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LICENSEE: Consumers Power Company
FACILITY: Palisades Nuclear Plant
SUBJECT:  PALISADES REACTOR VESSEL ANNEALING MEETING SUMMARY

A meeting was held at NRC Headquarters on June 6, 1995, between Consumers
Power Company and the NRC to discuss the Palisades reactor vessel annealing.
This was the first working level meeting between the staff and the Palisades
Annealing Team. During the meeting, Palisades provided an overview of its
annealing plan. In addition, the schedule and content of Palisades’
application was discussed.

A Tist of attendees is provided as Attachment 1. Attachments 2 and 3 are the
handout and slides presented at the meeting, respectively. Attachment 4 is a
schedule of upcoming meetings related to the Palisades annealing and the
Marble Hill demonstration project. e e

BACKGROUND

The staff issued a safety evaluation (SE) on April 12, 1995, for the Palisades
plant which concluded that the margins of safety intended by the pressurized
thermal shock (PTS) rule will be satisfied through the 14th refueling outage,
scheduled for late 1999. In accordance with 10 CFR 50.61, 3 years prior to
exceeding the screening criteria the licensee shall submit a plant-specific
analysis to determine 1f operation beyond the screening criteria is
acceptable. As stated in the April 12 SE, submission of an annealing plan
will be an acceptable alternative to a plant-specific analysis.

PRESENTATION/DISCUSSION

Consumers Power began its presentation by reviewing the overall schedule of
its annealing project. The contract to anneal the reactc. vessel was awarded
to Westinghouse. Consimers plans a four-phase project: Phase (1) concgptual
design, Phase (11) detailed design, Phase (I111) construction, and Phase&(d\)
implementation. The timeframes associated with the phases are provided in
Attachment 3. Consumers plans on submitting an Application for Approval for
Thermal Annealing (AFATA) at the end of Phase I, scheduled for October 1,
1995; select portions of the application may be submitted earlier as
available. Consumers is requesting NRC approval of the AFATA by June 1, 1996,
to support authorization for the construction phase scheduled to begin October
1996. Currently, Consumers has only been authorized by its senior management
to proceed with Phase I. The staff questioned the existing schedule and the
availability of the Marble Hill results prior to completion of NRC's review.

Consumers presented a technical overview of the annealing method. They used
Draft Regulatory Guide-1027, "Format and Content of Application for Approval
for Thermal Annealing of Reactor Pressure Vessels,® to present an outline of
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the Thermal-Annealing Operating Plan. The outline is provided in
Attachment 2. Significant technical issues discussed during this portion of
the meeting are presented below.

ieneral Overview of Method/Expected Recovery

The vessel will be annealed using an indirect gas heating system. General
sketches are provided in Attachment 3. Ductwork and exhaust ventilation will
be routed through the equipment and/or escape hatch. Inside the reactor
vessel, there will be five heating zones with two independent burnersipery
zone. Palisades currently plans on a controlled thermal profile duringtheats
up with & 7-day soak at 850°F and a 25°F/hr cooldown. Temperature insidesthe
rig at the source will be approximately 1400°F. The ductwork route will be
walked down during this outage which began on May 22, 1995.

Consumers predicts approximately an 80% or greater recovery from the
annealing; however, it estimates only 40% recovery is required to reach its
target of 2011, which includes recapturing the construction period.

Demonstration Project/Plant Comparison

A demonstration project is scheduled for April 1996 at Marble Hil1, a 4-loop
Westinghouse plant. This demonstration project is being performed independent
of the Palisades annealing program; however, it is expected to provide
information useful to the Palisades project. Palisades is a Combustion
Engineering plant with four inlet nozzles and two outlet nozzles. A sketch
with dimensional comparisons of the Palisades and Marble Hill plants is
provided in Attachment 3. Additional design comparisons are also provided in
Attachment 3 tables. The Palisades reactor vessel {is supported on two inlet
nozzles and one outlet nozzle. The Marble Hill reactor vessel is supported on
two inlet nozzles and two outlet nozzles.

A comparison of preliminary instrumentation locations between Palisades and
Marble Hill is provided in Atta .hment 3.

Radiation Protection

*
Shielding of primary sources wi 1 include the reactor vessel, the upper guide
structure, and the core support >arrel. The upper guide structure will be air
1ifted with temporary shieldins, and will be placed in the core barrel. These
components will be shielded by a wall with a top installed prior to draining.
Shieldtn? will be placed aroird the reactor vessel and the heating system will
be installed during reactor cavity draindown. Dose rates are expected to be
aro?nd 50 mrem/hr on the refuuling deck (general area) and 500 mrem/hr in the
cavity.

Total dose for the project is ectimated at 215 person-rem. This {s comparable
to the annual dese for the plant. The most dose-intensive activity involves
installation of instrumentation around the reactor. A summary of dose
estimates/activity is provided in Attachment 3. The estimates provided will
be confirmed during this outage.



structural lssues

The bioshield temperature will be monitored during normal operation following
the installation of instrumentation this outage. The tamperature limit

at the bioshield 1s approximately 200°F. The shield is cooled by embedded
cooling coils. Options for additional cooling during the annealing include
augmented air coolin, of the area and chilled water circulating through the
embedded cooling cofls.

Mechanical lssues

An initial ‘nservice inspection of components will be conducted as part of the
efforts. Thermal stress analysis wil)l be performed using the ANSYS computer
code. The anilysis will include the reactor vessel, nozzles, attached piping
and other dis.ontinuities.

Surveillance Capsyles

During the refueling outage which began on May 22, 1995, Palisades will
instal) two new capsules which will include specimens of weld wire heats
W5214, 348009, and 27204, as well as standard reference material. These will
be placed in accelerated locations which have a lead factor of 10. One
capsule will be removed durin? the fall 1997 refueling outage. One group of
the specimens from this capsule will be Charpy tested following removal. A
second group will be Charpy tested following annealin?. and a third group will
?; tested after being reembrittled. The second capsule will be removed in

98.

