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SH NO. 2

1. SCOPE

1.1 This document defines the design and performance require nents for stabilizers for the core
shroud which will functionally replace welds H1 through H7. The assumption of full 360 degree
through wall cracking at the H8 weld shall be considered in the design analyses. A sketch of the
welds and their nomenclature is given in Figure 1. All ASME Code requirements are given in the
document of Paragraph 2.1.1.g. This specification herein contains those requirements that are
not ASME Code requirements.

2. APPLICABLE DOCUMENTS

2.1 General Electric Documents. The following documents form a part of the specification to
the extent specified herein.

2.1.1 Supporting Documents

b.

Arc Welding of Austenitic Stainless Steel

Sensitization Tests for Austenitic Stainless Steel, Modified ASTM
A262 Practice E

Determination of Carbide Precipitation in Wrought Austenitic
Stainless Steel (Modified ASTM A262 Pracuce A)

Examination for Intergranular Surface Attack

Age Hardening of NI-CR-FE Alloy X750

Liquid Penetrant Examination

Shroud Stabilizers

Reactor Vessel Thermal Cycles

Seismic Analysis of Peach Bottom 2 Reactor Vessel and Internals

Peach Bottom 2,3 Power Rerate Analysis

P50YP102
E50YP13

E50YP20

E50YP11
P10JYP2
E50YP22
25A5580
729E762
383HA691
NEDC-32230P
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2.1.2 Supniemental Documents. Documents under the following identities are to be used with

this specification:
a. Reactor Components : 383HAT15
b. Essental Components 22A3041

2.2 Codes and Standards. The following documents of the latest issue (or specified issue) form a
part of this specification to the extent specified herein.

991 American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV)
Code

a. Section III, Appendices, 1989 Edition.

b. Section IX, Welding and Brazing Qualifications, 1989 Edition.

c. Section III, Subsection NG, 1989 Edidon.

d. Section XI, Rules for Inservice Inspection, 1980 Edition, Winter 1981 Addenda.

2.2.2 American Sociexy for Testing and Materials (ASTM)

a. ASTM A-182, Specification for Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and
Valves and Parts for High-Temperarture.

b. ASTM A-240, Specification for Heat-Resisting Chromium and Chromium-Nicke! Stainiess
Steel Plate, Sheet, and Strip for Pressure Vessels.

c. ASTM A-262, Detecting Susceptibility to Intergranular Attack in Stainless Steel.

d. ASTM A-479, Specification for Stainless and Heat-Resisting Steel Bars and Shapes for Use in
Boilers and Other Pressure Vessels.

e. ASTM A-480, Specification for General Requirements for Flat-Rolled Stainless and Heat-
Resisting Steel Plate, Sheet, and Strip.

f.  ASTM B-637, Specification for Precipitation Hardening Nickel Alloy Bars, Forgings, and
Forging Stock for High-Temperature Service.

2.3 PECO Energy Documents
a. UFSAR, Peach Bottom Units 2 and 3.
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3. GENERAL DESCRIPTION

3.1 The purpose of the shroud stabilizers is te structurally replace welds H1 through H7. Welds
H1 through H6 are all of the circumferential welds in the shreud, as well as the (H7) bimetallic
attachment weld of the shroud to the shroud support cylinder. These welds were required to both
vertically and horizontally support the core top guide, core support plate, and shroud head; and
to prevent core flow bypass into the downcomer region. The core top guide and core support
plate horizontally support the fuel assemblies and maintain the correct fuel channel spacing to
permit control rod insertion. The design analyses shall consider full 360 degree through wall

cracking at the H8 weld. The H8 weld connects the shroud support plate to the shroud support
cylinder.

4. REQUIREMENTS
4.1 Code

4.1.1 The shroud stabilizer components are not classified as ASME Section III Code components.
However, material properties shall be obtained from the document in Paragraph 2.2.1.a, and
welding qualification shall be performed in accordance with the document in Paragraph 2.2.1.b.
The nomenclature for stress intensity used in this document is the same as that used in the
documq it of Paragraph 2.2.1.c.

4.2 Structural Criteria

4.2.1 All structural analysis shall be performed in accordance with the criteria given in the Peach
Bottom UFSAR. All of the load combinations given in Paragraph 4.3.5 shall be shown to satisfy
the primary stress limits given in Tables C.5.2 and C.5.6 of the Peach Bottom UFSAR, with values
of SFmin as defined in Paragraph 4.3.6. The appropriate SFmin values have been incorporated
into the allowable stress intensity values given in Paragraphs 4.2.1.1 and 4.2.1.2.

4.2.1.1 The primary stresses (Pm, P1, and Pl + Pb) in‘;mc existing shroud, during Normal and
Upset events, shall be shown to be less than Sm, 15Sm, and 1.5Sm respectively. During
Emergency events, the allowable stresses are increased by a factor of 1.5 times the values for
Normal and Upset events. During Faulted events, the allowable stresses are increased by a factor
of 2.0 umes the values for Nornial and Upset events.

