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21 Description of Change

ER&D Section 2.2.7.2, Revised the 2nd and
4th paragraphs to discuss (1) containment purge
system operation in accordance with Operating
Procedure 21.2, (2) radiation monitoring, and
(3) a temporary cover for the hatch opening
when the equipment hatch is removed. Also,
revised the wording to address the radiological
consequences of a postulated drop of an old
steam generator lower assembly inside the
containment via reference to Calculation 21808-
M-02.

ER&D Section 2.3.3.c. Revised the last
sentence of this implementation requirement to
read: "While fuel is in the containment,
materials and tools associated with the SGR
shail not be handled or transported within the
refueling barrier.”

ER&D Section 2.3.3.g. Revised this
implementation requirement to read:
"Coincident with equipment hatch removal,
containment purge system alignment and
operation shall be in accardance with Operating
Procedure 21.2 so as to minimize any air
leakage out of the centainment. In addition to
the stack monitors and the containment area
radiation monitors, a continuous air maonitor
shall be in use adjacent to *he equipment hatch

22. Reason tor €hange

To acknowledge purge system operation in accordance with
the station procedure, to reflect radiation monitoring available
to detect releases, to identify the presence of the temporary
cover for the hatch opening and to discuss the radiological
consequences of a release.

To clarify the description of areas where handling and
transportng materials and tools will be prohibited.

To acknowledge purge systam operation in accordance with
the station procedure, to reflect radiation monitoring available
to detect releases and to identify the presence of the
temporary cover for the hatch opening.
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21. Description of Change (continued)

In accordance with Drawing N-9013-1-M-4086,
a temporary cover shall also be available to
isolate the hatoh opening in case of loss of the
containment purge system.”

ER&D Section 2 3.4 Added the following
implementaton requirement: "To accommodate
any leakage from the loop isolation valves, two
primary drain transfer tank pumps shail be
available and associated drain valves on the hot
and crossover legs shall be tagged open from
the ume the loop i1solation valves are shut “intil
reactor vessel level has been drained to below
the reactor vessel nozzles.®

ER&D Section 3.2, Revised the last sentence of
the discussion for Technical Specification
3/4.7.2, "Steam Generator
Pressure/Temperature Limitation," to read: "The
requirements of this Technical Specification
requirement will continue to be met. "

ER&D Section 3.2 Added a discussion of
Technical Specification 3/4.7.8.1, "Sateguards
Area Ventilation Systems."®

ER&D Section 3.14. Revised the 1st and 5th
paragraphs of this section to discuss (1)
containment  purge system operation in
accordance with Operating Procedure 21.2, (2)
radiation monitoring, and (3) a temporary cover
for the hatch opening when the equipment
hatch is removed. Also, revised the wording to
address the radiclogical consequences of a
postulated drop of an old steam generator lower
assembly inside the containment via reference
to Caiculation 21808-M-02,

Table of Contents. Revised the total number of
pages for the Engineering Review and Design
and Appendix 4 1, Safety Evaluaiion; added this
interim Revision,

22 Res’ nlor Change {(continued)

To add the requirement to provide a means to control loop
isolation valve leakage and provide this capability so long as
the reactor vessel water level remains above the react:r
vessel nozzies.

To ensure that the requirements of this technical specification
are maintained during the steam generator replacement, when
applicable.

To ensure that the requirements of this technical specification
are maintained during the steam generator replacement, when
applicable, and that the surveillance requirements vill be
invoked, if required.

To acknowleaye purge system operation in accordance with
the station procedure, to reflect radiation monitoring available
10 detect releases, to identify the presence of the temporary
cover for the hatch opening and to discuss the radiological
consequences of a release.

To reflect the current number of pages for these documents
and this Interim Revision.
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21, Deascrnption nf € hange continued!

Drawing Revision Record. Drawing N-901341
M-406 has been revised to delete Note 8 and
revise the reference drawings The latest
revision of Drawing N-3013-1-M-406 15 now
Revision 1

Appendix 4 1, Safety Evaluation. Incorporate
changes described above into the applicable
responses of the safety evaluation

22 Reason for Change (comtinued)

To delete an incorrect note and to indicate the correct
drewing references

To make Appendix 4.1, Safety Evaluaton, consistent with
the ER&D
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9. Enginssning Review and Design

TABLE OF CONTENTS

1.0 STATEMENT OF PROBLEM

b il B b
DO E LN -

20  PROPOSED RESOLUTION

2.1 EXECUTIVE SUMMARY
a2 DESIGN DESCRIPTION

OPERATIONAL CONDITIONS
SYSTEME/EQUIPMENT PROBLEMS

DESIGN BASIS CRITERIA

DEFICIENCY TO BE CORRECTED
TECHNICAL ISSUES

SHORT AKND LONG TERM CONSEQUENCES

Forged Channel Heads

Forged Lower Shell Barrels and Transition Cone
Tube Support Plates

Flow Distribution Baffle

Support Plate Stayrods

Tubelane Blocking Devices

Handholes/Inspection Ports

Blowdown System

Heat Transfer Tubes

Anti-Vibration Bars

Tube-to-Tubesheet Juncture

Tubesheet rimary and Secondary Sides
Round Wrapper with Jacking Stud Support System
Primary Nozzie Closure Rings

Forged Primary Nozzie Safe-Ends

2.2.1
Assemblies
2211
b o )
e 35 A e |
2.21.4
2.2.1.5
2.2.1.86
2.2.1.7
2218
2219
2.2.1.10
2393
:-2.5.12
2.2.1.13
2.2.1.14
2.2.1.18

2.2.2

Other Changes and Enhancements

Steam Generator Upper Domes
Reactor Coolant Syste Piping
Main Steam Pining

Feedwater Piping

Design Changes and Enhancements in the New Steam Generator Lowe:

;r"f’
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Sample System Piping

Chemical Feed Tubing

Wet Layup System Piping

Steam Generator Level Instrumentation

Steam Generator Upper Restraints
Steam Generator Lower Supports
Steam Generator Thermal insulation
Optical Templating Bracket Removal
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2.2.3 Temporary Modifications

‘ Steam Generator Hau! Routes

W w
A =

> i
2.2
Removal

Security Door Modifications
Temporary Construction Power
Reactor Cavity Cover

Auxiliary Crane

Jib Crane

R R SR
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Stress Analysis

UFSAR Chapter 15 Accident Analysis
Operational Changes

Other Technical Issues
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2.7.1 Steam Generator Rigging Loads
2.7.2 Drop Analyses
2.7.3 Timing of Piping Cuts

LS S0 S

2.3 SPECIAL IMPLEMENTATION REQUIREMENTS

Blowdown and Steam Generator Shell Drain Piping

Vibration and Loose Parts Monitoring System

Temporary Containment riVAC Modificatiocz

2.3.1 General Description of Activities to be Performad
2.3.2 Safety Classification
2.3.3 Overall Implementation Requirements
2. 3.4 Piping Removal/installation
2.3.4.1 RCS Piping
2.3.4.2 Main Steam Piping
2.3.43 Fee'water Piping
2.3.44 Blowdown and Steam Generator Shell Crain Piping
2345 Sample System Piping
2346 Chemical Feed Tubing
2.3.4.7 Wet Lavup Systemn Piping
2.34.8 Steam Generator Level Instrument Tubing

ror Ventilation and Srioke

— —_
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2.3.5 Vibration and Loose Parts Monitoring System

2.3.6 Steam Generator Upper Restraints Removal/Installation
2.3.7 Steam Generator Separation and Replacement

3.8 Steam Generator Handling and Rigging

9 Insulation Removal and Replacement

10 Temporary Containment HVAC Modifications for Ventilation and Smoke Removal
11 Temporary Modified Security Door

12 Tempoiary Construction Power

13 Reactor Cavity Cover

14 Auxiliary Crane

15 Jib Crane

16 Optical Templating Bracket Removal

30 PROGRAMS REVIEW

UPDATED FINAL SAFETY ANALYSIS REPORT
TECHNICAL SPECIFICATIONS

FIRE PROTECTION/APPENDIX R

ENVIRONMENTAL QUALIFIZATION

SECURITY REVIEW

ELECTRICAL SYSTEM ANALYSIS

INSERVICE INSPECTION

SEISMIC

HUMAN FACTORS

IN-CONTAINMENT BANNED/RESTRICTED MATERIALS
STATION COMPUTER SOFTWARE/HARDWARE
EMERGENCY RESPONSE FACILITIES SYSTEM

PLANT FLOODING

HEAVY LOADS

POST-ACCIDENT MONITORING

HEATING, VENTILATION, AND AIR CONDITIONING (HVAC)
THE SIMULATOR

NUCLEAR PLANT RELIABILITY DATA SYSTEM (NPRDS)
SET POINTS, INSTRUMENT ACCURACY AND SCALING
SECONDARY PIPING AND COMPONENT INSPECTION PROGRAM
RADIO FREQUENCY INTERFERENCE REVIEW

Q-LIST

ALARA ANALYSIS

CUMULATIVE EFFECTS ON PLANT SYSTEMS

RECENT NRC AND INDUSTRY CONCERNS

IMPACT OF/ON OTHER DESIGN CHANGES

SUMMARY OF EQUIPMENT ADDED OR REMOVED
SYSTEM AND PLANT DESIGN BASIS DOCUMENTS
INSTALLATION SPECIFICATIONS

REMOVABLE BLOCKS AND OTHER BARRIERS
ENVIRONMENTAL IMPACT (NON-RADIOLOGICAL)
MASONRY BLOCK WALLS

2
2.3
2.3
23
2.3.
2.3
2.3
2.3
2.3
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3.33 NUCLEAR CONTROL ROOM OPERATOR DEVELOPMENT PROGRAM (NCRODP) TRAINING
MODULES

334 RECOMMENDED SPARE PARTS

3.35 LABELLING

336 ABANDONMENT OF EQUIPMENT

3.37 VENDOR TECHNICAL MANUALS

338 REACTIVITY MANAGEMENT

3.39 OTHER CONCERNS

4.0  FUNCTIONAL TESTING REQUIRLIENTS
50  SYSTEMS DESCRIPTIONS (Operational)
6.0  REFERENCES
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8. Enginsernng Review and Dasign

1.0 STATEMENT OF PROBLEM

The three Westinghouse Model 51 steam generators. 1-RC-E-1A, 1B, and 1C, have experienced
corrosion-related degradation that require periodic inspection and plugging of the steam generator (SG)
tubes to ensure their continued safe and reliable operation. Despite improvements in secondary water
chemistry, tube degradation has continued in the steam generators. Consequently, the lower tube oundle
assemblies will be repiaced