SUMMARY

In preparation for the review of the AFATA, future meetings will include a
trip to the Palisades plant by NRC staff during this outage and a trip to the
Marble Hill site which is currently scheduled for late August. Individual
meetings will be held between the staff and Palisades Annealing Team to
discuss technical issues invelving specific review disciplines. If there are
any questions regarding this meeting summary, contact Marsha Gamberoni at
(301) 415-3024. .

¥ Jaushe Ac@\;

Marsha Gamberoni, Project Manager
Project Directorate 111-1

Division of Reactor Projects - I111/1V
Office of Nuclear Reactor Regulation

Attachments: As stated (4)
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Special Litigation Division

630 Law Building
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Mr. Dennis Harrison

U.S. Department of Energy
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Washington, DC 20585
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Plant Safety and Licensing Director
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CONSUMERS POWER/NRC VESSEL ANNEALING MEETING

INTRODUCTION
Purpose of Meeting

Overall Schedule

TECHNICAL OVERVIEW
Annealing Method Summary

Recovery/Re-Embrittlement Summary

OPEN DISCUSSION ON AFATA CONTENT
Discuss Elements of the Attached

AFATA Content Summary Which are of
Particular Interest/Concern

CLOSURE
Identification of NRC AFATA

Reviewers

Timing of AFATA Submitta)
Action Items

Future Meetings

AGENDA

JUNE 6, 1995 Rockville, Maryland

RESPONSIBLE

Consumers

Consumers

NRC &
Consumers

NRC &
Consumers

DURAT]ON

15 minutes

15 minutes

2 Hours

<
30 Minutes

ATTACKMENT 2



PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

Identification of general considerations

identify reactor

Provide reasons for anneaiing

Provide expected remaining opersting life after
ennealing

Describe operating history of resctor (power-time-
temperature history)

Specify reactor vessel beitline temperatures during
r0actor Operation

Describe results of ongoing surveillance program (#
of specimens, initial values for RT & USE, shifts of
RT_. and USE, alsc pre-anneal RT _ and USE values

THERMAL ANNEALING OPERATING PLAN COMMENTS |

No deviations from the
guidance of DG-1027 ere
proposed

)

Provide
8

b

c.

description of the reactor vesse!
Detailed description of the reactor vessel
Identify parts of vessel to be sannealed
Include all vessel data used for determining the
Thermal Annealing Operating Plan, the proposed
inspections and tests, and the programs for recovery
and re-embrittiement. For each heat of material in
the reactor vessel beltline region include:
. material compositions
mechanical properties
fabrication history and techniques
NDE t . results (in-shop) (I1SI)
Neutron fluence exposures
if available, RT_, (NB-2300), USE, (E185)
material heats of base metal and weld metal
to be used for measuring % recovery &
subsequent surveillance purposes 10 be
identified
All vessel dimensions reported (diameter, wall
thickness, cladding thickness, nozzle dimensions,
flange dimensions, transition section dimensions,
gaps between vessel & concrete structures, internal
permanent structures & insulation)
Identify/describe attachments to reactor that could
be affected by annealing operations, and expacted
effects, such as changes in properties of vesse!
insulation, effects of thermal growth of reactor vesse!
sliding support structures, and overheating of
instrumentation and attachments

No deviations from the
guidance of DG-1027 are
proposed




PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

THERMAL ANNEALING OPERATING PLAN _ | COMMENTS

Equipment, components. and structures atfected by thermal | No deviations from the

snnealing guidance of DG-1027 are

'y Description of all equipment, structures, and proposed.
components that could be atfected, sither thermally
or mechanically, by annealing operation and the
expected effects (degradation of biological shield,
effects of vesse! growth, distortions on attached
piping)

b. Identify significant thermal and mechanical loadings
projected for each item and actions proposed to
svoid darmage from these loadings

3 Ducnpuon of biologice! shield

dimensions

materials

irradiation exposures

unique features

cooling provisions

properues

design temperature eliminations
justification for exceeding design
termperatures

d Description of piping
. material types

dimensions

restraints

design requirements (ten nerature, bending
stress or strain imitations) \fentified

NDE results (1S1)

¢ ths-cal descriptions of other equipment or
instrumentation that could be affected by the thermal
annealing
f Description of overall containment as it relates to
core removal and storage as well as annealing .

Special requirements should be described in
detail (storage of core internals)

4, Thermal annealing operating conditions No deviations from the
5 Description of proposed annesling paramaeters guidance of DG-1Q27 are
(temperatures, times, MU and CD schedules) proposed.
b. Identity imitations and permitted variations in these

conditions {axial, azimuthal, and through-wall
gradients, permissible tampersture profiles in the MU,
CD, and steady state heating)

g, Describe test and analyses used to establish these
annealing parameters




PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

THERMAL ANNEALING OPERATING PLAN | COMMENTS '

5. Descnption of annealing method, instrumentation, and No ueviations from the

procedures DG-1027 guidelines sre
. Describe method of heating vesss! in detail proposed.
b. Describe method of instrumentation in detail that

permits on-line measurements of the temperatures at
the locations needed 10 sssess the entire tempsarature
profile of the vessel, and adjacent structures and
equipment; of the stress profiles including thermal
gradients in the axisl, azimuthal, and through
thickness directions during all transient and steady-
state conditions of the annealing operation

c. identify expected instrumentation accurscies, and
reliability

d Describe in detail the operational steps to be taken
during the annealing operation including QA

measures
. identify controls ard how applied
installation and remo -al of heat treatment
equipment

procedures to be used to control radioactive l
contamination

drainage and drying of vessel prior to
annealing

precautions to preclude cooling water
leakage into vessel during annealing

6 Proposed annealing equipment No deviations from the
3 Description of equipment DG-1027 guidelines are
. heating apparatus proposed

general plant layout
controls and instrumentation including
redundancy controls
equipment for measuring and recording the
temperatures and tempersture profiles *
. support equipment
. ALARA provisions
. protection of instruments and equipment
{from temperature effects during annealing

Thermal and stress analyses No deviations from the
e Detailed thermal and structural analyses to establish | DG-1027 guidelines are
appropriate time and temperature profiles proposed
b. Specify the limiting parameters established by

analyses, including the highest temperature, highest
stress, and limiting HU and CD rates
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PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

THERMAL ANNEALING OPERATING PLAN

Proposed annealing conditions; identify proposed annealing
ronditions (tme, temperature, HU and CD rates, critical
stresses and strains)

COMMENTS

No deviations from the
DG-1027 guideiines are
proposed.