4.2.1.2 The stresses (Pm, Pm + Pb, and Pm + Pb + Q) in the repair hardware, during Normal and
Upset events, shall be shown to be less than Sm, 1.5Sm, and 3.0Sm respectively. During
Emergency events, the allowable primary stresses are increased by a factor of 1.5 times the values
for Normal and Upset events. During Faulted events, the allowable primary stresses are increased
by a factor of 2.0 times the values for Normal and Upset events. Secondary stresses are not limited
during Emergency and Faulted events.
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4.2.2 The values of Sm and Sy as well as any other required material property shall be obtained
from the document in Paragraph 2.2.1.a (ASME Code, Secuon III Appendices), except for alloy
X-750. The values of Sm and Sy for alloy X-750 at operating temperature are 47,500 psi and
92,300 psi respectively. These values must be verified from the Certified Material Test Reports
(CMTR's). The value of Sm must be determined using the method of Appendix III from the
document of paragraph 2.2.1.a. If Certified Material Test Reports (CMTR’s) are available, the
value of Sm for XM-19, or for stainless steel may be determined using the method 11 Appendix III
of the document in Paragraph 2.2.1.a.

42,3 The maximum permanent deflection of any point on the shroud adjacent to either the H2
or the H3 weld shall be less than 2.1 inches divided by SFmin, during all of the load combinations
specified in Paragraph 4.3.5. The maximum permanent deflection of any point on the shroud
adjacent to either the H5 or H6 weld shall be less than 0.75 inch divided by SFmin, during ai of
the load combinations specified in Paragraph 4.3.5. The maximum transient elastic deflection
during the seismic event adjacent to either the H5 or H6 weld shall be less than 1.68 inch divided
by SFmin specified in Paragraph 4.3.6. The allowable deflections are based on test data, and on
Tables C.5.1 and C.5.5 of the Peach Bottom UFSAR.

4.3 Design Requirements

43.1 General The shroud repair hardware shall be designed to horizontally support the top
guide, core support plate, the fuel assemblies and the shroud head. The shroud repair shall be
designed to prevent upward displacement of the shroud. The shroud repair shall be designed for
a life equal to the remaining design life of the plant plus possible life extension. The shroud
repair shall be removable.

43.2 Spring Preload

4321 Installation Preload Ail of the springs shall be installed with a preload due to bending
deflection greater than the deflection resulting from the limiting design upset condition,
exclusive of seismic events. The required installation spring bending preload is 0.05 inch for the
upper springs and 0.01 inch for the lower springs.

4322 Preload Relaxation. The design shall consider an End-of-Life preload relaxation of 5%
for the upper springs near the H2 and H3 welds and a relaxation of 5% for the lower springs near
the H5 and H6 welds. Potential axial preload relaxation due to a reduction in shroud stiffness
resulting from assumed cracking at the H2, H3, H5, and H6 welds shall be considered.

4.3.3 Environmental Conditions

4331 Temperature The design temperature for the repair hardware is 550 degrees F. The
operating temperature is 527 degrees F. Operating temperature shall be used for emergency and
faulted evaluations.
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4.3.3.2 Radiation. The maximum neutron radiation level (flux) at the shroud stabilizers in the
shroud vessel annulus is 4.8E10 neutrons/cm?/sec. This will not affect the properties of the
stabilizer materials over the remaining life of the plant.

4.3.4 Physical Interfaces

4.3.4.1 The shroud repair hardware shall restrain the shroud during all of the lcad combinations
in Paragraph 4.3.5. The allowable permanent motion is dependent on the safety significance of
the poruon of the shroud under consideration. The allowable permanent moton for those
portions of the shroud, which affect control rod insertion, is given in Paragraph 4.2.3. For the
remaining portion of the sh-oud below H3, the allowable permanent motion is determined such
that the reflooding of the inside of the shroud up to two thirds of core height is assured. For the
portion of the shroud above H2, the allowable motion is 2.6 inches, which assures that the core
spray lines are not impacted by the shroud.

4342 The shroud repair hardware must provide features which facilitate handling during
installation. The upper and lower springs shall be movable without removing the tie rod and
without welding, in order to permit inspection of the reactor pressure vessel with GERIS 2000.

4.3.4.3 The shroud repair hardware shall be designed and installed such that removal of jet pump
inlet mixers can be performed without removal of any of the repair hardware.

4.3.4.4 All parts shall be captured and held in place with a method that will last for the design life
gwven in Paragraph 4.3.1.

435 Load Combinations. The load combinations that the shroud and shroud repair shall be
analyzed for are from the Peach Bottom UFSAR. The limiting Upset event is a Design Basis
Earthquake (DBE), plus Normal pressure differences, plus dead weight. The Emergency 1 event
is a Maximum Credible Earthquake (MCE), plus Normal pressure differences, plus dead weight.
The Emergency 2 event is a main steam line LOCA, plus dead weight. The Faulted event is a
Maximum Credible Earthquake (MCE), plus a main steam line LOCA, plus dead weight.

