
piping and other activities in the drywell,.

“1t$125592 Measures to Maintain Personnel Exposures
ALARA

To reduce occupational exposure to those involved
with the drywell piping modifications and other
concurrent maintenance tasks, the following measures
will be taken in the drywell and reactor pressure

vessel,
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3.2.2

3.2.3

3.2.4

3.2.5

Core Removal

- ———————

Prior to initiation of work, the entire core will be
off-loaded and stored in the fuel racks in the fuel

pool.

Primary Coolant Radioactivity Reductions

After core off-load, the reactor water clean-up
system will be operated to reduce, to the extent
practical, the bulk reactor water activity level.

Optimally Positioned Control Blades

All control blades will remain in the vessel during
the piping replacement. Control blade placement is
based on General Electric experience and studies of
in-vessel surveys., The control blades will be placed
in the fully inserted position, the optimum position
for work in and around tue nozzles,

Water in the annulus and inside the shroud serves as
an effective shield for radiation emanating from the
vessel internals, Water in the annulus is an
especially efficient shield for the shroud, core
plate, and peripheral control rods, Optimum water
level in the annulus and inside the shroud is the top
of the shroud, Utilization of jet pump slip joirt
plugs will allow flooding of the annulus to the .evel
of the jet pump nozzles and flooding the shroud to
the top of the shroud, while work is performed on the
N=2 nozzles, Use of the slip joint plugs will also
allow work to be performed on the N-1 nozzle with the
annulus empty and water inside the shroud to the top
of the shioud, because the slip joint plugs break the
hydraulic connection between the annulus and the
shroud.

Shielding

lding considerations have been broken down into
ous segments as follows:
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- Inside the biological shield doors, cutside
the recirculation suction (N1) and recirculation
discharge (N2) nozzles

- Inside the N1 and N2 nozzles

- Shielding of recirculation suction and discharge
valves and pumps

- Shielding of drywell hot spots

- In-Vessel Shielding

The area inside the biological shield doors around
the N1 and N2 nozzles will be shielded utilizing
"soft" lead brick designed by Nuclear Power
Qutfitters (NPO). This method of shielding is a
configuration of materials and construction that nas
the flexibility to mold into irregular shapes., A
stainless steel watertight container will be used to
contain the soft brick.

The inside of the N1 nozzles will be shielded also
using the "soft" lead bricks designed b{ NPO. A
stainless st2el watertight container will be utilized
to contain the "soft" lead brick in the nozzles,

The inside of the N2 nozzles will be shielded using
lead discs, This method of shielding requires the
use of a stainless steel container placed inside the
N2 nozzles., The lead discs, which are 0.50 inch
thick, are cut to the inside diameter of the
container and will be stacked tc achieve the desired
shielding factor.

Actual amounts of shielding required for the
recicculation system valves and pumps will be
determined from post decontamination surveys. Three
types of shielding used in conjunction with each
other will be utilized to reduce the general area
dose and the dose for individuals working on these
components, The types of shielding to be used are
"soft" lead brick, lead blanket belly wraps and lead
containment structures,

Shielding of known drywell hotspots will be
accomplished using Peach Bottom's supply of lead
sheets, Other methods of shielding hotspots will
evaluated following decontamination if drywell
surveys reveal additional hotspots requiriig
shielging.
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In-vessel shielding is being used to minimize
exposure during piping decontamination removal and
new pipe installation. Lead shield curtain walls
will be used inside the vessel annulus behind the N1
nozzle., Three lead blanket slab shields 2' x 6' x 4"
will be placed in a bracket adjacent to each other,
forming a blanket, 6' x 6' x 4", which completely
covers the nozzle, Two additional lead blanket slab
shields will be placed over the cracks between the
slabs to effectively prevent streaming between the
slabs.

Mechanical Decontamination of the N2 Nozzle

The annular space between the thermal sleeve and thLe
N2 nozzle is a major crud trap in the vessel,
Mechanical decontamination using a hydrolance will be
used to dislodge trapped material and wash 't away
from the working area.