ALARA Considerations

[} Description of steps to minimize occupational
exposure

b. Description of equipment and procedures for
monitaring and control of airborne radioactive
particies

c. identification of precautions to avoid excessive

exposure from radiation streaming when the reactor
internals are being removed and stored, when the
reactor coolant is removed from tha reactor, and
when the heating equipment is being moved into and
out of the vesse!

d Description of steps to minimize exposure due 10
radioactive waste processing, radioactive materials
decontamination, and radioactive waste shipment

No devistions from the
DG-1027 guidelines are
proposed.

10.

Summary of the Thermal Annealing Operating Plan

No deviations from the
DG-1027 guidelines are
proposed




PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

REQUALIFICATION INSPECTION AND TEST PROGRAM COMMENTS

identification of the messuremaents and locations that will be
used to monitor the snnealing process and to verify that the
conditions of the Operating Plan are not exceeded. describe
measurement type, the number of measurements to be made
for each component, measurement sensitivity, measurement
frequency, and recording method

Due to ALARA concerns and
physical access constraints,
measurements will be
optimized such that the
proposed ennealing
conditions evalusted in tha
AFATA are not exceeded and
the annealing process can be
adequately monitored. The
intent of DG-1027 will be
achieved

2

Descuption of the inspection program to affirm that the
annealing operation has not demaged the reactor vessel or
related equipment, components, or structures; describe the
type and number of examinations, the locations of the
examinations, the acceptance criteria, qualification
requirements, and reporting requirements

No deviations from the
DG-1027 quidelines sre
proposed

Description of the test program to demonstrate the
effectiveness of the annealing operation, and to sssure that
the reactor vessel, attached piping and appurtenances, and
adjacent concrete have not been degraded, describe the type
and number of tests, the locations/components of the tests,
the purpose of the tests the acceptance criteria, qualification
requirements, and reporting requirements

No deviations from the
DG-1027 guideiines are
proposed.



PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

FRACTURE TOUGHNESS RECOVERY AND RE- COMMENTS ,
EMBRITTLEMENT ASSURANCE PROGRAM |

1. Description of the methods to be used for quantitying the No deviations from the

percent recovery of the RT_ and Charpy USE values guidance of DG-1027 are
proposed.
2. Description of the methods to be used for estimating the re- | No deviations from the
ambrittiement rate of the RT _, and Charpy USE puidance of DG-1027 are
proposed.
5 Description of the methods to be used for monitoring the re- | No deviations from the

guidance of DG-1027 are
proposed. 0

embrittiement rate of the RT and Charpy USE during
subsequent plant operation




PALISADES PLANT REACTOR VESSEL ANNEAL
THERMAL ANNEALING APPLICATION (AFATA) CONTENT

CERTIFICATION OF ANNEALING PROCESS AND
RECOVERY ESTIMATE

Description of Overall Process

TOMMENTS

AFATA will describe
methodology that will be
used for certification

Evaluation of Inspection and Tests

AFATA will describe
methodology that will be
used for certification

Determination of Percent Recovery

AFATA will describe
methodology that will be
used for certification

Determination of Re-embrittiement Rate

AFATA will describe
methodology that will be
used for certification

Description of Modified Surveillance Plan

AFATA will describe
methodology that will be
used for certification

Allowable Operating Period

AFATA will describe
methodology that will be
used for certification




CONSUMERS POWER/NRC VESSEL ANNEALING MEETING
JUNE 6, 1995 Rockville, Maryland

PURPOSE

To obtain a common understanding of the Palisades vessel annealing
project’s status by Consumers Power providing an:

Overview of the Annealing Process

Overview of the Annealing Project’s Schedule.

To begin Application for Approval for Thermal Annealing (AFATA) open
communications between Consumers Power and the NRC.

To provide an opportunity for discussion to obtain an understanding
of any issues which the NRC believes are critical to the overall
approval of the AFATA.

ATTACHMENT 3



CONSUMERS POWER/NRC VESSEL ANNEALING MEETING
JUNE 6, 1995 Rockville, Maryland

AGENDA

RESPONSIBLE DURATION

3 INTRODUCTION Consumers 1% minutes

Purpose of Meeting

Overall Schedule

5. TECHNICAL OVERVIEW Consumers 15 minutes
Annealing Method Summary

Recovery/Re-Embrittlement Summary

3. OPEN DISCUSSION ON AFATA CONTENTY NRC & 2 Hours
Consumers

Discuss Elements of the Attached
AFATA Content Summiry Which are of
Particular Interest/Concern

4. CLOSURE NRC & 30 Minutes
Consumers
Identification of NRC AFATA
Reviewers

Timing of AFATA Submittal
Action Items

Future Meetings
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TECHNICAL OVERVIEW
ANNEALING METHOD SUMMARY

HEATING METHODS AND CONTROLS

INSTRUMENTATION

SHIELDING
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TECHNICAL OVERVIEW
RECOVERY/RE-EMBRITTLEMENT SUMMARY

EQUATION

EXISTING SURVEILLANCE MATERIAL

SUPPLEMENTAL SURVEILLANCE PROGRAM



THERMAL ANNEALING APPLICATION CONTENT

THERMAL ANNEALING OPERATING PLAN

REQUALIFICATION INSPECTION AND TEST PROGRAM

FRACTURE TOUGHNESS RECOVERY AND RE-
EMBRITTLEMENT ASSURANCE PROGRAM

CERTIFICATION OF ANNEALING PROCESS AND
RECOVERY ESTIMATE



THERMAL ANNEALING APPLICATION CONTENT

THERMAL ANNEALING OPERATING PLAN

8.

9.