4.35.1 The pressure differences for these events are given in the table below. The pressure
inside the shroud is higher than that outside of the shroud, and the pressure is higher below the
core plate than above the core plate. These values include Power Rerate conditions based on
110% core flow, and 110% original power.

Component Normal Pressure LOCA Pressure
Shroud Support Plate 33.03 psi 51.0 psi
Core Plate 23.67 psi 28.0 psi
Upper Shroud 9.35 psi 30.0 psi

Shroud Head 9.41 psi 31.0 psi
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4352 A new seismic analysis based on the documents in Paragraph 2.3 and 2.1.1.i shall be
performed which includes the shroud stabilizers. The shroud stabilizers shall function for the
entire continuum from an uncracked shroud to a fully cracked shroud. Therefore, multiple
conditions must be analyzed, for both the DBE and the MCE events. As a minimum, the
following shroud conditions shall be analyzed' an uncracked shroud with the installed stabilizers,
a shroud with a through wall 360 degree crack at the H7 weld with the installed stabilizers, and 2
shroud with a through wall 360 degree crack at the H6 weld with the installed stabilizers. The
limiting seismic loads on the stablizer are given in the table below:

Component DBE MCE
Upper Spring 17,110 Ib. 31,390 ib.
Lower Spring 33,440 Ib. 92,900 Ib.
Set of 4 Tie Rods (each) 75,640 Ib. 117,600 Ib.

4353 Two steady state thermal conditions shall be evaluated. The first is Normal operation
with the shroud at 539 degrees F, and the stabilizer assembly at 527 degrees F. The second
condition is an Upset transient (scram with loss of feedwater pumps) with the shroud at 433
degrees F, and the stabilizer at 300 degrees F. The number of events is defined by 729E762
(document 2.1.1.h).

4354 During the recirculation line LOCA event, there is a force applied to the shroud of
169,000 Ibs, with a moment of 13.0E6 in-lb acting at the base of the shroud. This is due to
asymmetric pressures in the annulus between the shroud and the RPV. This force exists for a
sufficient time to be treated as a static force.

4.3.6 Required Safety Factors. The minimum safety factors (SFmin) shall be 2.25 for Normal and
Upset events, 1.5 for Emergency events, and 1.125 for Faulted events. These are based on Table
C.5.5 of the Peach Bottom UFSAR.

4.4 Materials. ASTM specification material is acceptable for the Shroud Repair. CMTRs are
required for all matena'.

44.1 The springs shall be made of nickel<hrome-iron alloy X-750 (UNS N07750). The cobalt
content shall be limited to a maximum of 0.10%. Alloy X-750 shall be purchased per ASTM B-637
and age hardened per P10JYP2. Alloy X-750 material shall be tested per E50YP11. In lieu of
testing per E50YP11, all finished components may incorporate the removal, after solution heat

treatment, of a minimum of 0.030 inches of material from all surfaces of the original raw material
form.




4.42 The te rods may be made of either 304, 304L, 316, or 316L material with a maximum
carbon content of 0.02%, and annealed at. 1900 to 2100 degrees F followed by quenching in
circulating water to a temperature below 400 degrees F. The tie rod material shall be tested per
E50YP1] and E50YP20. The maximum hardness shall be RB90 for 304 and 304L. The maximum
hardness shall be RB92 for 316 and 316L. XM-19 with a maximum carbon content of 0.04% may
also be used for fabrication of the tie rods. XM-19 shall be annealed at 2,000 + 50 degrees F,
followed by rapid cooling, and shall be tested per E50YP13, or per ASTM A-262 Practice £

4.4.3 Other parts shall be made of any of the materials listed in Paragraph 4.4. The filler material
for any required weld buildups on 300 series stainless stee! shall be Type 308L per P50YP102. All
assembly welds shall satisfy P50YP102.

4.5 Leakage Due to Repair. Zero leakage is not required. However, the design shall control the
normal operating condition leakage to prevent cavitation of the jet pumps. The leakage after any
required load combination shall be limited such that core flooding to 2/3 the height of the core
is assured.

4.6 Inspections. Liquid penetrant examination shall be performed on all final machined surfaces
of all stabilizer components, and on all structural welds in accordance with the requirements
E50YP22A.

4.7 Eabrication

4.7.1 Welder and Weld Procedure Qualification. Welders and weld procedures shall be qualified
per the document in Paragraph 2.2.1.b. Welder qualifications shall include limited access similar
to the actual welds to be completed.

4.7.2 Root Pass. The root pass of all full penetration single sided stainless steel welded joints shall
be made by the GTAW process. Protective gas back-purging is required for all full penetration
single sided welded joints until a minimum of 3/16 inch of weld thickness is completed.