Drywell Wash

The drywell will be decontaminated by low pressure
water flushing (exterior surfaces of pipes, floor,
etc,) to reduce airborne concentrations and limit
removable contamination levels., The washdown will be
performed prior to internal pipe decontamination., A
second drywell wash following removal from the
drywell of old piping will be performed.

- T —————————

To significantiy reduce cccupational exposure to
those involved with drywell piping modifications and
other concurrent maintenance tasks, chemical
decontamination performed by London Nuclear Ltd,,
utilizing their CAN/DECON solution will be performed
to remove contaminated corrosion film buildup on the
piping I.D, The primary objective of the process is
to dissolve activated corrosion product {ilm and
concentrate the dissolved material for off-site
disposal.

Successful decontamination involves the removal of
corcrosion oxide f£ilm without harmful effects to
material which will remain in service after
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decontamination, In order to perform the
decontamination, PECo will cut and cap all
recirculation risers and the RHR plging lines at (or

near) the penetrations and all auxiliary lines,
Chemical decontamination will be limited to the
recirculation piping, portions of the RHR shutdown
cooling piping and the RWCU containment penetration
and assocliated piping to be replaced in accordance
with the recommendations contained in General
Blectric Service Information Letter No., 396,
Supplement 1, "Qualification of Chemical
Decontamination Solutions and Procedures for Reactor
Primary and Auxiliary Systems", dated April 2, 1984.

A specific London Nuclear decontamination procedure
has been prepared for use at Peach Bottom Unit 2,
The procedure provides a set of operating procedures
and guidelines for the operation of the
decontamination equipment and outlines the various
setups required to decontaminate these systems, A
copy of this procedure is included as Attachment 4.

Radwaste Handling and Storage

Performance of the chemical piping decontamination
will result in the generation of radiocactive resin
from each of the ion exchange columns on the
decontamination equipment skid, The resin will be
solidified using a cement solidification process
permitting disposal of waste in accordance with 10
CFR 61.

To process the removed piping, a solid Radwaste
Staging Facility is being provided by CB&I. This
facility, located just outside the Unit 2 reactor
building, will provide a radiologically controlled
area to prepare removed piping for shipment and
disposal from Peach Bottom,

ALARA Program Instruction, API #4, "Specific
Instruction for Controls and Use of CB&I Solid
Radwaste Staging Facility", provides a description of
the facility and procedural controls governing the
processing of the old pipe for shipment, API #4 is
included as Attachment 5,
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Bguipment

Alr sampling will be performed to determine
concentrations of airborne contaminants in areas
where maintenance work or other operations will be
conducted,

A Bendix Model BDX~55 HD Breathing Zone Sampler will
be used as a room air sampler or attached to a
sampler harness for personal use,

For detection and measurement of beta/gamma emitting
alrborne particulate matter an Eberline Beta/Gamma
Air Monitor, Model AMS-3 will be used.

For continuous area radiation monitoring, the
Victoreen Vamp, Model 808 C/0, self-contained
radiation monitor will be used. This detector
measures gamma radiation level over a three-decade
range and gives an audible and visual alarm at a pre-
determined setpoint,

In order to locate sources of radiation with a
minimum of personal exposure, an Eberline Gelger
Counter, Model E~S530N, with the Model HP-220 hand
probe, will be used, This instrument, designed for
use in gamma flelds T:oduotng a maximum exposure rate
of 20 R/hr,, identifies source direction and
intensity,

An Eberline RO-7, Special Beta Unit, lon chamber will
be used for performing beta/gammna outvczn in high
trange beta/gamma fields, It consists of a digital
readout instrument, three detectors and various
interconnecting devices, For gamma, the ilon chamber
detectors extend from 1 in R/hr, to 20K R/Hr, in
three overlapping ranges, For beta, the range is
100m R/hr, to 20K R/hr, in two overlapping ranges,
Detectors are connected to the RO~7 b{ flexible
cables, rigid extensions or mounted directly on the
instrument,

Containment devices such as glove bags, tents, etc,
will be utilized as decided by the ALARA group with
the inspection and approval responsibilities for a
device being the CB&l Radiologlical lnqtnaotlng Group.
gpecific instructions for use of contalnment devices
are In API #3, "Specific Program Instruction for Use
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of Specialized Health Physics Equipment”, (Attachment
6).