The new North Anna Unit 1 Model 51F steam generators discussed througheut the text of this ER&D are
actually composites of the existing Westinghouse Model 51 steam domes and new Westinghouse Model
51F lower assemblies. Thus, the rnaw North Anna Unit 1 Model 51F steam generators are different than
a complete Westinghouse Model 51F steam gencrator

11 OPERATIONAL CONDITIONS

In the current plant configuration, the plant is limited 10 95% power. In addition, the current
status of the existing steam generators will require extensive tube inspections which will result in
significant dose to personnel

1.2 SYSTEM/EQUIPMENT PROBLEMS

The problem: areas in the original steam generator design are as follows:

a Stress or intergranular corrosion in the tubing in the tubesheet region and at
support plate intersactions

b Mechanical wear of the tubing at tube-to-anti-vibration bar intersections
c. Primary side stress cracking of tight radius U-bends in the tubing
1.3 DESIGN BASIS CRITERIA
The steam generator replacement 'SGR) will be performed in accordance with the requirements of
the ASME Code, Section XI, 1962 Edition and Summer 1983 Addenda which allows use of the
origir.al design codes, later editions of the origing! design codes, or ASME Section 11! for

replacement activities

The original design codes are as follows:

. Steam Generator Assemblies - ASME Section 11, 1968 Edition through Winter 1968
Addenda, code case 1498, and "N" stamped

. Reactor Coclant Piping - USAS B31.7-19269 through 1870 Addenda and applicable Code
Cases

. Main Steam Piping - USAS B31 7-1969 through 1970 Addenda and applicable Code
Cares

Feedwater Piping - USAS B31.7-1969 through 1970 Addenda and applicable Code Cases
Blowdown/Drains - USAS B31.7-1969 through 1970 Addenda and applicable Code Cases

ER&DI01 7 1
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14

1.5

Wet Layup Piping - USAS B31.7-1963 through 1970 Addenda and applicable Code Cases
Chemical Feed Piping - USAS B31.7-1969 through 1970 Addenda and applicable Code

Cases

. Sample System Piping - USAS B31.7-1969 through 1970 Addenda and applicable Code
Cases

. SG Level instrument Tubing - USAS B31.7-1969 through 1970 Addenda and applicable

Code Cases

The new steam generator lower 1ssemblies have veen fabricated in accordance with the ASME
Code, Section Iil, 1986 edition and "NPT" stamped. The closure (girthi weld will be performed to
meet ASME Section 1, 1986 edition in accordance with ASME Section X! requitements and will
not be "NA® ¢! 4. Therefore, the new steam generators will be non "N* stamped vessels as
ailowed per AS action Xl

New piping materials, including valves and the new SG lower assemblies, wili be procured in
accordance with ASME, Section Iii, 1986 Edition, d'ie to the unavailability of components
fabricated in accordance with ANSI B31.7 requirements. Components currently available in
existing inventory may be utilized to facilitate steam generator replacement provided these
components meet or exceed the existing design code requirements. Deviations to the original
design codes have been reconciled in accordarce with the requirements of ASME Section X! (see
Appendix 4-33)

DEFICIENCY TO BE CORRECTED

The deficiency to be corrected is to provide a steam generator with enhanced material to resist
previously exhibited degradation mechanisms, In addition, portions of the feedwater lines, steam
generator biu vdown lines and the steam generator shell drain lines will be replaced with chrome-
moly material to provide improved erosion/corrosion characteristics.

TECHNICAL ISSUES
The following technical issues have been identified:
& Steam Generator Corrosion/Material Problems

The following features of the original steam generators have made them susceptible to
intergranular stress corrosion cracking (IGSCC)

1. The tubing, m'!l annealed ASTM SB-163 Alloy 600, has a microstructure that can
experience IGSCC in an alkaline secondary side environment. Additionally, this
material is susceptible 1o primary water stress corrosion cracking.

- & The initial expansion process mechanically rolled the bottom 2.5 inches of the
tubes, leaving a crevice between the tubes and the tubesheet on the secondary
side which allowed concentration of impurities. After one cycle of operation, the
tubes were explosively expanded ‘WEXTEX) over the thickness of the tubesheet.
This expansion closed the crevice. However, this expansion either created an area

ER&D9013
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of overexpansion or left 8 smaller crevice at the top of the tubesheet.

3. The 0.75<nch-thick carbon steel tube support plates have round tube holes with a
nominal radial clearance of 8 mils. This support plate design allows concentration
of impurities and can provide a localized aggressive environment at the tube-to-
tube support plate intersections. The presence of flow holes in the plates tends to
further minimize flow around the tubes, and aliows the aggressive environment to
exist in the support plate area. This aggressive local environment can lead to
corrosion of the tube and/or support plates. Corrosion products from the corrosion
of the carbon steel plates completely fills the gap in some locations and can
deform the tube, thereby adding stress and contributing to IGSCC

4 Another localized aggressive environment just above the tubesheet surface is
provided when thermal-hydrauiic characteristics result in sludge accumulation and
local dryout on the tubesheet

IGSCLC in the tubesheet region and at the support plate intersections is a pervasive
problem in the onginal steam generators and is the primary reason for replacing the steam
generators.

Containment Modifications

Temparary runway beams will be installed to support loads from the movement of steam
generator lower assemblies in and out of the equipment hatch. Steel decking will
temporarily be instalied over the open sections of the reactor refueling cavity, and portions
of the decking will be desig ted as construction laydown areas. Temporary laydown
supports for the steam domes will be provided. A jib crane and an auxiliary crane will be
temporarily installed to support handiing small loads. Temporary modifications will be
made to containment purge to allow for smoke removal from the containment dome area.

Removal of Interferences

interferences to SG movement between their permanent locations and the hatch will Je
removed. These items include portions of the SG bioshield walls, the operating floor at
the hatch, equipment hatch barrel fioor, SG valve access platforms, tubing and tubing
supporty, and mechanical commodities/equipment. The engineering required to support
interference removal is included in DC 90-151 or work plans, as applicable.

Zeparation of Steam Generator Assemblies to Accommodate Removal

The separation of the steam domes and removal/replacement of the steam generator
lower assembilies through the existing containment equipment hatch is the method
selected to replace the steam generators. This method was selected due to liriitations on
the diameter of equipment that can be moved through the hatch. Implementation of the
replacement will be accomplished by severing the reactor coolant and all other attached
piping at the SG nozzles, severing the SGs within the transition cone and removing the
lower assemblies from the containmeant. The steam domes will remain in containment and
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will be modified by the installation of a flow restrictor in the steam outlet nozzie, the
existing downcomar flow resistance plates on the wrapper plate removed, anc the shell
prepared for welding to the lower assemblies. The new shop-fabricated SG iower
assemblies will be rigged into the containment through the equipment hatch and
connected to the original steam domes and reactor coolant piping. Waelding will be
performed in compliance with ASME Section X requirements and a Virginia Power
approved QA program. All work associated with the SG vessel is safety-related.

RCS Pipe Cuts

During ofticading of the reactor core to the spent fuel pool, cutting operations for the
main steam, feedwater, and other steam generator connected piping are planned to be
performed for all three steam generators. Additionally, cutting 3f the hot and cold leg
RCS piping on the B steam generator will also be initiated and may be completed prior to
tuel offioad. A seismic evaluation has been performed on the RCS, main steam,
feedwater and other plant secondary-side piping systems to verify the acceptability of
cutting prior to the completion of defueling. These evaluations are documented in
Calculations 02072 13-NP(BJ-008-XE and 02072 13-NP(B)-009 XE (References 5.12.21
and 6.12.22)

The loop isolation valves will be isolated prior to makir.g any RCS piping cuts. Cutting of
the Loop A and C RCS piping will not be performed until all fuel has oeen removed from

the containment, the reactor cavity drained, and the fuel transfer tube gate valve closed

and blind flange installed

Normal defueling practices will not change
Heavy Loads !nside the Containment

Movement of heavy loads inside the containment will be in accordance with the station
heavy loads procedure O-MCM-1303-01 until all fue! has been removed from the
containment, the reactor cavity drained, and the fuel transfer tube gate valve closed and
the blind flange installed, During the defueled condition, movement of heavy loads will be
In accordance with approved project procedures. Refer to Section 3,14 for a further
discussion of heavy loads

'nsulation Removal/Replacemunt

The existing tharmal insulation on the steam generators wili be replaced with new
fiberglass blanket type insulation. The quilted, light density, semi-rigid fibrous glass
blankets will utilize stainless steel hook-and-loop fasteners and wiil be covered by a
stainless steel jacket

Accident Analysis Reevaluation

The act  ents analyzed in the UFSAR have been reviewed to determine if they are
impacted by the design characteristics of the new steam generators. The results of the

ER&LDSO13
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accident evaluation show that, because of the essential duplication of safety-related
parameters, the new steam generators will not result in violation of any accident
acceptance criteria. The LOCA containment response was reanalyzed and the results
demonsirate acceptable analysis margins. The evaluauon confirms that the conciusions
fc* the accident analyses presented in the UFSAR remain vahid.

Impact Upon Permanent Plant Equipment

Other temporary modifications to permanent plant equipment that w'! be performed as
part of the SGR include

¢ Buried facilities alcng the haul route viill be temporarily protected for the loads
from tha steam ganerator transporter/prime mover and load test.

¢ The containmant purge exhaust system will be temporarily modificd to allow
for smoke removal from the containment dome area.

* To facilitate the installation of temporary air chiller units to support the SGR,
the security door (A-9%5-1) iocated at the entrance to the MLC room roof will
he temporarily removed and replaced with a modified security door which will
allow passage of air hoses/pipes from the roof down 10 the containment
personnel hatch

¢ The power feeder to RCP-1B will be utilized to supply power to a wwmporary
construction power distribution system that wiil be instal.ed for in-containmeant
SGR work attivities

These temperary modifications are described in Section 2.2.3
In addition_ rigging loads have been evaluated for their effects on permanent piant

structures and equipment and have been determined to be acceptaole. Sae Section
2.2.7.1.

1.6 SHORT AND LONG TERM CONSEQUENCES

The short-term consequences of not performing the steam generator replacement include
increased radiation exposure and expense due to increased tube inspection and replacement
activities, and further unit power reduction.