473 Weld Surface Finish All welds shall have the final outer surface suitable for liquid
penetrant examination. The final surface shall meet the hardness requirements of Paragraph 4.4.
5. QUALITY ASSURANCE

5.1 The shroud repair hardware components are Safety Related as referenced in Paragraph
2.1.2 b, and design, fabrication, and installation activities shall be controlled per a QA Program
which satisfies 10CFR50 Appendix B, in order to assure safe and reliable components.
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1. SCOPE

1.1 This document defines the ASME Code design requirements for the analysis of the
reactor pressure vessel (RPV) as a result of the installation of the shroud stabilizers. The
shroud stabilizers function to structurally replace the horizontal shroud welds H1 through
H7, and will add new points of application for forces applied to the RPV. In addition, the
analysis shall consider the assumption of full 360 degree through wall cracking at the H8 weld
between the shroud support plate and the shroud support cylinder.

2. APPLICABLE DOCUMENTS

2.1 General Electric Documents. The following documents form a part of this specification
to the extent specified herein.

2.1.1 Supporting Documents

a. Reactor Vessel - Power Rerate 25A5341 Rev. 0
b. Reactor Pressure Vessel, Purchase Specification "1A1111 Rev. 9
¢. Reactor Vessel, Purchase Part 886D499 P2
Sheet No, Revision No.
1 11
2 8
3 3
4 6
5 3
6 4
7 6
8 0
d. Reactor Thermal Cycles 729E762 Rev. 0
e. Nozzle Thermal Cycles 135B9990
Sheet No. Revision No.
1 i
2-8 0
f. Vessel Flange Bolting 885D911 Rev.2
g. Nozzle End Preparation 107C5305 Rev.2

h. Standard Requirements For Core Structure 21A3319 Rev.1
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i. “Faugue Evaluation of the Peach Bottom II and III Reacroe Vessels”, G.E. Report No. GE-
NE-523-61-0493, dated May 1993.

2.1.2 Supplemental Documents. Documents under the following identities are to be used
with this specification:

a. Shroud Stabilizer Hardware Design Specification 25A5579

2.2 Codes and Standards The following documents of the specified issue form a part of this
specification to the extent specified herein.

2.2.1 American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
a. Section III, 1965 Edition and Addenda through Winter 1965

b. Section XI, 1980 Edition and Addenda through Winter 1981
2.2.2 Other Documents

a. UFSAR, Peach Bottom 2 and 3

b. Shroud Support VPF 1896-064-7
c. Design Certification VPF 1896-142-1
d. Design Stress Report VPF 1896-146-1
e. Final Design Report VPF 1896-148-2

3. GENERAL DEFINITION

3.1 The purpose of the shroud stabilizers is to structurally replace all of the horizontal welds
(H1 through H7) in the shroud. These welds were required to both horizontally and
vertically support the core top guide, core support plate, and shroud head, and to prevent
core bypass flow to the downcomer region. The core top guide and core support plate
horizontally support the fuel assemblies and maintain the correct fuel channel spacing to
permit control rod insertion, as well as having other structural functions. The H8 weld
connects the shroud support plate with the shroud support cylinder. The analysis of the RPV
shall consider full 360 degree through wall cracking at the H8 weld.

3.2 All of the non ASME Code requirements for the shroud stabilizers are defined in the
Document of Paragraph 2.1.2.a. The ASME Code requirements are defined herein.
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4. REQUIREMENTS

4.1 The shroud stabilizer construction shall be performed in accordance with a Section XI
Replacement Program per the requirements of Article IWA-7000. The core shroud was not
supplied as a ASME Code component. However, Section XI requires In Service Inspection
(ISI) of the Core Support Structures. The required Replacement Program is different than
most Replacement Programs, because the stabilizers are not a direct replacement. Instead,
the structural functions of the shroud horizontal welds are replaced by new components. Any
defects found in the shroud horizontal welds are acceptable after the installation of the
stabilizers.

42 The shroud stabilizers shall be constructed to the original Owners Requirements
(document of Paragraph 2.1.1.h) for the shroud, as there was no Code of Construction.

43 The shroud stabilizers change the points of application of the forces applied to the
reactor pressure vessel from the core shroud. These new forces shall be analyzed in
accordance with the original Code of Construction (document in Paragraph 2.2.1.a).

4.4 The new forces and their points of application are defined in Figure 1, and in Table 1.
The values given in Figure 1, and in Table 1 shall be combined with the forces defined in the
Design Specification (documents of Paragraphs 2.1.1.a through 2.1.1.e).

45 The original purchase specification for the reactor pressure vessel (document of
Paragraph 2.1.1.b) specified that the boundary of jurisdiction of Section III of the ASME
Code (document of Paragraph 2.2.1.a) shall include all attachments to the pressure boundary
parts, but does not include the components that are welded to the attachments. Thus, the
jurisdiction of the original Code of Construction included all weld build up pads used to
attach internal components to the reactor pressure vessel, but did not include the shroud
support within the boundary of Code jurisdiction. The boundary of ASME Code jurisdiction
is shown in Figure 2.