Remotely operated machining and welding equipment
will be used, This equipment has been designed to
minimize setup time, and hence, worker exposure,
Setup of mounting fixtures on the nozzles will be
done under vessel water level corditions that will
minimize exposure, The equipment utilizes video
camecas and monitors and is operated from outside the
drywell, Remote welding equipment does not eliminate
the need for direct visual obsecrvation, but reduces
the need for continuous visual observation, Use of
this equipment will significantly reduce worker
radlation exposure,

Safety

CB&l has developed a job specific safety program for
recirculation pipe replacement on Peach Bottom Unit
2. The program was develo in accordance with the
procedures, rules and requirements of Philadelphlia
Blectric Company and Peach Bottom Atomic Power
Station and encompasses all activities which will
take place in the Unit 2 deywell, The “Job Gpecific
Salety Plan' is included as Attachment 7 and covers
the following aream:

Security

Pre~Job Safety and ALARA briefings for new hires
Dedicated Flrewatch and Firewateh Training
Responsiblilities of CB&l ALARA staff in conjunction
with the CB&l Safety Supervisor

Housekeepling

Radiation Safety and Dosimetry

Radlographic Operations

Control of Combustiblens

Access routes and work areas will be well macrked,
Auxilliary secrvices (e.g., communications, ventilation
and Lighting systems) will be provided to speed work,
Walting and change~out areas will be located In low
background arean, Video camera and monitors will be
used to allow observation and supecrvision of work
from outside the drywell, This will allow the worker
performing the next operation and the supervisor to
observe the preceding operation,
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Housekeeping

The CB&l shift safety supervisor is responsible for
insuring that jobsite housekeeping is in good order
in accordance with Peach Bottom procedure A~-30,
"Plant Housekeeping Controls", and the CB&l "Job
Specific Safety Plan", CB&l supervision will insure
that work areas in the plant, as well as materials,
tools and equipment, are maintained in a safe and
order ly conflguration by limiting the amount of
unnecessary material in the work areas, To limit the
amount of trash in the work areas, trash receptacles
will be placed at the equipment and personnel
hatches, Additionally, clean-up crews will be
utilized dally in the work areas to maintain

clean) iness, A dally inspection of the work areas
will be performed by the shift safety supervisor to
insure good bouoohoo;:nq. Attachment C, "Safety
Questionnalcre", of the Job Specific Safety Plan
(Attachment 6) is a weekly oalotx t.g‘ll pl.fit.d tor
Cosl management, Item 6 of the Safety Questionnaire
tefers to the nalntenance of good housekeeping and if
NO i checked off, further description is required in
the KEMARKS sectlion so that appropriate corrective
action can hHe ‘aken,

¥oehupe

Mockups are being utilized to assist in tooling
design wcldl:x and machining procedure development,
and ncidlnt and machining operator training., The
mookup will demonstrate succvessful performance of
procedures, equipment and personnel prlor to
pectorming the actual operation in the plant, This
wtlx subseqguently reduce exposure and critical path
times,

The wockup demonstrations ldentifled by CBal as being
necessary are:

FRoeRE it BaeRe i, n8s (S - TR 8 s outanson
::olltlon valves, (MOSI=A or B and MO4)-A or

SHEEIRY-SRREoRI LR8N b IRRGRTER Rk ba of "the
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suction lines to the Nl nozzle and the dischacrge
line to the N2 nozzle, Plasma-arc cutting wtl!
be demonstrated on a mockup of a horizental cut
(2G) and a mockup of a vertical cut (5G).

o-mRetiid iR N R

and t1gging, required for removal of spools for
decontamination opecrations, will eliminate any
potential for excessive nozzle loadings.