Identification of general considerations
Provide description of the reactor vessel

Equipment, components, and structures affected by
thermal annealing

Thermal annealing operating conditions

Description of annealing method, instrumentation, and
procedures

Proposed annealing equipment
Thermal and stress analyses
Proposed annealing conditions

ALARA Considerations

L 3
10. Summary of the Thermal Annealing Operating Plan



THERMAL ANNEALING APPLICATION CONTENT

REQUALIFICATION INSPECTION AND TEST PROGRAM
1. Identification of the measurements and locations
2. Description of the inspection program

3. Description of the test program



THERMAL ANNEALING APPLICATION CONTENT

FRACTURE TOUGHNESS RECOVERY AND RE-
EMBRITTLEMENT ASSURANCE PROGRAM

1.  Description of the methods for quantifying the percent
recovery

2. Description of the methods for estimating the re-
embrittiement rate

3. Description of the methods for monitoring the re-
embrittlement rate



THERMAL ANNEALING APPLICATION CONTENT

CERTIFICATION OF ANNEALING PROCESS AND RECOVERY
ESTIMATE

1. Description of Overall Process

2. Evaluation of Inspection and Tests

3. Determination of Percent Recovery

4. Determination of Re-embrittlement Rate
5. Description of Modified Surveillance Plan

6. Allowable Operating Period



Dimensional Comparison of Palsiades and Marble Hil]
Reactor Vessel

Marble Hill Palisades

Vil G

166" Minimum | D 165,_&," ——
!

{ | |
“ﬂllllﬂﬂlllﬂﬂhLim BOEE?m of Nozzle weld to Top of Active 5$?1

34" 36"

144" Active Fuel Height 132"

Reactor Vessel 1.0

8.63"

Minimum RV Base Metal Thickness 8.50"



PALISADES AND MARBLE HILL
VESSEL DESIGN COMPARISONS

Vessel Dimensions Conglrisans

Dimension (inches) Marble Palisades
Hill

Vessel Clad 1.D. at Beltline 173 172
Minimum Vessel Base Metal B.63 8.50
Beltline Thickness

Nominal Cladding Thickness 0.16 0.25
Active Fuel Height 144 132
Bottom of Nozzle Weld to Top =34 =36

of Active Fuel

Minimum stigl 1.D. 166 =165

Paiisades/MarbieHiiDesignComparisonss-2-95

Design Feature Marble Palisades
e SR L Hill
Number of Hot and Cold Leg
Nozzles
Thermal Expansion Yes Yes
Accommodated by Movement of
PCS Equipment
Type of Vessel Support Nozzle Nozzle
Supported Supported
2 Inlets 2 Inlets
2 Outlets 1 Outlet
Cladding Material, Weld 303/309 304 5.5,
Deposited $.5.
Original Vessel Heat 1100 - 1100 -
Treatment 1150% 1175%
Exterior Vessel Beltline Metal Metal
fLInsulation Reflective | Reflective




PALISAPES REACTOR VESSEL
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PALISADES REAcTOR VESSEL
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COMPARISON OF INSTRUMENTATION LOCATIONS - PALISADES AND
MARBLE HILL (PRELIMINARY)

Zone Description
Botiom of Reacior Vessel i
I
0

Concident with Core Suppon OD of RY | Thermocouple 3 ?
Lugs
Vessel Belthne, Mid-Region OD of RV | Thermocoupie 3 7

Drsplace ment 3 4
Vessel Top of Beltune into OD of RV Thermocouple 3 7
Transition
RY Nozzie. Bouom Side OD of RV Thermocoupie 0 )

Stran Gauge 0 8
RV Nozzie. Upper Side OD of RV Thermocouple 0 7 I
R\ Berween Nozzie and Flange OD of RV Thermocouple 0 7
RY Flange 0D of RV Thermocouple 0 ?
Nozzle 1o Pipe Weld, Lower OD of RV 0 [
Side Sumes Geuge 0 8
Nozzle 10 Pipe Weld. Upper OD of RV 0 8
Side Strmn Geuge 0 8
Nozzie Suppon On support | Thermocouple 2 4
Reactor Cavity Liner, Beltline On liner Thermocoupile 2 B
Regpron
Each Loop Located Midway On piping Drsplace ment 6 8
Between S/G or Pump & Vessel
Outside of Bioshield Wall
Nozzie 1o Pipe Weld. Botiom ID of RV Thermocouple (] 8
Side
Nozzle 1o Pipe Weld, Upper iD of RV Thermocoupie 6 §
Side
Vessel Beliline, Heating Zone ID of RV Thermocouple 42 42 1

RV Shell Above RV Nozzles

TOTAL LOCATIONS

ID of RV

TOTAL LOCATIONS

D of RV




AFATA THERMAL AND STRESS EVALUATIONS

AFATA will include a complete evaluation for the followin? components based on
the conceptual design of the annealing equipment which will be defined in the
AFATA,

Reactor Vessel

Nozzles

PCS Piping, Restraints, and Supports
Biological Shielding

Reactor Vessel Insulation

Flow Skirt

Cladding

Capsule Holders

Reactor Vessel Flange

Other Components as Determined during the Conceptual Review Effort

|

Instrumentation
\
‘

Thermai&StressEvaluationsForAFATAB-1-95




PALISADES THERMAL ANNEALING PROGRAM PLAN
TO ACHIEVE ALARA GOALS

Thermal Annealing to be performed utilizing indirect gas
heating system, can be installed during Reactor Cavity
draindown.

Upper guide structure would be stored dry inside the core
support barrel behind temporary shielding during the thermal
anneal.

As many activities as practical are performed with the reactor
cavity flooded utilizing long handle tools.