4.6 The analysis required by this Design Specification shall be Certified.

5.0 PROFESSIONAL ENGINEER CERTIFICATION

To the best of my knowledge and belief, this Design Specification satisfies the requirements
of the ASME Boiler and Pressure Vessel Code 1965 Edition with Addenda through Winter

1965. %a‘/@

Signature: Date: June 19, 1995

. & California
License Number:
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ADDITIONAL DESIGN MECHANICAL LOADS

Eorce DBE + Normal Pressure ~ MCE + Normal Pressure MCE+LOCA
Fi 33,400 Ibs 92,900 lbs 92,900 lbs
Fo 17,110 Ibs 31,390 Ibs 31,390 lbs
Fg 172,910 Ibs 218,500 lbs 372,650 Ibs

F1, Fo, and Fg are discrete loads applied over a small area. At any one point in time, F} and
Fo are each applied to one location. At any one point in time, Fg is applied to 4 locations 90°
apart for the installation of four shroud stabilizer assemblies. DBE is a Design Basis
Earthquake (OBE). MCE is a Maximum Credible Earthquake (SSE).

For Normal Operation (d-pressure plus thermal loads) without consideration of seismic
loads, F, = 94,710 lbs.

For the limiting Upset thermal transient without consideration of seismic loads,
F, = 249,985 Ibs.

For a Main Steam Line LOCA without seismic loads, F, = 248,500 lbs. This must be
addressed with the same allowables as the MCE + Normal Pressure load case.

The number of thermal cycles is defined by documents 2.1.1.d and 2.1.1.i.

The stress intensities shall meet the stress allowables of the ASME Code, Section III, for the
load combinations defined by the Peach Bottom UFSAR. The original Code of Construction
did not include Faulted load combinations. Fauited load combinations shall meet the stress
allowables as defined by the Peach Bottom UFSAR for the reactor pressure vessel.
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1. SCOPE

1.1 Purpose. This specification provides the engineering requirements for installing
stabilizers which replace the H1 through H7 horizontal shroud welds in the Peachbottom

reactor assembly.

1.2 If any conflict exists between this document and any other document referenced
herein, this document shall govern.

1.3 This document, along with the reactor modification and installaion drawing, defines
all the engineering requirements for installation of the shroud stabilizers.

1.4 As used herein, the term "Installer” refers to the company or personnel contracted by
the Plant Owner to install the shroud stabilizers.

2. APPLICABLE DOCUMENTS
2.1 General Electric Documents. The following documents form a part of this

specification to the extent specified herein.

2.1.1 Supporting Documents

a. 25A5579, Shroud Stabilizers

b. 105E1455 , Reactor (Modiﬁcau’on- & Installation)

c. 21A2040, Cleaning and Cleanliness Control

d. D50YP5, Nickel-Graphite Thread Lubricant

. 112D6355, Contact, Lower

f. 112D6360, Lower Stabilizer (lower contact assembly)
g 112D6357, Contact, Upper

h. 112D6347, Upper Stabilizer Assembly (upper spring assembly)
i. 112D6349, Tie Rod Assembly

J- 112D6351, Spring, Lower

k. 112D6331, Ring, Mid Support

L 112D6358, Tie Rod-Spring Assembly

m. 112D6356, Support, Mid
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n. 112D6359, Mid Support Assembly

0. 112D6490, Support, Lower

p. 112D6495, Toggle Bolt Assembly

q. 112D6493, Washer, Toggle Bolt -

r. 112D6494 Nut, Toggle Bolt

s. 112D6505, Pin, Clevis

t. 112D6348, Stabilizer Support Assembly
u. 112D6752, Upper Suppor: Spacer

v. 112D6777, Nut, Tie Rod

2.1.2 Supplemental Documents

a. NEDC-31735P GE BWR Operator's Manual - Materials and Processes

2.2 Codes and Standards. The following codes and standards of the latest issue (or
specified issue) form a part of this specification to the extent specified herein.

2.2.1 American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code

None
3. DESCRIPTION

3.1 The purpose of the stabilizer installation is to structurally replace horizontal girth
welds HI through H7 in the shroud; weld designations and the design requirements for
the stabilizers are defined in the 2.1.1.a design specification. The instaliation of the
shroud stabilizers involves electric discharge machining (EDM) of some slots and holes in
the existing structure, assembling the stabilizer hardware in the reactor, and preloading
the threaded fasteners. No structural welding or defect removal by machining are
involved.

4. RESPONSIBILITIES

4.1 The Installer shall accept full responsibility for his work. The Installer shall comply
with the requirements of this document and the supporting documents listed herein.

4.2 The Installer shall take the responsibility for coordination of his work with the work
of others including the coordination of work planning and radiation monitoring with the
Plant Owner.
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4.3 The Installer shall be responsible for providing all specialized handling, alignment,
and installation equipment, as may be necessary to perform this work, except as otherwise
agreed to by the Plant Owner.

4.4 The Installer, except as otherwise agreed to by the Plant Owner, shall be responsible
for machining as specified and limited by the applicable modification drawing.

45 The Installer shall supply adequately qualified personnel for supervision and for
performing the tasks required to complete the stabilizer installation.

5 REQUIREMENTS
51 General

5.1.1 During installation, the Installer, except as otherwise agreed to by the Plant Owner,
shall complete data sheets and quality control check sheets as required by the
specifications and instructions listed in this document. The Installer shall also keep log
notes, records, etc., for future reference. Video tapes shall be taken of the completed
repair. Tabular data entries designated for as-built measurements on the installation
drawing shall be recorded.