K e o T
::.23:?10 and the Recirculation Pump Inlet

s*!’!igggg'gagzas = Butt weld joints at the Nl
P gzle, and the Recirculation

Pump Inlet Nozszle,

L L R L

the Reclrcoulation Pump Inlet Nozzle,

SESHE a7 TR TINRHAT R ARL:R3 2N L

nozsles,

m‘mm-smwmmawn

be pecrformed on the welded
mockups at N1 and N2 noszle, In addition,
mockups may be made on an as~needed basis for
specific activities as construction progresses
and when the use of a mockup will be consldered
an asset during the actual performance of the
activity in the plant,

Chsl Speclal Instruction #8 (Attachment 8) covers the
operations cog::rod. responsibilities and acceptance
erlteria and umentation of mookup demonstrations,

Eredininacy Esposyce Yatinates

'tollntncc! eatimaten of radlation exposure durlng
tecirculation piping removal and replacement have
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been completed and form the bases of the ALARA
program, The accucacy of the estimates is dependent
upon the following uncecrtainties:

0 Actual exposure levels at the work location
based on current survey,

o Variable time spent on each task at specific
exposure levels,

o Exposure hours in the drywell before
reciroulation plpe dooou{::xacclon.

(5} Actual decontamination factors achleved in the
mntnx work locations and the reduction in
average exposure in the drywell,

0 Extent of the ceplacement: replacement currently
includes recliroulation and plping, head
spray and RwWCU ‘:uotcutteau inspections will be
performed to detecrmine the ne of
tecicoulation suction safe ends (10 - 12"
n::llon and the jet pump instrument safe ends
and seals,

0 Keduction in the avotaio deywell exposure levels
after removal of the piping,

The estimated overall radiation e ure is expected
to the less than 2000 man~rem, This estimate was
repared based on the estimated manhours for 13170
ndividual tasks and an estimated exposure level for
each of these tasks, The ALARA aspects of the work
have been reviewed and will continue to be reviewed
as the work progresses, For example, a review of the
370 tasks have identifled 27 tasks encompassing
approximately ten percent of the estimated exposure
manhours but more than 50 percent of the radiation
exposure, Mitigating measures applied to these tasks
are expected to provide siynifloant exposure savings
during the implementation of the work,

lsocttlc overall ALARA reviews will be performed
after the following milestones,

«  flrat 2000 deywell manhours expended -
installation of mitigating measures -



ham

1.9

Page 22

decontamination of piping = removal of
piping

After each milestone review, the exposure estimate
will be modifled to reflect the actual exposure and
elimination of the uncertaintiens descrl above,

Because durations required for extensive in-core work
and prepacation for tamination, which is on the
eritica th, ace expected to require 5 weeks,
Philadelphia Blectrie, after a detalled ALARA review,
has scheduled work uhloh total a oatnotol; 13,000
pre~decontamination hours In the drywell, (7000 hours
more than that needed for decontamination)., ALARA
engineering will closely monitor the

edecontamination hours te limit exposure during

is phase of the work,

Quality Assucange/Quality Cootrel (QA/RE)

QA/QC coverage of pt‘tng teplacement activities will
be pecrformed by the Blectrle Production Department,
Quality Assurance Divislon and the Engineering and
Research Department, Quality Assucance Bectlion,

ALl job specific procedures, guldances, instructions
and plans developed by the vendors are approved
Philadelphia Blectric Company in accordance with the
exiating Peach Bottom and Engineering and Research
Department procedures,

The Bleotrie Production, QA Division, will audit the
following tasks to insure that vendocr performance is
in accordance with Peach Boctom plant procedures

decontamination

ALARA

housekeeping

plant restoration
rations verifloation

plant reatart

The Blectrio Produotion QA Division will also pertorm
?c monitoring activitien throughout the work in the
vllowing arean:
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- decontamination

ALARA

fire prevention and ignitien
source control

housekeeping

radlation protection (RWP's)
baseline 181

precperatonal testing

The Engineecing and Research (E&R) Depacrtment, QA

Section, is responsible .or monitoring vendor

go:locannoo in accordance with the procedures that
ave been prepared for pipe replacement,

Construction Division QC personnel in the B&R
Department are responsible for all materials receipt
tnotoottou (other than CB&I material) and will
monitor the installation and contractor activities to
Luouto‘tuoi procedural controls are adequate and
adhered to,

CUsl QC personnel are responsible (or materials
recelipt inspection for CB&l purchased materlal,