®

Appropriate instrumentation will be installed on the Palisades
Reactor Vessel taking advantage of the experience at Marble
Hill, to minimize dose for installation at Palisades.
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ATTACHMENT H-2

PALISADES THERMAL ANNEAL PROGRAM - DOSE ASSESSMENTS

ALTERNATIVE CASE
1995 PR

Compiets Containmant Valkdown
sl Insrumeniaton Around Vesssl

TOTAL DOSE ASSESSMENT - 1805 PROGRAM

7/
sl tenperature ssant BY std hote plugs o regursd
Move equioment Into conlanment
EQUIPMENT SETUP
Assembie lurnace 0 preparaton for el
Nsal/setup suppor squioment
Complete fumace ductng
sl insrumentason around RX
Plaoe UGS into temparary storage stand
Remove CSB and place ino temporary storage siand
Place temporary shwid at EL 649 around cavty/move UGS 1o CSB

insiall temporary shielding around iniemals and 0P cap

Pertorm reactor vesselintemals pre anneal measurements
PERFORM PRE ANNEAL IS! - BY OTKERS

Perform fumace containment tast

Remove annealing capsules from the RY

Drain rsactor cavity 1o vesssl flange

ns@al nozzie plugs ff required

Canty cecon/Ventiavon hookup/RY purge/Cavity saal nng removed
Lowee furnace into RX/dran RV/system walkdown

System heatwp 10 empersthure

Anneal reactor vessel

Cooidown © amixent USING FORCED AIR
Pull tumaceil reactr vessel and cavity

Remove internals shisiding/move UGS 1 temp. stand

Make confirmanon measurements

PERFORM POST ANNEAL 18! - BY OTHERS

Complele moveou! of contanment

INSTALL CSB - BY OTHERS

FUEL INSTALL UGS, INSTALL MEAD, REASSEMBLY, STARTUP

TOTAL DOSE ASSESSMENT . 1997/1908 PROGRAM

AT
DECK
SUMP

DECK
DECK

DECK
DECK
DECK
SUMP
DECK
DECK
DECK
DECK
DECK
DECK
DECK

OECK
DECX
DECK
DECK
CAVITY
CAVITY
DECK
DECK
DECK
DECK
CAvVITY
DECK
DECK
DECK

DECK

AVERAGE
DOSE

DURATION RATE

100
8

2ofonsnt Yebueead2IF B:

168
144

24
12

iy
s
4000

*» . g8:Bz2:2888x: ssaassaﬁu.. =

CREW

& 5

SEDAMLEDE b n

L R I I

S

TOTAL
DOSE
(Man Rer

2
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iP.N ot

g it T o



PLANNED PALISADES REACTOR VESSEL SURVEILLANCE PROGRAM

Page 1 of 1 6/4/1905
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 2004 | 2005 | 2006 | 2007
EOC11 EOC12 EOC13 EOC14 EOC15 EOC16 EOC17 EOC18 EOC19
Cycle # Y Y Y Y v v v Y A
'SA-60-1 SA-60-2 1
A-60 , BT A
| SA-240-1
A-240 _ .\
|
W-100 | T
|
T-150 | '
W-280 % A
|
W-260 m : “A
W-80 | I
EOCDate |V Y. ¥ Y Y Y v + %
5/95 12/96 5/98 1199 4/01 9/02 3/04 8/05 107

-] install Capsule

A Remove/Analyze Capsule

A Remove Capsule

B Remove/Anneal/install Capsule  [¥| Remove/Analyze/Reconstitute/Anneal/Analyze




PALISADES REACTOR VESSEL
ANNEAL AND REEMBRITTLEMENT RATE ASSURANCE PROGRAM

SUPPLEMENTAL CAPSULES SA-60-1 anp SA-240-1

__MateriaL | 18 mM_CHArPY L-T CHArPY
W5214 «
348009 » 36
27204 + 36
HSSTO02 T

* STEAM GENERATOR WELDS MWEAT TREATED @1160°F FOR 2 HOURS.
CooLep @ 100°F

“ Linoe 1092 vs 124

Leap fFacTOrR > 10
RECONSTITUTE AND TEST %A OF IRRADIATED SPECIMENS
ANNEAL, RECONSTITUTE AND TEST % OF IRRADIATED SPECIMENS

ANNEAL AND INSTALL A& OF IRRADIATED SPECIMENS IN SA-60-2

[-r CapsuLe W-100 MATERIAL CHARPY l
Base MeraL (L-T) 12

Base MevaL (T-L) 12
3277 12

TEST IRRADIATED SPECIMENS
ANNEAL, RECONSTITUTE AND TEST % OF IRRADIATED SPECIMENS

ANNEAL AND INSTALL % OF IRRADIATED SPECIMENS IN SA-60-2



PALISADES REACTOR VESSEL
ANNEALING RECOVERY PROGRAM

AVAILABLE IRRADIATED TESTED CHARPY SPECIM

MATERIAL m W-110 A-24C
12
12

BASE MeTaL (L-T) 12 _22
Base MeTaL (T-L) A2
HSSTO1 A2
3277 12 12 12
SURVEILLANCE CAPSULE REMOVAL

FLuence (10" w/cu?) |

‘wCAfSUFFM Eno orF Cch;‘,%

A-240 2 (1978)
W-290 5 (1983)
B W-110 10 (1993)

VESSEL FLUENCE (10" wn/cM?)

13 (1998)




FUTURE WEETINGS

DATE
June 28-30, 1995

LOCATION

NRC staff tour of Palisades

Mid-July 1995 Proof of principal test of heater

(Piscatavay, New Jersey)

August 24 & 75, 1995 Marble Hill plant tour

ATTACHMENT 4



\ FAX COVER SHEET
' From FAX No. 505-844-8734

Date: 6/19/95

To: Mike Maytield, NRC

FAX Number: 301-415-5074
Telephone Number: 301-415-6690

This message consists of 17 pages

From: Jim Nakos. DOE’'s LWR Technology Center @ Sandia
(5C5) 844-4495

e AR .-

Mike: Endosed pleaso.e find a prelnnmary ADP I[nstrumentation Plan in three (3) parts:

1) MPR Team proposal instrumentation plan
2) ASME Team proposal instrumentation plan
3) DOE/SNL's enhanced instrumentation plan proposal

The DOE/SNL proposal is preliminary and has not fully incorporated the information from
the CPCo/NRC meeting on June 6, 1995

We look forward to discussing this with you at your convenience

Thanks for your help.

Copy to:

DOE-HQ Dennis Harrison
DOE-HQ John Warren
6471 Guary Rochau

Geo R AP

o 11 AC AR TRIT DO D A =T ~C /2T ON
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__Al?.rel_!mlnary ADP Instrumentation Plan

DOE's LWR Technology Center @ Sandia proposes an ent.anced instrumentation set to more fully
characte: . the overall system response and to make redunca it measurements in critical areas.