512 Procedures and installation equipment shall be developed and designed to
minimize the potential of loose parts within the Reactor Pressure Vessel (RPV).

5.1.3 Following completion of the installation of the stabilizers, verification, inspection
and signoff shall be performed to ensure that all objects have been removed from the
RPV.

5.1.4 All uncontaminated tools shall be stored in an uncontaminated controlled area and
brought to the work area only as needed for fit-up and installation.

5.1.5 Refer to Paragraph 2.1 2.a for miscellaneous consumables approved for use in the
reactor vessel.

5.2 Personnel Safety
5.2 1 Radiaticn Control

5.2.1.1 All work shall be done with the concurrence of and per the instructions of the
authori7:2 site Health Physics Personnel. At no time shall their requirements for
dosim =ier monitors, protective clothing or devices, time limits, exposure limits, etc., be
violated.

5.2.1.2 Machining on contaminated surfaces, as required, shall be done in accordance
with Health Physics and Safety Personnel requirements.

5.2.1.3 Radiation control practices shall be used to reduce exposure to workers to levels
whiich are as low as reasonably achievable (ALARA).
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5.2.2 Safety Precautions

5.2.2.1 Concern for personnel safety shall govern all work operations. All personnel
working in hazardous locations shall be under constant surveillance by other personnel.
All electric equipment shall be grounded or double insulated. Welding cables and leads
shall be in good condition.

5222 All work areas shall be kept neat and orderly. Protective measures and devices
shall be used to keep all tools, equipment, and materials from inadvertently dropping
into the RPV.

5.2.2.3 Care shall be exercised to keep contamination of articles which must enter and
leave contamination zones to a minimum. In all cases, site radiation control
requirements shall be met.

5.3 Cleaning and Cleanliness Control

5 3.1 During this stabilizer installation program, cleaning and cleanliness control shall be
in accordance with the document listed in paragraph 2.1.1.c. In addition, no graphite
lead pencils are allowed to contact stainless steel and nickel alloys.

5.4 Prerequisites
54.1 Jet Pump Throat Covers. Prior to the shroud stabilizer installation jet pump throat

covers shall be installed as required.

542 Reactor Temperature. The reactor water temperature shall be less than 100°F,
however the RHR shutdown cooling flow must be off whenever the installation activity in
progress involves critical remote underwater handling in the annulus area.

6. INSTALLATION REQUIREMENTS

6.1 The installation sequence described below is not itself mandatory, so long as all
specified installation requirements are accomplished. To assist in evaluating alternative
sequences, the intent of some requirements, which are not self evident, are summarized
in the step description

6.2 Shroud head bolt (SHB) lug sets which straddle the 45, 135, 225, and 315 degree
azimuths, on the shroud, are specified, on the 105E1455 Modification and Installation
drawing, for locating the stabilizer support installation and for machining shroud head
flange slots. These SHB lugs shall be determined and independently verified as a

prerequisite to any physical work at each of the four installation locations. Prior to
removing the shroud head (SHBs may be unlatched), a common scribe line shall be
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made on both the shroud and shroud head at each of the four installation locations, in
accordance with the 105E1455 Modification and Installation drawing. This scribe line
will then become the datum for locating the slots in the shroud head flange and
installing the stabilizer support assemblies on the shroud flange.

6.3 Co-gage checks shall be performed on: the shroud flange and steam dam width for
fitup with the upper support (also checks for possible prior damage to the steam dam),
and the jet pump restrainer bracket to RPV inside diameter clearance, 5.4 inch
minimum, to allow passage of the lower spring (temporarily ignoring the jet pump
restrainer bracket guide plates).

6.4 Install protective shielding for the feedwater sparger and core spray line.

NOTE: The below step is a contingency, which will only be
performed if there is insufficient clearance to complete the
installation.

6.5 Machine (EDM) the jet pump restrainer brackets, if required, as shown on the
105E1455 Modification and Installation drawing. EDM swarf shall be captured to the
maximum extent practical.

6.6 Measure and record the outside-to-outside distance between the SHB lug sets, as
shown on the 105E1455 Modification and Installation drawing.

6.7 Measure and record the annulus width at the top guide support ring and at the core
support ring elevations as shown on the 105E1455 Modification and Installation drawing.
Examine the RPV and shroud contact areas to assure that there are no abrupt
discontinuities; if so, EDM spotface these areas flush. The vessel and shroud contact
locations of the final stabilizer parts shall be simuiated in taking these measurements.

CAUTION: Several piece parts are to be machined based on
in-reactor measurements at a specific reactor azimuth. These
parts shall then be designated by specific serial number, as
recorded on the as-buiit data table on drawing 105E1455, for
that specific azimuth.

6.8 Based on the in-reactor measurements, machine the RPV contact surface of the lower
contact, drawing 112D6355, as shown on the 105E1455 Modification and Installation
drawing. Assemble the lower contact as shown on the lower stabilizer assembly, drawing
112D6360.