The long-term consequence is a potential loss of unit availability,

The documents listed below are applicable to the steam generator primary-to-secondary leakage

concerns associated with tube degradation. These documents, however, do not directly specify a

condition or a number of tutes plugged when the steam generators must be repaired or replaced.
The original steam generators were p.ovided with more tubes than » e required for the design
load operation. When this margin has been utilized by plugging the aded .. es, further
plugging resuits in load reduction. Therzfore, continued operation w, . ...@ existing steam
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gencrators would be an economic and a reliatbility concern

a NRC Bulletin 88-02. Rapidily . ‘opagating Fatigue Cracks in Steam Generator Tubes

b NRC Information Notice 90-49, Swess Corrosion Cracking in PWR Steam Generator Tubes

¢ NKC Regulatory Guide 1 83, inservice Inspection of Pressurized Water Reacor Steam
Generator Tubes

d NRC Regulatory Guide 1.121, Bases “_r Plugging Degraded PWR Stesm Generator Tubes

“ ASME Code Section XI, Rules fo Inservice Inspection Nuclear Power Plant Components

t ASME Code Section lil, Nuw,. ar Power Plant Components, Div, 1

("] Nurth Anna Unit 1 Technical Specifications. Sections 3/4. 4.5, 3/4 4.6

PROPOSED RESOLUTION

EXECUTIVE SUMMARY

Due 10 the degradation of the existing steam generator tubing, the lower steam genarator tube
bundie assemblies will be replaced at North Anna Power Station Unit 1. The new steam
generator lower assemblies have been fabricated in accordance with ASME Code Section IiI,
1986 Edinon and will have _hysical, mechanical, and thermal characteristics that are consistent
with the original desigr. and safety analysis presented in the Updated Final Safety Analysis Report
(UFSAR). The new steam generator lower assemblies are designed and fabricated to be physical
duplicates of the original lower assemblies sinc @ all major external dimensions and origntation
angles for both the original and new. >omponents are essentially the same.

Certain design changes and enhancements have been made in the new steamn generator lower
tube bundle assemblies which address the operating experience of the original steam generators
and which ennance the overall reliability and maintainability of the steam generators. These
changes and enhancements will not adversely atfect the mechanical or thermal-hydraulic perform-
ance of the ne, steam generators

Specifically, s ne of these enhancements are the utilization of thermally-treated alloy 690 tubing

{0 reduce wceptibility of stress and intergranular corrosion experienced by the current mill-
annealed al - ‘ubing. In addition, the incorporation of an additional row of anti-vibration
bars uniforr wserted into the tube bundie will provide increased support i the tube bundie

region, reducing the susceptibility of the tubes to vibration. The number of tubes is also increased
for additional plugging margin.

The steam generator replacement will be performed in accordance with the requirements of the
ASME Code, Section X1, 1983 Edition and Summer 1983 Addenda. Welding, postweld heat
tréatment, nondestructive examinate, and taseline inservice inspection will be nerformed in
acvordance with the ASME Code, Section XI, 1983 edition; ASME Code, Section 11l, 1986

ER&DS0O1) 6
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"N stamped

The replacement steam generator components have been fabricated in compliance with
the 1986 Edition of ASME Section I!l and the new lower assembly has been *NPT*
stamped. The Stress Repor is based on the 1968 Edition of the ASME Section Iii
including all addenda through the Winter of 1968  For materials whose strength
properties do not exist in the earlier edition, the material strength properties used in the
Stress Report were determinad from Section 111, 1986 Edition. Additionally, in cases
where he later edition specifies more conservative material strength properties than the
earlier edition, the more coiservative values were used in the Stress Report. Mence, the
replacement steam genetators ere fabricated and analyzed to standards which are, at a
minimum, equivalent 10 the existing urits. Welding of the new steam generator lower
assemblies to the existing upper assemblies will be performed to meet ASME Section 1li,
1886 edition, in accordance with the requirements of the 1983 edition through Summer
18983 addenda of Section X| of the ASME Code and the weld will not be *NA* stamped
Therefore, the new steam generators will be non *N* stamped vessels as allowed per
ASME Section XI|

The design rhanges made to the new steam generator lower assemblies 10 2ddress the
problems idntified in Sectiun 1.0 as we!l as other design changes and enhancements are
summarized below and are evaluated in the Westinghouse Safety Evaluation (Appendix 4-
19). A new technical manual for the complete steam generator assembly is being
submitted (Reference Appendix 4-22). This manual describes in detail the design changes
and enhancements associated with the complete steam generator assemblies

2211 Forged Channel Heads

The one-piece SA-508, Class 3 forged channel head will have the same
dimensions as the onginal SA-216, Grade WCC channel head casting except
that the outside diameter of the primary nozzie ends will begin tapering into the
channel head bowl at a point axially closer 10 the bowl. This results in more
straight length from the nozzle ends inward and will facilitate inservice
inspection (IS1). Forging the channel head instead of casting results in lower
porosity and thereby enhances nondestructive examination. Additionally, a
thinker primary divider plate and lameter primary manway diaphragm
SCrews

will be provided. Use of a thicker primary divider plate will result in
reduced stresses at the plate-to-tubesheet interface and stiffening of the
channel head. The use of (P iameter primary manway diaphragm
screws will allow for easier and quicker manway seal plate
removal/reinstallanon and thereby rer'uce personne! exposure during
maintenance. The inside surface of the channel head will be provided with a
63 RMS finish. Providing a smooth finish on the inside of the channel head
makes adherence of surface contamination more difficult, which should reduce
personnel exposure duri.g future maintenance 2ctivities in the channel head.

]

WA

pref
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2.21.2 Forged Lowet Shell Barrels and Transition Cane

The lower sheli barrels will be fabricated as machined seamless torgings from
SA 608, Clase 3 low alloy steel ring forging. The new lower assembly design
incorporates the stub barrel into the lower shell which will eliminate inservice

inspection {151 of one weid

The transition cone between the steam dome and lower assembly of the new

steam gererator will be fabricated as a machined seamless forging with a tully
developed conical profile wodeown:tand This downstand

j

relocates the weld away from the actual transition points on the Sgs thereby Pref
resulting in lower discontinuity stresses at the girth weld. This relocation of

the weld results in the elimination of this weld from the I1SI program. The

material chosen for the transition cone forging is a low alloy steel, SA-508,

Class 3, which has the same “P Group® numbers as the SA-533, Grade A,

Class 1, plate used to form the criginal transition cone, making the juncture

readily weldable - the field. The original transition cone is made from rolled

plate a~d has three longitudinal weld seams

The upper surface of the transition cone of the new steam generator lower
assemblies will be supplied with a girth we'!d preparation to facilitate
attachment of the steam dome to the new lower assembly. The transition
cone finished diameter 1s based on the diametrical clearance requirements of
the containment building equipment hatoh. This dimension is also the basis for
determining the diameter and elevation of the weld preparation on the

interfacing steam deme

2.21.3 Tube Support Plates

The guatrefoil tube support plate hole design features four flow lobes and four
support lands. The lands laterally support the tubing and the lobes provide a
path for water 10 flow adjacent 1o the tube The quatrefuil design directs the
flow along the tubes in a way that minimizes steam formation ard chemical
concentration at the tube-to-tube Suppon plate interzections. The quatrefoil
support plate results in higher average velocities adjacent to the tubes than the
onginal lower assembly support plates, which feature circulation flow holes
between tube holes. The combination of high velocities in the tube support
plate region and the use of corrosion resistant material (SA-240, Type 405
ferritic stainiess steel instead of the existing SA-285, Grade C carbon steel)
minimizes corrosion in the vicinity of the support plates. The original lower
assembly tube support arrangement resuits in peripheral flow around the tube

and between the circular tube hole in the tube support plate.

#.2.14 Flow Distribution Batfie

A flow distribution baffie of SA-240, Type 405 ferritic stainless stee! is located

SRR ¢ e tobesheer The flow distibution battle has l W

Pro/’

ER&DDO1] 9
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2: 1. 18 Ant Vibration Bars
o8 518 Of anti-vibra ' tead of the two in the original desigr
{ talied In betweer ent f tubes for tube support in the U
{ ey he tubes a AVE t mer ally controlied to minimize
tube-10-AVE clearance provioe close support of th, tubes against fluid
) e noton wt ' an lead to 1ube wear The AVBsg are wider than the

witiglh Jesign 10 provide greater Nact area between the tubes and AVBs. In

addition, the AVBs are inserted 10 uniform depths 1 provigde consistent

w
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wear characteristics when compared 1o the ot ginal chrome plated Alloy 600 ."’P

\VE materia

L. 11T Tubeto-Tubesheet Juncture
The new stean generator tube vill D erted into the tubesheet holes, tube
eQ end nydre tack expanded. tube ¢ welded, followed by a helium leak
test. The tube leg end: et hydraulically expanded for essentially the full
hickngs f the tubeshes | [ £ will provide better tube axpansion
& tube ¢ ) § the (1% ver asembhes w be tiush with the tube hole
¢ g whe weld the tubi et 1 ny By & minating the ()!{x',’\ldlllu
tube ends and tube fillet welds of the ginal design, entry precsure losses are
reduced, resulting a4 lower pressure drop in the primary loop. Flush waelding
f the tube ends also n mizes passible locations for crud buildup. This loss
"
f crud bulldup locations is ¢ xpected 10 reduce radiation levels within the

2.2.1.12 lut:ct,heei—f’h\,a'y and Secondary Sides

The tubesheet will be of the same dirner 510Nns as the onginal tubesheet

tubesheet will be marked on a row by columt pattern 1o facilitate tube

¥ Brimary si0e maintenance activities
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provide for improved weld compatibility and field fit-up with the reactor coolant
piping

The primary side safe-end material has been changed from a stainiess steel
type 300L/308L weld deposited buildup tc an ASME SA-336, Class F 316 LN
forging. The safe-end forging 1s provided with up to 2 inches of additional
material, without end weld prep. which can be machined at the site to a length
suitable for fit-up to the reactor coolant system piping

2.2.2 Qther Changes and Enhancements
22217  Steam Generator Upper Domes

A flow l.m-ur— will be instalied in the main steam ‘ a/
nozzle of the steam dome in accordance with Procedure STD-FP-1991.-5563 Prep.
(see Appendix 4-16) and the Special Processes Manual (Reference 6.5). This
flow limiter is a design enhancement that reduces the pressure drop across the
SG internal components during @ postulated main steam line break and reduces
the rate of energy released 10 the containment for this postulated accident.

. The original steam generators do not have this device

The purpose of the existing downcomer flow resistance plates was to reduce
the flow-induced stresses on some of the tubes by creating better flow
characteristics in the downcomer annulus. The re-designed steam generator
lower assemblies eliminate the need for the downcomer flow resistance plates
Therefore, these plates will be removed in accordance with drawing N-9013-1-
M-4086

Disconnection of the steam domes from the old lower assemblies and their
reconnection 1o the new lower assemblies will be performed in accordance with
drawing N-8013-1-M-406 and includes the following activities:

. In order to obtain access to the |.D. transition cone girth weld, two
access ways will be cut in the swirl vane transition wrapper

. Prior 1o severance of the transition cone and lifting of the steam dome,
the primary mois. .'e separator (PMS) will be secured to allow the PMS
10 be rigged with the steam dome

. Severance of both the steam generator shell and the wrapper plate will
be accomplished by using a track-mounted, tractor-driven, oxygen-fuel
cutting torch. Two circumferential cuts will be made in the SG shell
resulting in a band of shell material that will be removed as part of the
construction effort. Removal of this band will provide an access for the
cut 1o be performed on the wrapper plate

. . The 3" x 6" x 1/2" support bars located between the wrapper and

ER&DDO13 14
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steam separator assembly will be removed by grinding existing welds.