The basis for this proposal is from the following sources.

1) MPR Team proposal
2) ASME Team proposal and Palisades proposal of June 6, 1995
3) NUREG/CR-4212, "In-Place Annealing of Nuclear Reactor Pressure Vessels,"

by W.L. Server, April 1985.
4) Sandia field test experience (Jim Nakos, Gary Rochau)
5) Finite-element models developed under the "RPY Thermal Response and

Temperature Measurement” project at Sandia.

what each of the contractors has

We offer this proposal as a starting point 10 communicate
for consideration by both DOE and

proposed, and suggest a more enhziced set of instrumentation
NRC.

Atter discussions with DOE and NRC, a more refined list can be definec’ and this plan modified.
Also, @ach of the contractors should be consulted 10 discuss the enhanced instrumentation plan.
At that time a more detailed set of drawings (e.g., similar to the enclosed isometric for the 2-loop
B&W plant) can be generated to more clearly show where all ot the instrumentation is located.

Drawings are not available at this time.

Note: This plan Is preliminary and should be thought of as a starting point
for discussions. Information from the Pallsades presentation of 6/6/95 has
not yet been fully Incorporated Into the plan for the “enhanced"

instrumentation package.
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A) MPR Team Proposal:

The amount and location of instrumantation proposed by the MPR Team is as follows:

1) Thermocouples (TCs) = 49 on APV, RCS piping, cavity concrets, elc. [Note: there are 42
retractable TCs mounted on heater to measure temperature on insids of RPV |

2) Strain gages (SGs) = 4 total
3) Displacement gages (DUs) = 10 total

1) Thermocouples: 49 total

a) Primary nozzles (24 total)
1. 4 spaced 90° apart on one hot leg nozzle @ RPV outer wall (4)

2 4 spaced 90° apart on one cold leg nozzle @ RPV outer wall (4)
3 4 gpaced 90° apart at a distance from RPV wall on cold leg piping (4) (same pipe as

item 2)
4, 4 spaced 90° apart at a distance from RPV wall on hot leg piping (4) (same pipe as

item 1)
5. 2 @ 90° and 180° on other hot leg nozzle (2)
6. 2 @ 90° and 180° on other 3 cold leg nozzles (6)

b) RPV beltline (12 total): 2 azimuthal locations, both between hot and cold legs:
+ One azimuthal location - 8 TCs above and below nozzles (8)
« Second azimuthal location - 4 TCs above and below nozzles (4)

¢) RPV cavity wall: (12 total)
« Locatlons that match both RPV beltline region azimuthal locations (12)

d) RPV bottom: (1 total)
+ One TC located at the center bottom (1)

2) Displacement gages: 10 total

a) Primary piping: (8 total)
« One hot leg, 3 locations (3)
+ One cold leg, 3 locations (3)

b) Core flood tank: (2 total)
« One to measure radial movement (1)
« One to measure vertical movement (1)

¢) Hot and cold leg piping: (2 total) (away from RPV)
« One to measure vertical movement on hot lag piping (1)
« One to measure vertical movement on cold leg piging (1)

3)  Strein geges: 4 total
a) 4 spaced 90° apart on one culd leg pipe nozzle (4) (same as TC primary nozzle item 2)

DOE's LWR Technology Center Page 2 of 9
@ Sande Jurie 19, 1998 Fila' ADPINSTP PLN
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Preliminary ADP Instrumentation Plan

B) ASME Team Proposal:

The amount and location of instrumentation proposed by the ASME Team is as follows:

1) Thermocouples (TCs) = 70 on RPV, RCS piping, cavity concrete, etc. [Note: there will be
42 retractable TCs mounted on heater to measure temperature on inside of RPV.]

2) Strain gages ( ,Gs) = 25 total

3) Displacemer: gages (D3s) = 13 total

Exact locations not yet defined, but overall locations were shown In the following table provided
during the CPCo/NRC meeting on June 6, 1895:
COMPARISON OF INSTRUMENTATION LOCATIONS - PALISADES AND

MARBLE HILL (PRELIMINARY)
Bottom of Heactor Vossel 1
|
e 0
Colnident with Cote Suppon OD of RY | Thermwoouple 3 7 w
Lugs
Yessa! B elilino, Mid-Ragron 0D of RY | Thermocoupls 3 7 o g g:
£ Displecement ) 4 Y
|« ssel Top of Beliline Into ODof RY | Thermocouple 3 7 i ,SS | <
Transhtivn ’ é -é \f
RV Notzle, Butiom Side D of RV | Themoconple 0 T HE R
Sunla Gaoge 0 ' E /3.;% (A
RY Nozzle, Upper Sida 00 of AV | Thermocsupie 0 7 N
RY Botweon Nozzlo and Flange OD of RV | Thermocouple 0 ? EM ﬁ PH
RY Flange OD of RY | Thermocouple 0 ? s >
Nozzle to Pipe Weld, Lower ODofRY | Thermocouple 0 ' o o
Side Siraln Osugo 0 £ v (\{J_
Notzie to Pipe Weld, Upper OD of RY | Thermocouple 0 's Bl 3 y
Side Struin Oeuge 0 ' 2 é v,
Nople Suppon On support | Tharmocouple 2 ‘A g 3 f’
Reactor Cavity Liner, Beldine On Uger Thermooouphe t ‘4 ;5 f;. 2 O
g 217 ¢
Bach Loop Locatsd Midway On piping | Displacomer 6 ’ &h IQ ! li
Berween 8/G or Puerp & Vesssl '
Outside of Bioshield Wall . _ s ]
Noxtle te Pipe Wald, Bottom ID of RY Thermooon plo 6 &
Side
Noztle 1o Fipe Woeld, Uppee D of RY Thermocoupls 6 ]
Side
Vessel Beliline, Heating Zooo ID of RY ‘Thermocouple 43 A2
KV Shell Abom RV Nozuios iD of RV Thormueovphe 12
L_
TOTAL LOCATIONS 0D o RY | Thermecouph 1
Mapleons: 10 s ,
Srate Gawgr 0 .
TOTAL LOCATIONS ARV | Toermsoowphe “ %
. '