6.9 Based on the in-reactor measurements, machine the RPV contact surface of the
upper contact, drawing 112D6357, as shown on the 105E1455 Modification and
Installation drawing. Assemble the upper contact as shown on the upper stabilizer
assembly, drawing 112D6347.
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6.10 Based on the in-reactor measurements of the outside-to-outside distance between
the SHB lug sets, and the measurement of the outside dimension of the stabilizer
support, machine the contact surface of the upper support spacer, 112D6752, in
accordance with the 105E1455 Modification and Installation drawing. Assemble the
upper support spacer, 112D6752 on the stabilizer support assembly 112D6348.

6.11 Working in the equipment pool, locate the proper datum on the shroud head flange
as shown on the 105E1455 Mndification and Installation drawing. Machine (EDM) slots
in the shroud head flange as specified on the 105E1455 modification and installation
drawing.

6.12 In accordance with the 105E1455 Modification and Installation drawing, machine
(EDM) two holes in shroud support plate. EDM swarf shall be captured to the maximum
extent practical,

6.13 Hone the holes in the shroud support plate. To assure the removal of microfissures
from the EDM hole in the shroud support plate, the hone operation shall remove a
minimum of 0.005 inch from the inside surface of the hole while meeting the final hole
size requirement on the 105E1455 Modification and Installation drawing.

6.14 Install lower support, 112D6490, over the two shroud support plate holes using two
toggle bolt assemblies, 112D6495, and two toggle bolt washers, 112D6493, and two toggle
bolt nuts, 112D6493, as shown on the 112D6494 Modification and Installation drawing.
Lubricant (D50YP5B) shall be applied to the threaded sur‘aces. Tension the two toggle
bolts to the specified load, and tighten the toggle boit nuts. Inspect to verify the
installation of the lower support. Crimp the toggle bolt nuts, and inspect for proper
crimping of the retainers.

6.15. Inswall the clevis pin, 112D6505, in the mating hole of the lower support in
accordance vith the requirements of the 105E1455  Modlification and Installation
drawing.

6.16 Complete the tie rod-spring assembly. Assemble the tie rod, assembly drawing
112D6349, with the lower spring, drawing 112D6351 (Drill pin hole and install lock
pin.), and the lower stabilizer, drawing 112D6360 as shown on assembly drawing
112D6358. Lubricant (D50YP5B) shall be applied to the threaded surfaces.

6.17 Temporarily protect the exposed tie rod thread from damage.

CAUTION: Maneuvering of the tie rod-spring assembly must
be done with extreme care to avoid damaging reactor
hardware such as the jet pump sensing lines.

6.18 Install the tie rod-spring assembly, 112D6358, in accordance with the requirements
of the 105E1455 Modification and Installation drawing. Maneuver lower spring clevis
over clevis pin and support vertically.
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6.19 Position the stabilizer support assembly, 112D6348, over the tie rod. Lower the
stabilizer support assembly over the steam dam and locate properly on shroud flange in
accordance with the requirements of the 105E1455 Modification and Installation
drawing.

6.20 Rotate and posiuon the lower stabilizer assembly, 112D6360, as shown on the
105E1455  modification and installation drawing. Verify that the lower stabilizer
assembly latch is engaged in the tie rod slot.

6.21 While forcing the upper end of the tie rod radially inward, taking up clearance
(0.25 inch diametrical) in the support block’s clearance hole, measure the radial gap
from the tie rod to the vessel wall at the mid support elevation. The tie rod itself should
not be bowed while taking this measurement. The vessel contact locations of the mid
support shall be simulated in taking these measurements. Based on this in-reactor
measurement, machine the contact surfaces of the mid support, drawing 112D$§356, in
accordance with the requirements of the 105E1455 Modification and Installation
drawing. Complete the mid support assembly as shown on the mid support assembly
drawing, 112D6359.

6.22 Remove the temporary thread protection from the tie rod. Install the tie rod nut
and torque in accordance with the requirements of the 105E1455 Modification and
Installation drawing; continue to force the upper end of the tie rod radially inward
during tensioning. Verify that the tie rod nut is properly locked by its retainers.
Lubricant (D50YP5B) shall be applied to the nut threaded surfaces.

6.23 Install the mid support in accordance with the requirements of the 105E1455
Modification and Installation drawing. Verify that the mid support latch is engaged in
the te rod slot.

6.24 Install upper stabilizer (spring) assembly, 112D6347, in accordance with the
requirements of the reactor modification drawing. Lubricant (D50YP5B) shall be
applied to the 0.50 inch slot areas and the jacking bolt (threaded and moving surfaces).
Engage with stabilizer support assembly and adjust the jacking bolt as specified on the
105E1455 Modification and Installation drawing to preload the upper spring. Check
that the spring retainers are properly engaged to lock the jacking bolt.

6.25 Remove the protective shielding tor the feedwater sparger and core spray line.

6.26 Repeat .stcps 6.3 through 625 for the installation of stabilizer hardware at the
remaining azimuth locations. Step 6.11 is envisioned as an independent parallel activity.