It grinding proves not 1o be a viable means of removing the support
bars, an access hole will be cut in the wrapper using a torch, and the
support bars removed. If this method becomes necessary, reinstallation
will require a patch plate be applied 1o the wrapper 10 return it to its
onginal condition. Prior 1o removal of the support bars, as-bullt details
of the gap measurements will be taken for reinstaliation to the existing
arrangemant

B The wrapper plate will be prepared by welding the fit-up rnng with its
top horizontal backing bar on the existing transition barrel. The bottom
horizonmal backing bar will be welded on the landing ring of the new
lower assembly outside the containment

. Once in position for welding, the transition cone shell will be preheated
and the joint welded using the shielded metal arc welding process and
post-weld heat treated

. The wrapper plate will be joined by welding new radial plates on the
horizontal backing bars. Vertical backing bars will be used hetween the
radial plates

. The support bars will be (einstalled using the as-built details and

drawing N-8013-1-M-a06

- After secondary side inspection, the access ways In the swirl vane
transition wrapper will be welded shut and the secondary manways will
be closed.

Weld preparation, welding, and NDE will be in accordance with the Special
Processes Manual, Appendix 4-21, and drawing N-8013-1-M-405, as
applicable. Ali work performed on the stearn generators is classified as safety-
related.

Reactor Coolant System Piping

To permit removal and re-installation of the G lower assemblies, the RCS hot
and crossover leg piping will be cut at the steam generator nozzles as shown
on drawing N-9013-1-M-401. In the event of unacceptable fit-up per the
ASME Code, provisions have also been included to allow for removal of the
RCS crossover leg elbow adjacent 1o the steam generator by making an
additional cut. Weld end preparation, welding, and NDE will be in accordance
with the Special Processes Manual, NAS-1009, drawing N-9013-1-M-401, and
Appendix 4-21, as applicable. All work performed on the RCS piping is
classified as safety-related,

The reactor coolant system hot and crossover leg pipe ends remaining after

ER&DSO13
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removal of the Sgs will be decontaminated to reduce radiation levels in the area
of the SG replacement activities See Appendix 4-16 for Specification 21809-
M-001 for procurement of decontamination Services.

Main Steam Piping

As shown on drawing N-8013-1-M-402, the main steam piping will be cut at
the centerline of the existing weld at the SG nozzle and on the horizontal
straight section of pipe approximately 10' from the existing weld at the main
steam elbow. In the event of difficulties involved with the fit-up of the main
steam piping, a new spool pece section, procured in accordance with the
requirements of Specitication NAS 1009, is available. The temporary main
steam piping configuration has been evaluated in Calculation 02072.13-NP(B)-
009-XE (Reference 6.12.22) 10 document the acceptability of this interim
system configuration. ‘Weld end preparation, welding, and NDE will be in
accordance with the Special Processes Manual, NAS- 1008, and Appendix 4-
21, as applicable.  All work parformed on the main steam piping is classified as
safety-related. Material rteconciliations are provided in Appendix 4-33,

Feedwater Piping

Each of the existing feedwater piping loop seals from SG nozzle up 1o and
including the fourth elbow will be replaced with the new chrome-moly steel
(piping class 601C) material to provide better erosion/corrosion resistance. The
loop drain valves will also be replaced with new valves with live load packing
The piping materials and the valves will meet the requirements of Specifications
NAS-1008 and NAP-0023, respectively. The modifications are shown on
drawing N-8013-1-M-403. Temporary feedwater piping configuration have
been evaluated in Calculation 02072.13-NP(B}-009-XE (Reference 6.12.22) to
document the acceptability of this interim system configuration. Weld end
preparation, welding, and NDE will be in accordance with the Special Processes
Manual, NAS-1008, and Appendix 4-21, as applicable. All work performed on
the feadwater piping is clessified as satety-related. Material reconcilistions are
provided in Appendix 4-33

The line designation tables for the feedwater system have been marked-up to
retlect the material changes to the piping (see Appendix 4-30).

Blowdown and Steam Generator Shell Drain Piping

The blowdown and shell drain piping will be cut at the SG socket weld nipples
and at the 3-inch header, as shown on drawing N-8013-1-M-404, sheet 1.
Prior to cutting, the piping will be properly supported, including the use of
temporary supports, if required. The temporary steam generator blowdown
piping configurations have been evaluated in Calculation 02072.13-NP(B)-009-
XE (Reference 6 12 22) to document the acceptability of the interim system
configurations. The cut sections of piping, including the manual valves, will be
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Existing manual valves and removed sections of pipe will be saved and
reinstalled, if possible. Some of the tubing supports may be discornected to
provide adequate flexibility. Any supports that are disconnected will be
reconnected .n accordance it drawings N-8013-1-M-604 through 606. The
replacemunt sections of tuhing will be of identical si_e, material ICN9, see DCP
80-5-82), and configuration as the removed section. Weld end preparation,
welding, and NDE will be in accordance wiin the Special Processes Manual,
NAS-1009, and Appendix 4-21, as applicable. The modification is shown on
drawing N-8013-1-M-403. All work performed on the chemical feed tubing is
classified as safety-related

Wet Layug System Piping

The wet layup system piping will be disconnected at the steam generator
flange in accordance with drawings N-8013.1-M-607, 608, and 609. The
second cut location will be in accordance with drawings N-9013-1-M-607
through 609 to provide adequate clearance for SG removal activities. Any
supports that are disconnected will be reconnected in accordance with
drawings N-8013-1-M-607 through 608. Weld end preparation, welding, and
NDE will be in accoraance with the Special Processes Manual, NAS-1009, and
Appendix 4-21, as applicable. All work performed on the wet layup system
piping 18 classified as safety-related. Material reconciliations are provided in
Appendix 4-33

Steam Generator Level Instrumentation

To provide clearance for the removal and reinstallation of the SGs, the
nstrument tubing, condensate pots, root/vent valve assemblies, unistrut
stanchions, and supports associated wih the wide range and narrow range SG
level sensing lines will be disconnected from the SGs and removed. These
components are located in the immediate vicinity of the SGs, from elevation
259°-11" 10 315'-0". Refer to drawings N-9013-1-FK1A and N-8013-1-FK18B
for apecific line and mark numbers

Piping and tubing will be removed and either reused or discarded. If required,
new matenals will be procured per Specifications NAI-Q001 and {.AP-0023 and
will meet the requirerents of NAS-1009 as applicable. The existing carbon
steel condensate pots, root valves and vent valves will be discarded and
stainless steel replacements will be installed. Refer to drawing N-9013-1-M-
801 for tabrication details of the replacement condensate puts. Refer to
drawings N-9013-1-M-801, N-9013-1-FK1A and N-8013-1-FK1B for removal
and reinstallation details

Following the installation of the new SCs, all tubing, piping, valves, and
supports will be installed to the original pre-SG replacement configuration.
Lower roct vaive assemblies and condensate pot assemblies will be socket
welded to the appropriate tap connections, Stanchions and supports will be
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attached to the insulation support rings as in the original contiguration. The
tubing and tubing supports will be reinstalled to meet plant specific seismic
requirements per Specification NALO001

Weld end creparation, welding, and NDE will be in accordance with the Special
Processes Manual, NAS- 1009, and Appendix 4-21, as applicable. All work
performed on the steam generator level instrumentation is classified as safety:
related. Material reconciliations are provided in Appendix 4-33.

Vioration and Loose Parts Monitoring System

The existing vibration and loose parts monitor assemblies will be removed from
the old SG and reinstalled at different locations on the new steam generstors
as prescribed by Westinghouse in the Steam Generator Technical Manual
(Refeence 6.2) Two accelerometers are used on each steam generator. Each
of the new steam generators will be provided with four sensor mounting holes
{two each, at elevatiang 261°- 7-1/2" and 266'- 7-1/2%). The non-scheduled
conduit required to complete installation of the accelerometers will be replaced,
if necessary, in accordance with drawings N-9013-1-1FES7E, N-9013-1-
TFES7F, and N-8013-1-1FE3HY. All work associated with the vibration and
loose parts monitoring system 1s classified as non-safety related with special
regulatory significance (INSQ).

Steam Generator Upper Bestraints

The steam generator upper lateral restraints will be replaced with equivalent
restraints procured in accordance with Specification NAP-0033, Demalition of
the existing upper restraints is réeguired due to difficulties asscclated with their
removal from the steam generators and the effort involved to reuse them.

Refer to drawings N-9013-1-1FV17L, M, N, and P and N-9013-1-8-018 for the
new upper restraint design and installation. All work associated with the
removal and installation of the pormanent upper lateral restraints is classified as
satety-related. Material reconciliations are provided in Appendix 4-33,

Temporary supports will be installed to facilitate installation of the new upper
restraints.  The temporary support arrangement does not result in any
unacceptable loads being placed upon the embedded plate or clevis. See
Calculation 20659-C131-08 (Reference 6.12.13).

Steam Generator Lower Supports

As part of the SGR, various components (e.g., vertical support plates, shims,
socket head cap screws, hex nuts, etc.) associated with the steam generator
lower supports wil be removed and replaced per drawing N-8013-1-1FV17G.
Material reconciliations are provided in Appendix 4-33,
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18 Limitations on transpoft of the new and old steam generator lower
assemblies and the load test include

. The maximum transporter speed is 5 mph

. The transporter leveling capability will be used 1o maintain the
transporter bed level within 5° during movement.

. In accordarce with N-9013-1-M-B00, the transition cone cover
plate "T-sections” will be installed before the old SG lower
assemblies are moved outside the protected area.

. The centerline of the steam generator will be limited 10 &
maximum of 12°-3" ol the ground

In addition, inodification of the west end security fence will provide the
transporter a passage through the security fence. This modification will be
accomplished in accordance with DC 92-01-3, West End Security Access
Facility

Temporary Containmert HVAC Modifications: for Ventilation and Smoke
Removal

The _ontainmert purge exhaust system will be temporarily modified as shown
on drawing N-9013-1-M-406 1o allow for smoke removal from the containment
dome area. The majority of the smoke generated due 10 the cutting and
welding of the SG upper dome section and the main steam and feedwater
piping will be collected locally with portable vent/filter equipment. The smoke
that is not collected locally will tend to collect in the containment dome area.
if not removed, the smoke will reduce visibility and air quality. Therefore, the
blind flange on the 18" diameter manhole (inspection port) located upstream of
the containment penetration isolation valve on the purge exhaust (return) duct,
will be removed and stored. A manual volume control damper and a 90 degree
eibow will be installed at the open manhole. An 18° diameter flexible duct will
be connected 10 the other end of the elbow. The tlexible duct will be run
vertically up along the containment wall 10 elevation 345" 0" (approximately).
The temporary volume control damper will be adjusted to limit the suction
pressure in the flexible duct to maximum of -1" W, G. in order to prevent the
duct from collapsing. It is estimated that up to 5 000 ¢fm can be expected
through the 18" diameter flaxible duct at -1" W. G. differential pressure.