Mana 2 al 6
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C)
I. For the MPR Team/Midland RPV: See Flgure 1

1)

2)
3)
4)

DOE’'s LWR Technology Center @ Sandia Proposal:

Thermocouples (TCs) = 96 on RPV, RCS piping. cavity concrete, etc. + 42 retractable TCs
mounted on heater to measure temparature on inside of RPV
Strain gages (SGs) = 36 total

Displacement gages (DGs) = 17
Temperature “labals" = unknown number based on predicted temperatures

Note: "Temperatura labels” are inaxpensive glue-on devi. s that have colored "dots"” that change
color when & certain temperature is roached. The labels have multiple dots per label; each dot
having a ditférent temperature value when it shanges color. These can be used to estimate
temperatures post-test by viewing the colored dots that have changed.

1) Thermocouples: 96 total
a) Primary nozzies (40 total)
1. 4 spaced 90° apart on one hot leg nozzle @ RPV outer wall (4)
2. 4 spaced 90° apart on one cold leg nozzle @ RPV outer wall (4)
3. 4 spaced 90° apart at a distance from RPV wall on cold leg piping (4) (same pipe as
item 2)
4 4 spaced 90° apart at a distance from RPV wall or hot leg piping (4) (same pipe as
item 1)
5, 4 spaced 90° apart at nozzle-safe end joint on cold leg piping (4) (same pipe as item
2)
6. 4 spaced 90° apart at nozzle-safe end joint on hot leg piping (4) (same pipe as item
1)
7. 4 spaced 90° apart on 1 other r\ot leg nozzle @ RPV outer wall (4) (redundant
measurement)
8. 4 spaced 90° apart o 1 other cold leg nozzle @ RPV outer wall (4) (redundant
measuremaent)
9. 4 spaced 90° apart at nozzle-safe end joint on 1 other cold leg pipe (4) (same pipe
as item 8) (redundant measurement)
10. 4 spaced 90° apart at nozzle-safe end joint on 1 other hot leg pipe (4) (same pipe as
item 7) (redundant measurement)
b) Core Flood tank nozzles (4 total)
« 2 @ 90° and 180° on each core flood nozzle @ nozzle-safe end joint (4)
¢) RPV beltiine (12 total): 2 azimuthal locations. - oth between hot and cold legs, on gutside of
RPV:
« One azimuthal location - 8 TCs above and below nozzles (6)
. Second azimuthal location - 8 TCs above and below nozzles (8)
DOE's LWR Technology Center Page 4 of @
@ Sandia June 19, 1995 Fle: ADPINSTP PLN
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Note inat 2 of the adjacent axial locations on the outside of the SPV are on the nozzles so
are not counted twice. Bottom most TC is located at RPV-skirt support junction.

d) RPV beltline (16 total): 2 azimuthal locations, both between hot and cold legs, on inside of
RPV:
+ One azimuthal location - 8 TCs above and below nozzles (8)
+ Second azimuthal location - 8 TCs above and below nozzles (8)

Note that TCs on inside of the L2V will be tack welded to the RPV and will serve as a check
on the accuracy of the retractable TC RPV temperature measurement scheme. Axial and
azimuthal locations to match locations of retractable TCs.

¢) RPV cavity wall: (18 total)
« Axial locations to match RPV baltiine region locations @ both azimuthal locations (14)

« Two locations @ two RCS piping penetrations through RPV cavity wall (4)

f) RPV bottom head: (6 total)

+ One TC located at the center bottom on inside (1)
One TC located at the center bottom on outside (1)
Two TCs located 1/2 way up head on inside (2)
Two TCs located 1/2 way up head on outside (2)

2) Displacement sensors: 17 total

a) Primary piping: (6 total) (near RPV)
+ One hot leg, 3 locations (vertical, horizontal and axial movement) (3)

+ One cold leg, 3 locations (vertcal, horizontal and axial movement) (3)

b) Core flood tank: (5 toia!)
« One to measure radial tank movement (1)
+ One to measure vertical tank movement (1)
« Three to measure vertical, horizontal and axial raovement of one core tlood pipe (3)

¢) Hot and cold leg piping tar from RPV: (2 total)
+ One to measure axial growth of hot leg piping (i)
+ One to measure axial growth or cold leg piping (1)

d) RPV: (4 total)(outside of RPV)
« One at each azimuthal location @ beltiine to measure radial growth (2)
« One at each az'muthal location @ top of RPV to measure axial growth (2)

DOE's LWR Technology Center Page 5 of 9 EE
@ Sandia June 19, 1096 Filg: ADPINSTP PIN

] LIS MTTTYOR ) (AT DORQT oD OO0 o iy ~C /T sOn




Fioiinnal y Misr niau WEIIESI R ARRARENSE N B ANAn®

1) Strain gages: 36 total (mounted on outside of RPV).

Note: Due to the temperature sensitivity of stain gage outpul in a varying temperature
environment, & TC should be placed next to each SG to gather data for a temperaturé

correction when the data are reduced.

a) RCS

2.
3.

4,

primary nozzles: (32 total)

4 spaced 90° apart on one hot leg nozzle @ RPV outer wall (4)
4 gpaced 90° apart on one cold leg nozzle @ RPV outer wall (4)
4 space 1 90° apart a\ nozzle-safe end joint on cold leg piping (4) (same pipe as item

4 spaced 90° apart at nrzzle-safe end joint on hot leg piping (4) (same pipe as item

4 spaced 90° apart r.n 1 other hot leg nozzle @ RPV outer wall (4) (redundant

measurement)
4 spaced 90° apart on 1 other cold leg nozzie @ RPV outer wall (4) (redundant

measurement)
4 spaced 90° apart at nozzle-safe end joint on 1 other cold leg pipe (4) (same pipe

as item 8) (redundant measurement)
4 spaced 80° apan at nozzle-safe end joint on 1 other hot 1] pipe (4) (same pipe as

item 7) (redundant measurement)

b) RPV beltline and below: (4 total)
+ One @ each azimuthal location in beltline region (2)
. One @ each azimuthal location at junction of bottom head near skirt (2)