@ 25A5581 SH NO. 9
GE Nuclear Energy o g iy

7. IXAMINATION AND TESTING

7.1 Visual Examination. Visually examine the stabilizer installation preparations to verify
that all of the required holes have been machined in the proper locations and that all
debris has been removed from the area. Visually examine the installed stabilizers to
verify compliance with the 105E1455  Modification and Installation drawing. To
minimize inspection time, personnel exposure, and tooling requirements, installation
requirements, as indicated on the installation drawing, may be verified by tool design,
process control and mockup qualification testing.

8. RECORDS AND SUBMITTALS

8.1 Prior to implementation of this stabilizer installation program, the following
procedures shall be submitted by the Installer and approved by the Owner.

a. Installation and inspection procedures including sequence data sheets,
measurement data sheets, quality control check sheets, drawings, sketches,
instructions, etc.

b. Cleaning and cleanliness control procedures.
& Machining procedures as applicable.
d. As-built drawing (data required by 105E1455).

8.2 After implementation of this stabilizer installation program, all recorded data
records, photographs, video tapes, logs, etc., shall be submitted by the Installer to the
Owner for file and information within 30 days. The 105E1455 modification and
installation drawing shall be updated to incorporate the in-reactor as-built measurements,
and the as-built measurements with corresponding serial numbers of the parts machined
as part of the installation process. One copy shall be submitted to GENE within 30 days.

9. DEVIATIONS AND SUBSTITUTIONS

9.1 All deviations, as a result of damaged equipment, nonconforming conditions, or any
proposal by the Installer for substitutions, modifications, or relaxation of the specified
materials, procedures or design shall be submitted to the Owner for consideration and
approval.
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Please Read Carefully

The only undertakings of GE Nuclear Energy (GENE) respecting information in this document
are contained Contract No. PB263848 between PECO Energy and GENE, as identified in the
purchase order for this report (PECO Purchase Order No. PB263848) and nothing contained in
this document shall be construed as changing the contract. The use of this information other than
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with respect to any unauthorized use, GENE makes no representation or warranty, and assumes
no liability as to the completeness, accuracy or usefulness of the information contained in this
document, or that its use may not infringe upon privately owned rights.

Changes made to the previous revision of this report are indicated by “bars” drawn in the left
margin.



1.0

2.0

3.0

4.0

GENE-771-59-0994 Rev.4

Table of Contents
DESCRIPTION OF CHANGE
1.1 General
1.2 Design
1.3 Materials

1.4 System Evaluation
1.4.1 Steam Separation System
142  Jet Pumps
1.43  Anticipated Operational Transients
144 Emergency Core Cooling System
145 Fuel Cycle Length
146 Leakage through Shroud Cracks and Support Piate
1.47 Conclusions .
1.5 Seismic Analysis
1.6  Design Evaluation

1.6.1 lLoad Combinations
1.6.2 Results
REASON FOR CHANGE

DESIGN AND LICENSING DOCUMENTATION REVIEW

REFERE.«CES

DRF B13-01732
JUNE, 1995

o
%

S B e - T - R - VT T A S R

Pt — p—
W N == O

16

16

17



GENE-771-59-0994 Rev.4
DRF B12-01732
JUNE, 1995

1.0 DESCRIP11ON OF CHANGE

An in-vessel visual inspection (IVVI) of the horizontal welds in the shroud will be performed at
Peach Bottom Unit 2. Based on the results of the weld inspection, shroud stabilizer assemblies,
which function to replace cracked horizontal welds in the shroud, may be installed in Peach
Bottom Unit 2 during the next refueling outage. In the event that the installation of the stabilizer
assemblies is not required for Unit 2, the assemblies will be retained as a contingency for
possible later installation, or for installation at Peach Bottom Unit 3. If the stabilizers are
installed at Unit 3, replacement of the core spray line repair brackets should be considered, as
discussed in Section 1.6.2.

1.1 General

Welds H! through H7 of the core shroud will be structurally replaced by a set of 4 stabilizer
assemblies. Figure | shows a stabilizer assembly. Each stabilizer assembly attaches to the top of
the shroud and to the shroud support plate.

Radially acting stabilizer springs are used to maintain the alignment of the core shroud to the
reactor pressure vessel (RPV) during seismic events. The se: of stabilizers replace the structural
functions of the shroud welds which are postulated to contain cracks. Each stabilizer assembly
consists of a tie rod, an upper spring, a lower spring, an upper bracket, a midspan tie rod support,
a lower anchor assembly, and other minor parts. The tie rod provides the vertical load carrying
ability from the upper bracket to the RPV shroud support plate attachment, as well as support for
the springs. The vertical locations of the radial springs were chosen to provide the maximum
support for the shroud and fuel assemblies. The upper spring provides radial load carrying
ability from the shroud, at the top guide elevation, to the RPV. The lower spring provides radial
load carrying ability from the shroud, at the core support plate elevation, to the RPV. The upper
bracket provides an attachment feature to the top of the shroud <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>