All temporary HVAC modification work covered in this section is non-safety
related with the exception of the flexible duct attachment to the safety-related
containment purge system. Temp~rary supports will be previded to ensu‘s
safety-related ducts are not atfected as a result of the temporary change. The
containment purge system will be restored to its original pre-outage condition
upon completion of SGR waork
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2233 Security Door Modifications

To facilitate the installation of temporary air chiller units 10 support the SGR,
the security door (A-95-1) located 8t the entrance 10 the MCC room roof will
be temporarily removed and replaced with a modified security door which will
allow passage of air hoses/pipes from the roof down to the containment
personnel hatch. The modified secutity door will meet all requirements of the
North Anna Security Plan and will be removed and replaced with the original
security door upon ¢, npletion of the SGR work. Site security personnel will
POSt & security guard at the door while the modified door is being installed and
again when the original door is being replaced

All work associated with these temporary moditications is classified Lo non-
satety related with special regulatory significance INSQ).

2234 Temporary Construction Power

A construction power distribution system will be tempaorarily installed to
support the in-containment SGR work activities. The power fesder to RCP-1B
will be utilized 10 provide power to the primary side of the steam generator

. replacement dry type transformer. The power feeder 1o RCP-18 will be
disconnected at the motors main terminal box and temporary feeder cables will
be spliced directly 1o that feeder. Refer to Drawings N-9013-1-1FE18 and N-
9013 1-1FEBN.

The temporary construction power demand will be less than half the RCP-1B
motor load. The RCP-18 feeder is therefore acceptable for the power
distribution to the SGR electrical loads. However, three General Electric
IACBIBBOSA relays will be temporarily installed in the Unit 1 RCP-18 feedsr
breaker 1583 to provide the temporary construction transformer overload
protection as well as three-phase and phase-to-phase 480 v fault protection.
These relays will be set in accordance with Calculation EE-0490 (Reference
6.12.101). Calculation 20659.-SGR-E-,01 (Reference 6.12.14) determines the
SGR electrical loads

RCP-1B feeder breaker 1583 will be temporarily modified to jumper out pump
motor protective interlocks. Installation and removal of jumpers are required to
accomolish the modification and will be performed by Virginia Power.
Installation of the power feeder splice and the jumpers will either be in
accordance with North Anna administrative procedure ADM-14.1 * Jumpers
(temporary modifications)” 'VPAP-1403 "Temporary Modifications®) or
temporary proceduras will be written and approved to perform the modification.
Refer to drawings N-9013-1-1ESKSAJ, N-9013-1-1FEBN, and N-8013-1-1FE1B
for details

. All temporary power activities covered in this section are non-safety related
and are installed non-seismic.  All temporary equipment and cables will be
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Stress Analysis

Stress analysis has been performed for components affected by the steam generator
replacement project. These components include

. Reactor coolant loap piping
. Primary system branch piping and associated suppons i".cluding the charging,
letdown, loop fill, loop drair, cold leg stop valve, pressurizer spray and surge,

safaty injection and residual heat removal systems

. secondary system branch piping and associated supports including main steam,
feedwater, steam generator blowdown, chemical feed and wet layup systems

. Sampl. and steam generator instrumentation tubing systems
s Upper steam generator support

. Lower steam generator support

. Reactor coalant pump support

These component qualifications are documented in Calculations (References 6.12.1
through 6.12.4 and 6 1215 through 6.12.88)

In orger 1o avoid reanalysis of affected piping, the existing arrangement/layout and
locations of pipe supports will not be changed beyond tolerances shown on applicable
drawings  Cold gap measurements for critical components (as listed in Appendix 4-27)
will be obtained before piping/support removal and again following reinstaliation of piping.
The selection of components including the basis for cold gap measurement verification is
documented in Caleulation 02072.22-NP(B)-001-X (Reterence 6.12.88), These cold gap
measurements will be verified to be in accordance with design requirements. C'uring this
time, any requiremants for specific hot gap measurements will be determined by
Engineering. Piping system cold condition is considared to be less than 1609F,

UESAR Chapter 15 Accident Analysis

Technical Report NE-883, " “afety Analyses and Evaluations Supporting North Anna 1
Operation Following Steam Generator Replacement,” document. the safety analysis
evaluations per‘ormed for the steam genarator replacemen: effort (see Appendix 4-23).
The scope of the assessment nvolved . ¢ Chapter 15 UFSAR events 2nd the Chapter 6
mass and energy and containment response analysis.

NE-883 evaluates the perforinance of tha replacement steam generators under postulated
accident conditions. Two bounding transients (Loss of Load and Excessive Load Increase)
were chalyzed to compare the heat transfer characteristics of the existing and
replacement steam neneratols under transient conditions. The analysis examined seven
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¢ Confirmation of Reactor Protection System setpoirta, Emerpency Safety
Features Actuation Systern (ESFAS) setpoints, and Terhnical Specifications
values

¢ Agses.ment of increased HCS flow rate

* Evaluation of steam generator replacement impact on emergency operating
procedures and boration/dilution nomographs

¢ Recommended changes t6 ¢ odic t6ai proseduras ano NCRODPS,

QOperational Changes

The new SGs will be operated in the same manner as the er . sting SG3. The new SGs will
have slightly ditferent operating pararmeters which have be in reviewed with respect to all
of the applicable instrument recalibrations and procedure, (see section 3.19 and the
Controlled Document Summary). When all of the adjustments have been made to the
instrumentation, setpoints and procedures, the SGs will function in the same manneor as
the existing SGs,

Qther Technical Issues
2271 Steam Generator Rigging Loads

A special over rated-lacd lift qualification for the polar crane was parformed in
accordance with ASME B30.2, Section 2-3.2 1.1, *Special Over Rated-Load
Lifts." which concluded that the existing polar crane and the crane supporting
structure have su*ficient capacity 1o handle a 280-ton special over rated-load
lift (see Appendix 4-31). The 280-ton capacity is greater than the maximum
load (including rigging) to be handled by the polar crane during the SGR. See
Calculation 21808-C-05 (Reference 6.12.12).

The capability of the 291'-10" floor slab to withstand the loads associated with
rigging and hand'ing the steam generators has been confirmed. See Calcule*
20559-C110-01 (Reference 6.12.8).

The capability of the 281°-10" floor slab to support the steam domes during
the SGR has also been confirmed. See Calculation 20559-C131-04 (Reference
6.12.10)

2.2.7.2 Drop Analyses

Movement of heavy loads inside the containment will be in accordance with
the station heavy loads procedure 0-MCM-1303-01 until all fuel has been
removed from the containment, the reactor cavity drained, and the fuel transfer
tube gate valve closed and the blind flange installed. During the defueled
condition, movement of heavy loads will be in accordance with approved
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After detueling is completed, those structures, systems, and components inside
the containment which could be impacted by a heavy load drop will not be
required to perform a safety function st that time. To preclude any possible
adverse effects on stored spent fuel or systems shared with Unit 2 as a result
of » postulated steam generator drop, all component cooling water, service
water, fuel pit cooling and refueling purification system, and instrumaen? air lines
t/from the containment will be isolated during nigging operatior.s for the steam
domes and lower assernblies. Thus, no adverse impacts on stored spent fuel of
spent tue!l cooling would result from a postulated heavy load drop inside the
containment

Prior to removing the old stearm genersior lower assemblies from the
containment for storage, the lower assemblies will be drained and all openings
sealed 1o prevent any leakage of radicactive contamination (see drawing N-
9013-1-M-800). In addition, a coating of A-B-C Encapsulant will be applied to
the exterior of the lower assemblies 1o prevent the spread of any surface
contamination that may exist,

Comncident with equipment hatch removal, containment purge system alignment
and operation will be in accordance with Operating Procedure 21.2 so as to
minimize any ait leakage out of the containment. In additian © the vent stack
monitars and the coneinment area radiation monitors, a continuous air monitor .l
will be in use adjacein 10 the equipment hatch and periodic air sampling will be 1A 42
performed. A tempori 'y cover wiil aiso be available to isolate the hatch
opening in case of loss of the containment purge exhaust system. For these
reasons, there is a neglhgible potential for any unmonitored leakage out of the
equipment hatch. This notwithstanding, the radiological consequences of a
postulated drop of an oid steam generator lower assemuly inside the
containment, during transfer from the equipment hatch platform to the
transporter. or during movement within the protected area have been evaluated
(see Calculation 21809 M-02 whish is Reference 6.12.9) and determined to be
within applicable regulatory guidelines and less than the limiting case events of
the same class of accidents currently evaluated in the UFSAR,

A postulated drop of 8 steam generator lower assembly adjacent to the
equipment hatch could result in damage to the equipment hatch or locally to
the containment structure, but significant structural damage .o the containment
would not occur. Moreover, contain » ent leaktight integrity is not required at
this tme. Further, no safetyrelated equipment could be impacted by a
pestulated drcp at this location,

During transport of the new and old lower assemblies, the centerling of the
steam generator lower assembly will be limited to a maximum of 12'-3" above
grade. The closure plates for the old steam generator lower assemblies have
been designed to withstand a load drop from the transporter. See Calculation
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21808-C-02 (Reference 6.12.17). This ensures that in the event of & drop of
the old steam generator from the transporter during relocation to the steam
generator storage facility or during offload at the storage facility, the integrity
of the steam generator shell will not be breached. Ne buried or adjacent
faciliting will be acdversely impacted as a result of a postulated lower assembly
of test load drop as concluded in Appendix 4-18. Road improvements and
requirements for protection of buried utilities are provided in Appendix 4-18,

2273 Timing of Piping Cuts

The reactor coolant loops A, B, and C will have temporary shielding installed on
the hot leg, cold leg, crossover leg, and bypass line prior to the RCS piping
cuts. RC Loop B will be severed first, prior to the completion of fuel offload.
This configuration will exist with either the hot or crossover leg severed, or
with both lines severed. The acceptability of these configurations 18
documented in Reference 6.12 21. The loop isolation valves will be isolated
priof to making any RCS piping cuts. Cutting of the Loop A and C reactor
coolant piping will not be performed until all tuel has been removed from the
containment, the reactor cavity drained, and the fuel transfer tube gate valve
closed and blind flange installed.