4)  Temperature labels: unknown number

These can be placed at numerous locations away from the RPV:

R - s - . -

Steam generators

RC pumps

Pressurizer

RCS piping far from the RPV

On RPV at un-instrumented locations
Other locations

DOE's LWR Technology Center Page 6 of 9
@ Sandia June 19, 1066 Flle: ADPINSTP PLN
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il. For the ASME Team/Marble Hill RPV: See Figure 2

1)
2)

3)
4)

1)

Thermocouples (TCs) = 100 an RPV, RCS piping, cavity concrete, etc. + 42 retractable TCs
mounted on heater to measure temperature on inside of RPV

Strain gages (SGs) = 36 total
Displacement gages (DGs) = 12 total
Temperature "labels” = unknown number

Thermocouples: 100 total

a) Primary nozzles (40 total) (all on outer wall)
1. 4 spaced 90° apart on one hot leg nozzle @ RPV outer wall (4)
2. 4 spaced 90° apart on one cold leg nozzle @ RPV outer wall (4)
3. 4 spaced 90° apart at a distarice from RPV wall on cold leg piping (4) (same pipe at
item 2)
4, 4 spaced 90’ apart at a distance from RPV wall on hot leg piping (4) (same pipe at
item 1)
5. 4 spaced 90° apan at nozzle-safe end joint on cold leg piping (4) (same pipe at item
2)
6 4 spaced 90° apart at nozzle-safe end joint on hot leg pipirg (4) (same pipe at item
1)
& 4 spaced 90° apart on 1 other hot lag nozzle @ RPV outer wall (4) (redundant for
itern 1)
8. 4 spaced 90° apart on 1 other cold leg nozzle @ RPV outer wall (4) (redundant for
item 2)
9, 4 spaced 90° apan at nozzle-safe end joint on 1 other cold leg pipe (4) (same pipe
at item 8) (redundant for item 5)
10. 4 spaced 90° aparn at nozzle-safe end joint on 1 other hot leg pipe (4) (same pipe at
item 7) (redundant for item 6)
b) RPV axial locations (12 total): 2 azimuthal locations (180° apart for redundancy), both
between hot and coid legs, on outside of RPV:
« One azimuthal location - 6 TCs above and below nozzles (8)
. Second azimuthal location - 6 TCs above and below nozzles (6)
Note that 2 of the adjacent axial locations on the outside of the RPV are on the nozzles so
are not counted twice.
¢) RPV axial locations (16 total): 2 azimuthal locations, both between hot and cold legs, on
inside of RPV (purpose: to check RPV temperature measurement accuracy):
+ One azimuthal location - 8 TCs above and below nozzles (8)
. Second azimuthal location - 8 TCs above and below nozzles (8)
Note that TCs on inside of the RPV will be firmly mounted on the APV and will serve as a
check on the accuracy of the retractable RPV temperature measurement scheme. Axial and
DOE's LWR Technology Center Page 7ot 9
File: ADPINSTP PLN
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azimuthal 'ocations to match locations of retractable TCs.

d) RPV caw'y wall: (18 total)
. Axial locations to match RPV baltiine region locations @ both azimuthal locations (14)

« Two locations @ two RCS piping penetrations through RPV cavity wall (4)

f)y RPV bottom head: (6 total)
« One TC located at the center bottom on inside (1)
« One TC located at the center bottom on outside (1)
+ Two TCs located 1/2 way up head on inside (2)
+ Two TCs located 1/2 way up head on outside (2!

g) RCS supports: (8 total)
« Two TCs on two hot leg supports (4)
« Two TCs on two cold leg supports (4)

2) Displacement sensors: 12 total

a) Primary piping: (6 total) (may only need axial gages since nozzle supported)
+ One hot leg, 3 locations (vertical, horizontal and axial movement) (3)

« One cold leg, 3 locations (vertical, horizontal and axial movement) (3)

b) Hot and cold leg piping far from RPV: (2 total)
+ Two to measure axial movemant on hot leg piping (1)
« Two to measure axial movemant on cold leg piping (1)

c) RPV: (4 total)(mounted on outside of RPV)
« One at each azimuthal location @ baltline to measure radial growth (2)
« One at each azimuthal location @ bottom of RPV to measure axial growth (2)

3) Strain gages: 36 total (mounted on outside of RPV).

a) RCS primary nozzles: (32 total)
1, 4 spaced 90° apart on one hot leg nozzle @ RPV outer wall (4)
2. 4 spaced 90° apart on one cold leg nozzle @ RPV outer wall (4)
3. 4 spaced 90° apart ot nozzle-sate end joint On cold leg piping (4) (same pipe as item
2)
4. 4 spaced 90° apart at nozzie-sate end joint on hot leg piping (4) (same pipe as item

1)

Note: the next 4 items (5-8) are redundant measurements for 1-4:
5. 4 spaced 90° apart on 1 other hot leg nozzle @ RPV outer wall (4)
6. 4 gpaced 90° apart on 1 other coid leg nozzle @ RPV outer wall (4)
7. 4 spaced 90° apar at nozzle-safe end joint on 1 other cold leg pipe (4) (same pipe

as item 8)
8. 4 spaced 90° apart at nozzle-safe end joint on | other hot leg pipe (4) (same pipe as

DOE's LWR Technology Center Page 8 of 9
@ Sandia June 19, 1995 File: ADPINSTP PLN
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tem 7)

b) APV beltline and below: (4 total)
+ One @ each azimuthal location in beltline region (2)
« One @ each azimuthal location at junction of bottom head (2)

4) Temperature labels: unknown number

These can be placed at numerous locations away from the RPV:
Steam generators

RC pumps

Pressurizer

RCE piping far from the RPV

On RPV at un-instrumentad locations

Other locations

.« & » & e »

DOE's LWR Technology Center Page 9 of 9
@ Sandia June 19, 1998
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Figure 4. Hot And Cold Leg Primary Coolant Nozzles,
Midland Reactor Vessel
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