The acceptabiiity of the RC loops A, B, and C piping severed from the steam
generators aftur fuel .8 removed from the reactor is also documented in
Reference 6.12.21

Secondarv plant piping . = #ms » ~'uding main steam, feedwater, feedwater
drain, wet layup, steam generator blowdown, chemical feed, sampling, and
steam generator level iInstrumenta+.on (s also planned to be severed from the
steam generators while fuel i1s in the reactor vessel. Prior to severance, an
appropriate support configuration will be established that ensures no adverse
effects, including gravity missiles and sway interaction concerns, will result to
any safety-related componsints. Potential loads considered include deadweight
and seismic effacts. This evaluation 1s documented in Reference 6.12.22.

2.3 SPECIAL IMPLEMEN (ATION REQUIREMENTS

231

General Description of Activities 10 be Performed

impementation of the steam generator replacement effort will initially depend upon the
removal of interferences, the connection of temporary power supplies and the insta'ation
of temporary runway beams and a reactor cavity cover. All piping connections to the
steam domes will be severed, including main steam, feedwater, level instrumentation, and
sample system unes. The steam domes will be separated from the lower assembly, lifted
with the polar crane, and stored in stands supported by the containment floor,

All piping connections to the lower assemblies will be severed, including RCS, blowdown,
drains, and level instrumentation, After removal of the lateral restraints, the lower
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Grouting ~ the holes following removal of the optical templating brackets is safety-

related

Qverall Implementation Requirements

Special provisions, precautions, and/or inspections that are to be taken during the
implementation of this DCP are as follows

Station Tagging Procedures. Administrative Procedure VPAP-1402, shall be
observed at all times. No work shall be performed on systems until they are
reieased hy Operations

General in-containment preparatory activities may be performed as soon as the
plant has been depressurized and while defueling/retueling is in progress.

During tuel movement, appropriate precautions shall be taken to ensure no debris
enters the reactor vessel as a result of SGR activities and that defusling/refueling
operations are not impacted. While fuel is in the containment, materials 2nd tools
associated with the SGR shall not be handled or transported within the refueling
barner

Prior to defueling, while loading temporary equipment into containment, any items
that penetrate the equipment hatch shall be .astalled such that the hatch can be
closed within 4 hours in accordance with station procedures. During core
alterations or during movement of irradiatad fuel, the hatch shall remain closed.

Movament of heavy loads inside the containment «hall be in accordance with the
station heavy loads procedure O-MCM-1303-01 until all fual has been removed
from the containment, the reactor cavity drained, and the fuel transfer tube gate
valve closed and blind flange installed. During the defueled condition, movement
of heavy loads shall be in accordance with approved project procedures.

After defueling, the reactor upper internals shall be placed back into the reactor
vessel and the reactor vessel head shall be placed back an the reactor vessel for
sh.alding and storage of both the internals and the vessel head during the SGR
outage.

Coincident with equipment hatch removal, containment purge system alignment
and nperation shall be in accordance with Operating Procedure 21.2 so as to
minimize any air leakage out of the containment. In addition to the vent stack
monitors and the containment area radiation monitors, a continuous air monitor
shall be in use adjacent to the equipment hatch. In accordance with Drawing N-
9013-1-M-406, a temporary cover shall also be available to isolate the hatch
opening in case of loss of the containment purge exhaust system,

For ALARA purposes, the severance of the main steam and feedwater pipes,
urbolting of the wet lay-up connectior, and severance of the upper dome and

S
s
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wiapper plate shall be done with the secondary side of the steam generator
flooded 10 @ minimum level just below the transition cone cut location.

Certain preparatory work is required to support the completion of this Design
Change Package. These activities are as follows

. Construction of the old steam generator storage facility ready to accept
the replaced steam generator lower assemblies

. Selection, preparation, and load testing of the haul route.

. Receipt inspection, offload, and transport of the naw stesam penerator
lower assemblies

. Modification of the west end security fence in accordance with DC 92-
01-3, West End Security Access Facility

. Equipment hatch platform modifications, electrical modifications, SG
bioshield will and operating floor elevadion 291'-10" modificat'ons,
etc., as covered by DC 90-1641

. Frocurement, fabrication, and delivery of the new steam generator
replacement thermal insulation

The steam generator replacement will be performed in accordance with the
requirements of ASME Code, Section XI, 1983 Edition and Summer 1983
Addenda. Weld preparation, welding, postweld heat treatment, non-destructive
examination (NDE), and baseline inservice inspection will be performed in
accordance with the Special Processes Manual, NAS- 1009, and Appendix 4-21, as
applicable

A fire watch shall be posted during all welding or burning operations and when
any fire barners are breached. Temporary construction and cleaning materials
shall be controlled in accordance with approved project procedures. Portable fire
extinguishers shall be provided, as required. Further discussion i proviGed in
Section 3.3

To maintain personnel radiation exposure as low as reasonably achievable
(ALARA), the recommendations outlined in Section 3.23 shall be followed.

Jumpers 1o be instalied in the RCP breaker and the temporary feeder cable splice
shall be performed n accordance with North Anna Administrative Procedure ADM-
14.1, "Jumpers (temporary modifications),® (VPAP-1403 "Temporary
Modifications"), or temporary procedures will be written and approved to perform
the modification.
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Exercise caution when working in the vicinity of electrical circuits, which may be
energized.

The remote indicating lights at the main control board and local indicating lights at
the reactor coolant pump, RCP-18, breaker shall be tagyed 10 indicate power
available for SGR temporary construction powes

Testing shall be performed in accordance with the Testing Procedure (see Tab § of
this DC) which meets the functional testing requirements provided in Appendix 4-
12

Unfinished Calculations

Addenda to Class 1 Stress Reports (References 6.12 89 through 6.12.100) will be
issued for all affected Class 1 piping uponh completion of this Design Change
These stress reports are required to He completed prior to declaring the systems
operable.

Due to the internal characteristics of the repaired steam generators, the steam
penerator level uncertainty calculation EE-0482 (Reference 6.12.102) will be
generated based on revised Process Measurement Accuracies which will be
provided by Westinghouse. This calculation is required to be completed prior to
unit startup

2.3.4 Piping Removal/Installation

Special provisions, precautions. and/or inspections applicable 1o these activities are
identified in Sections 2.3.2, 2.3 3, and as follows:

L3

All piping attached to the SGs will be severed and portions removed to provide
clearance for SG removal. This piping will be reconnected to the new $Gs in the
original configuration. In some cases, the removed piping sections and associated
fittings may be discarded and replaced with new piping and fittings. The new
piving and fittings will be procured per Specifications NAP-0014 and NAS-1008.

Reinstallation will be performed per DC 80-13-1 drawings which comply with
app:oved station drawinps

In order 10 avoid reanalysis of atfected piping, the ex sting arrangemani/layout and
locations ¢f pipe supports will not be changed beyond tolerances shown on
applicable drawings, Cold gap measurements for critical components (as listed in
Appendix 4-27) shall be obtained before piping/support remaval and again
following reinstallation of piping. These cold gap measurements will be verified 1o
be in accordance with design requirements. During this time, any requirements for
specific hot gap measurements will be determined by Engineering. Piping system
cold condition is considerad to be less than Y50°F.
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. Prior to cutting, piping shall be temporarily supported for the dead weight of the

remaitung pipe and travel stops will be provided for spring hangers affected in
accordance with Appendix 4-27

. Openings of disconnected piping shall be closed-off and sealed sufficiently to
prevent intrusion of contaminants until their use is required

. The reactor coolant loops A, B and C will have temporary shielding installed on
the hot leg, cold leg. crossover leg, and bypass line prior to the RCS piping cuts.
Cutting operations for the Loop B RCS piping may be performed during defueling
operations. The accep.abiity of the various Loop B cut configurations is
documented in Reterence 612 21 The loop isolation valves shall be isolated prior
to making any RCS piping cuts. Cutting of the Loop A and C KCS piping shall not
be performed uotil all fuel has been removed from the containment, the reactor
cavity drained, and the fuel transter tube gate valve closed and blind flange
installed

The acceptability of the RC loops A, B, and C piping severed from the steam
generators after fuel is removed from the reactor 1s also documented in Reference

. €.12.21
. To accommodate any leskage from the loop isolation valves, two primary drain
transfer tank pumps shall be available and the associated drain valves on the hot
and crossover legs shall be tagged open from the t me the loop isolation valves are
shut until reactor vessel level has been drained to below the reactor vessel
nozzles

. Cutting operations for secondary plant piping systems including main steam,
feedwater, feedwater drain, wet layup, steam generator blowdown, chemical
feed, sampling, and steam generator level instrumentation may be performed
durir, defueling sperations. Prior to severance, an appropriate support
configuration shall be established that ensures no adverse effects, including
gravity missiles and sway interaction con.erns, will result to any safety-related
components. Loads to be considered include deadweight and seismic effects

The following sections discuss additional requirements applicable to each piping system.
2.341 RCS Piping

The RCS piping (hot and crossover leg) will be cut using the two-cut method
for severance and fit-up of the pipirg 1o the new SGs. In this method, cuts are
made at the SG nozzles. The three-cut method will be used only if the two-cut
method results in unacceptaole fit-up per the ASME Code. The three-cut
method entails the removal of the RCS crossover leg elbow adjacent to the SG
by making an additional pipe cut. Mechanical cutting equipment will be used.
. Optical templating will be used to transfer measurements from the new SG

nozzles ‘¢ the RCS hot and crossover leg elbuows. See drawing N-9013-1-M-
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401 for RCS cut locations. Weld end preparation, welding, and NDE will be in
accordance with the Special Processes Manual, NAS- 1009, drawing N-8012 1.
M-401, and Appendix 4-21, as applicable

The RCS hot and crossover leg pipe ends remaining after removal of the SGs
will be decontaminated to reduce radiation levels in the area of the SG
replacement activities. (See Appendix 4-15% for Specification 21809-M-001 for
procurement of decontamination services!. RCS decontamination shall not be
performed until all fuel has been removed from the reactor vessel.

Following weld end preparation, a visual inspection for any cutting debris shall
be performed. The extent of this ingpection will be, at a minimum, to the base
of the crossover leg and to the loop isolation valve on the hot leg.

Main Steam Piping
The main steam piping will be cut at two locations:
. At the centerling of the existing weld at the $G nozzle, and

. On the horizontal straight section of pipe approximately 10’ (horizontal)
from the centerling of the existing weld at the main steam elbow as
shown on drawing N-8013-1-M-402.

The piping will be mechanically cut to minimize material loss and debris and
slag falling m.2 the SG through the nozzie, since both the pipe elbow and
steam dome will be reused. In the event of difficulties involved with fit-up of
the main steam piping, a new spool ecs section, procured in accordance with
the requirements of NAS-1008, is avanable Weld end preparation, welding,
and NDE will be in accorda, e with the Special Processes Manual, NAS-1009,
and Appenaix 4-21, as applicable

Feedwater Piping

The feedv ater piping will be cut (eithar me hanical or flame cut) on the elbow
side of the existing we!d between e feedwater nozzle and the 90 degree
elbow, and inside the fourth 90 depree elbow as shown on drawing N-9013-1-
N.-403. The severed pipe loop seal including the loop drain valves wil' be
discarded and replaced with new chrome-moly steel material (piping class
601C) which meets the requiremer.is of specification NAS-1009. The new
valves with live load packing will be procured by specific “on NAP-0023.
Weld end preparation, welding, and NDE will be in accordance with the Special
Processes Manua!, NAS-1009, and Appendix 4-21, as applicable.
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Existing manual valves and removed sections of pipe will be saved and

rainst if ¢ ssible. Some of the tubing supports may be disconnected to

provi < . < ste flexibiiity. Any supports that are disconnected will be

re e, 0 accordance with drawing N-9013-1-M-604 through 608, The

ement sections of tubing will be of identical size, material (ICN9, see DCP

«-82) and configuration as the removed section. Weld end preparation,

welding, and NDE will be in accordance with the Special Processes Manual,

NAS-1009, and Appendix 4-21, as applicable. The modification is shown on

drawing N-2013-1-M-403.

Wet Layup System Piping

The wet layup system piping will be disconnected at the stearn generator
flange in accordance with drawings N-9013-1-M-607, 608, and 609. The
second cut location will be in accordance with drawings N-9013-1-M-607,
608, and 609 to provide adequate clearance for SG removal activities. Any
supports tnat are disconnected will be reconnected in accordance \‘ith
drawings N-9013-1-M-507 through 609 Weld end preparation, welding, and
NDE will be in accordance with the Special Processes Manual, NAS-1009, and
Appendix 4-21, as applicable.

Steam Generator Leve! Instrument Tubing

To provide clearance for the removal and reinsrallation of the SGs, the
instrument tubing, condensate pots, root/vent valve assemblies, unistrut
stanchions, and supports associated with the wide range and narrow range SG
level sensing lines will be disconnected from the SGs and removed. These
components are located in the immediate vicinity of the SGs, from elevation
259-11" t0 315'-0". Refer to drawings N-9013-1-FK1A and N-9013-1-FK1B
for specific line and mark numbaers.

Pining and tubing will be removed and either reused or discarded. !f required,
new materials will be procured per Specifications NAI-Q001 and NAP-0023 and
will meet the requirements of NAS-1009 as applicable. The existing carbon
steel condensate pots, root valves and vent valves will be discarded and
stainless steel replacements will be installed. Refer to drawing N-89013-1-M-
801 for tabrication details of the replacement condensate pots. Refer to
drawings N-8013-1-M-8B01, N-9C13-1-FK1A and N-9013-1-FK1& for removal
ani reinstallation details. Level transmitters shall be isolated prior to
parforming cuts on instrument tubing

Following the installation of the new SGs, all tubing, piping, valves, and
supports wili be installed to the original pre-SG replacement configuration.
Lower root valve assemblies and condensate pot assemblies will be socket
welded to the appropriate tap connections. Stanchions and supports will be
attached to the insulation support rings as in the original configuration. The
tubing and tubing supports will be reinstalled to meet plant specific seismic
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<team nozzle of the steam dome and the existing resistance plates will be removed from
the wrapper plate and discarded

Prior to installation in the containment, the new SG lower assemblies will be prepared for
foining to the steam domes. The tube bundles shall be adequately protected from damage
during transport and rigging activities.

L isconnection of the steam domes from the old lower assemblies and their reconnection
to the new iower assemblies will be performed in accordance with drawing N-9013-1-M-
40% and includes the activities outhined below, Except for prepa ation of the new SG
lower assemblies, construction activities associated with this design scope will be
performed inside the containment

. In order 1o obitain access to the |.D. transition cone girth weld, two access ways
will be cut in the swirl vane transition wrapper

. Prior to severance of the transition cone and lifting of the steam dome, the
primary moisture separator (PMS) will be secured. This will allow the PMS to be
rngged with the steam dome

. Severance of both the steam generator shell and the wrapper plate will be
accomplished by using a track-mounted, tractor-driven, oxygen-fuel cutting torch.
F'wo circumferential cuts will be made in the SG shell, resulting in @ band of shell
material that will be remaoved as part of the construction effort. Removail of this
band will provide an access for the cut 1o be performed on the wrapper plate.

. The 3" x 6" x 1/2" support bars located between the wrapper and steam
separator assembly will be removed by grinding existing welds. If grinding proves
not to be a viable means of removing the support bars, an access hole will be cut
in the wrapper using a torch, and the support bars removed. If this method
becomes necessary, reinstallation will require a patch plate be applied to the
wrapper 1o return it to its original condition. Prior to removal of the support bars,
as-built details of the gap measurements will be taken for reinstallation to the
existing arrangement

. For reinstallation, the girth weld area will be prepared with the steam domes in an
upright position in the storage area. While the steam dome is in this position,
installation of the main steam flow umiter will be performed and the existing
dowrncomer flow resistance plates will be removed and discarded.

. The wrapper plate will be prepared by welding the fit-up ring with its top
horizontal backing bar on the existing transition barrel. The bottom horizonta!
backing bar will be welded on the landing ring of the new lower assembly outside
the containment.

. Once in position for welding, the transition cone shell will be preheated and the
joint welded using the shielded metal arc weiding process and post-weld heat

ER&DSO13

38



e ENGINEERING REVIEW AND DESIGN
VIRGINIA POWER

NUCLEAR POWER STATION
STD-GN-0001  Rey, 10 POW 1)
1. Design Change Titie/Station/Unit 2. Design Change Number
STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90-131
8. Engineenng Review and Design .
treated
. The wrapper plate will be joined by welding new radial plates on the horizontal

238

backing bars. Vertical backing bars will be used between the radial plates.

. The support bars will be reinstalled using the as-built details and drawing N-9013-
1-M-405

. All temporary interior structures in the shell will be removed.

. After secondary side ingspection, the access way. in the swirl vane transition

wrapper will be welded shut and the secondary manways will be closed.

B The fina! close-out inspection will include a visual inspection of the steam
generator steam domes and secondary side tubesheet to ensure that no foreign
objects are present.

Weld preparation, welding, and NDE will be in acco: ce with the Special Processes
Manual, Appendix 4-21, and drawing N-9013-1-M-40%, as applicable. Installation/welding
of the main steam flow restrictor will be in accordance with Procedure STD-FP-1991-
5563 (Appendix 4-16) and the Special Processes Manual. Removal of the existing
downcomer flow resistance plates will be performed in accordance with drawing
N-9013-1-M-405.

Various components {e.g.. vertical support plates, shims, socket head cap screws, hex
nuts, etc.) associated with the steam generator lower supports will be removed and
replaced per drawing N-9013-1-1FV17G.

As part of the SG replacement, heavy loads must be rigged inte, out of, and within the
containment building. To promote the safe performance of these rigging activities, a
detailed design effort was performed to determine the most efficient and safe methods for
handling the SG components, and was followed by the design of specialty items required
for implementation. Faor further discussion, see Section 3.14.

Construction activities associated with this design scope will be performed inside the
containment building, at the equipment hatch platform,, along the SG haul routes, and at
the SG storage facilities. A description of these activities is as follows:

® An upper swive! lifting beam (SLB) will be installed between the twr main hooks
of the containment polar crane.

. A lower SLB will be attached to the steam domes via a pair of link plates. As
each steam dome is cut free from its lower assembiy, it will be rigged to & storage
area for preparation for reinstaliation. The steam dome will remain in the upright
position during this preparation phase
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As they become available for removal, each existing lower assembly will be
attached to the lower SLB using the same lifting rods as vere used for the steam
domes. The lower assembly will be lifted, trolleyed toward the center of
containment until it clears the bioshield wall, then moved directly to the pivot
stand, set in the pivot stand and downended onto the lower assembly carriage.
Upon completion of the downending sequence, the pivot stand will be removed in
preparation for lower assembly removal from containment.

During the downending sequence, the lower assembly will be set on the lower
assembly carniage (LAC) for removal from the containment. The LAC will be
supported on a set of runway beams which will be placed parallel 10 the centerline
of the equipment hatch. Support stands with integral hydraulic jacks will be used
as the supports connecting the LAC to the tracks. The bottom of the support
stands are outfitted with roller assemblies which will enable it to be pulled along
the support beams. The support stands are sized and located such that the
weight of the lower asserrly can be transtferred from inside the containment to a
similar set of support beams on the equipment hatch platform outside the
containment. The LAC will remain with the lower assembly throughout the
rigging-out sequence

Once outside the containment, the lower assembly will be removed from the
equipment hatch platform by a gantry crane und set on a site transporter that has
hydraulic jacking capabilities. The transporter will be pulled to the storage facility,
backed into the facility, and the lower assemblies offioaded onto support beams
and calumns utilizing the jacking capabilities of the transporter.

The new lower assemblies will be rigged from storage into place in the
containment in the reverse order of the removal process. The steam domes will
then be set in place 'n the lower assemblies for welding, and the SLBs will be
removed fromn the poiar crane hooks.

Special provisions, precautions, and/or inspections applicable to these activities are
identified in Sections 2.3.2, 2.3.3, and as follows:

The maximum load to be lifted by the containment polar crane, including all
rigging, shall be 280 tons or less, with the load divided evenly between the two
main hoists spaced no closer than 1.°-3" (see Appendix 4-31). The maximum
load to be handied is estimated in Calculation 21809-C-05 (Reference 6.12.12).

To preclude any possible adverse effects on stored spent fuel or systems shared
with Unit 2 as a result of a postulated steam generator drop, all component
cooling water, service water, fuel pit cooling and refueling purification system, and
instrument air lines to/from the containment shall be isolated during rigging
operations for the steam domes and lower assemblies.

in accordance with, item {f} of Section 2-3.2.1.1 of ASME B30.2, the polar crane
shall be load tested by lifting the first SG lower assemb!y to be handled
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approximately 6 inches and suspending the load for approximately § minutes. See
Appendix 4-31

. The old SG vessel trunnions and lifting lugs shall be nondestructively examined
(MT) prior to use.

. Prior to removing the old steam generator lower assemblies from the containment
for storage, the lower assemblies shall be drained and all openings sealed to
prevent any leakage of radioactive contamination (see drawing N-9013-1-M-800).
A coating of A-B-C Encapsulant shall be applied to the exterior of the lower
assemblies to prevent the spread of any surface contamination that may exist.

. The Haul Route Evaluation (Appendix 4-18) shall be followed and the requirements
for protection of buried utilities and a load test of the haul routes performed.

. Limitations on transport of the new and cld steam generator lower assemblies and
the load test are as follows

The maximum transporter cpeed is 5 mph.

The transporter leveling capability will be used to maintain the
transporter bed level within §° during movement.

In accordance with N-9013-1-M-800, the transition cone cover plate
"T-sections" shall be installed before the old SG lcwer assemblies are
moved cutside the protected area.

The centerline of the steam generator will be limited to @ maximum of
12°-3" above grade

2.39 Insulation Removal and Replacement

The existing therma' insulation on the steam generators will be replaced with new
fiberglass blanket type insulation. The replacement blanket insulation will meet or exceed
the design requirements of the existing insulation. The insulation will be procured by
Specification NAP-0047 and will be installed in accordance with the Vendor Technical
Manual (Reference 6.3). Removable panels will be designed to facilitate inservice
inspection. The new insulation is seismically designed to ensure that the insulation
remains in place in the event of a seismic occurrence

Remaoval and re-installation of insulation may be performed during defueling/refueling and
will be performed in accordance with the station heavy loads procedure 0-MCM-1303-01,
Instrumentation tubing which could be damaged during insulation removal shall be tagged
out prior 1o removal of the insulation,
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2.3.10 Temporary Containment HVAC Modifications for Ventilation and Smoke Removal

231

This DCP will temporanily modify the containment purge system so that it will be more
effective during the replacement outage The blind flange on the 18" diameter manhole
linspection port) located upstream of the containment penetration isolation valve on the
purge exhaust (return) duct will be removed and stored. A manual volume control damper
and a 90 degree elbow will be installed at the open manhole. An 18" diameter flexible
duct will be connected to the uther end of the elbow. The flexible duct will be run
vertically up along the continment wall to elevation 345'-0" (approximateiv),

Prior 0 fuel load, the temporary damper, elbow and flexible duct will be removed and the
blind flange reinstalled

In accordance with Technical Specification 3/4 9.9, the containment purge system (supply
and exhaust), including the standby HEPA filters and the containment ventilation system
must be operable and modifications can only be performed after the plant has been
defueled. After the modifications are completed, the system is to be returned to service.

To facilitate installation of the temporary air chiller units, the security door (A-95-1)
located at the entrance to the MCC room roof will be temporarily removed and replaced
with a modified security door which will allow passage of air hoses/pipes from the roof
down 1o the containment personnel hatch. The modified security door will meet all
requirements of the North Anna Security Plan and will be removed and replaced with the
original security door upon completion of the SGR work. Site security personnel will post
a security guard at the door while the modified door is being instalied and again when the
eriginal door is being replaced.

2.3.12 Temporary Construction Power

A construction power distribution system will be temporarily installed 1o support the in-
containment SGR wark activities. The power feeder to RCP-1B will be utilized to provide
power to the primary side of the steam generator replacement dry type transformer. The
power feeder to RCP-1B will be disconnected at the motors main terminal box and
temporary feeder cables will be spliced directly to that feeder. Refer to Drawings N-89013-
1-1FE1B and N-9013-1-1FEBN

Three General Electric IACS3BB0SA relays will be temporarily installed in the Unit 1 RCP-
1B feeder breaker 1583 to provide the temporary construction transformer overload
protection as well as three-phase and phase-to-phase 480 v fault protection. These relays
will be set in accordance with Calculation EE-0490 (Reference 6.12.101).

RCP-1B feeder breaker 1583 will be temporarily modified to jumper out pump motor
protective interlocks. Installation and remave. of jumpers are required 10 accomplish the
modification and will be performed by Virginia Power. Installation of the power feeder
splice and the jumpers will gither be in accordance with North Anna administrative
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2313

2314

2.3.1%

2.3.16

procedure ADM-14.1 "Jumpers (temporary modifications)” (VPAP-1403 "Tempaorary
Modifications®) or temporary procedures will be written and approved to perform the
modification. Pefer to drawings N-89013-1-1ESKEAJ, N-9013-1-1FEBN, and N-8013-1-
1FE1B for details

All temporary power coverad in this section is non-safety related and is installed non-
seisrmic. All temporary equipment and cables will be removed upon completion of the
SGR work

Beactor Cavity Cover

Steel decking will be installed over the open sections of the reactor refueling cavity atter
all fuel is remaved from the containment, the reactor cavity drained, and the fuel trangfer
tube gate valve closed and blind flange installed. The reactor cavity cover will provide
additional construction laydown area and prevent materials from entering the reactor
refueling cavity. The reactor cavity cover 18 not required to support the rigging of the
steam generator lower assemblies. The reactor cavity cover shall be removed prior to fuel
load.

Auxiliary Crane

A non-safety related auxiliary crane will be installed in the cantainment on the El. 291°.
10" operating floor slab to support the handling of loads during the steam generatar
replacement outage. The support tower for the crane will be attached to the concrete
slab using anchor boits that were installed under design change package DC 90-156-1

The auxiliary crane and support tower shall not be installed untii all fuel has been removed
from the containment, the reactor cavity drained, and the fuel transfer tube gate valve
closed and blind flange installed. The auxiliary crane and support tower shall be removed
prior to plant refueling

Jib Crane

A 3-ton capacity jib crane will be teimporarily installed inside the cantainment for use
during defueling and rafueling operations. As per the guidelines of NUREG-0612, physical
limitations shall be placed on the swing radius of the crane to ensure approved load paths
are followed as cesignated in the station heavy locads procedure 0-MCM-1303-01 and that
no adverse interaction with spent fuel or fuel handling activities will occur. This crane will
be replaced, in the same physical location. by the auxiliary crane when defueling is
completed. The jib crane will be reinstalied at the end of the outage 1o assist in
containment demaobilization

Qpticai Templating Bracket Removal

Optical templating brackets were installed as permanent plant equipment during the
implementation of DC 92-006-1. These brackets will be removed at the end of the SGR
outage under this DC by unbolting them. The expansion anchor bolts will be cut off flush
to the surface of the wall and then driven into the wall slightly to allow for smooth finish
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grouting of the anchor bolt holes. Refer to drawing N-8013-1-1FM1C. Grouting will be
performed in accordance with NAI-Q014

PROGRAMS REVIEW
UPDATED FINAL SAFETY ANALYSIS REPORT

A review of the Updated Final Safety Analysis Report has been performed. This was based on
review of sections of the UFSAR describing systems and components affected by this design

change modification. Appropriate sections were identified using the UFSAR Keyword Index. The

results of the review are as follows

UFSAR Section 3.7 discusses the seismic design of structures, systems and components.

Section 3.7.2.8.1 contains a listing of computer programs that are used by SWEC for the analysis
of seismic class 1 components. This section needs to be updated 1o include the NUPIPE-SW,
STRUDL-SW and STEHAM computer programs

UFSAR Section 3.7.3.1 describes the SWEC Analyses and Design Criteria of Seismic Class 1
Piping. This section needs to be updated to include details related to the NUPIPE-SW computer
program

UFSAR Tables 3.7-11 and 3.7-12 contain a listing of seismic design margins for varicus
components installed at North Anna Units 1 and 2. These tables need to be updated 1o reflect
the new stres” levels and component ioads for the Unit 1 steam generator and reactor coolant
pump equipment supports.

UFSAR Section 5.2.1 discusses the integrity of the RCS boundary and will be revised to reflect
the analysis of the replacement steam generator tubesheet complex,

UFSAR Tables 5.2-4 through 5.2-8 will be revised 1o show new Unit 1 changes to the SG
Primary-Secondary Boundary Components stress analysis.

UFSAR Tables 5.2-9 and £.2-10 will be revised to show new Unit 1 changes in SG usage factors,
individual transients, primary and secondary boundary components

UFSAR Table 5.2-11 will be revised to show changes in the new Unit 1 tubesheet stress analysis
results

UFSAR Table 5.2-12 will be revised tor the new Unit 1 limit analysis calculation results.
UFSAR Table 5.2-14 is being revised for clarity

UFSAR Table 5.2-17 contains faulted condition loads for the reactor coolant pump feet. This
table needs to be updated to reflect the new loads on the Unit 1 reactor coolant pump feet.

UFSAR Table 5.2-22 will be revised 1o show correct material for the new Unit 1 SGs
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3.2

UFSAR Figures 6.3-12 through 6 .3-17 are revised to show the Unit 1 vs. Unit 2 NPSH analysis
differences

UFSAR Section 10.3.2 contains the description of the main steam system. This section needs to
be revised 10 describe the new flow limiting device having a flow area of 1.4 ft* to be installed in
each of the Unit 1 main steam rozzles of the steam generator dome.

UFSAR Figure 10 .4-7 and 10.4-8 detail the chemical feed piping and indicate the pipe class at the
feedw ater elbow as pipe ciass 601. The installed piping was changed from pipe class 601 to
class IC-N-9 as part of DC-B0-582, but these figures were not revised to reflect the change. The
replacement chemical feed piping will be IC-N-9 to match the existing installation. These figures
will be revised to indicate use of class IC-N-9

UFSAR Figures 10.4 8 (sheet 1), 10.4-11, 10.4-13 and 10.4-14 show the configuration of the
main feedwater system an! a portion of the chemical feed system in the area of the feedwater
loop seal piping. Each of these figures needs to be updated to reflect the change in pipe class for
the new class 601C feedwater loop seal piping replacement,

UFSAR Figure 10.4-17 details the steam generator blowdown piping system arrangement. This
figure needs to be updated to reflect the system modifications being implemented by this Design
Change. Specifically, the changes in pipe si7a and class need to be incorporated in th's figure.

All UFSAR changes to Section 15 are identined in Appendix C of the NAF report NE-883, Rev, 1
which is included in Appendix 4-2 = A summary page of the affec.ed sections of Chapter 15 is
also provided in the report

The Updated Final Safety Analysis Report Change Request form has been completed and included
as Appendix 4-2.

TECHNICAL SPECIFICATIONS

After review of Safety Evaluations performed by Westinghouse (SECL 90-113, Appendix 4.19)
and Virginia Power (NAF Technical Report NE-883, Rev. 1, Appendix 4-23), no changes to the
Station Technical Specifications are required as a result of this design change. This conclusion is
based on a review of the following Technical Specif.cations:

Section 2.1 Safety Limits

The Reactor Core Safety Limits for three loop operation were modified by Technical Specification
Amendment No. 154 to include an applicable graph (Figure 2.1-1a) for use prior 1o replacement of
the Unit 1 steam generators. The previous limits remained in place for use after the SG
replacement activities. Therefore, no change is needed as a result of this design change.

Section 2.2 Limiting Safety System Settings

This sectiun, as with Section 2.1 above, included provisions for conditions prior to and after SG
replacement. Therefore, no change is needed as a result of this design change.
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Section 4.0.5 Applicability-Surveillance Requirements

This Technical Specification addresses the ISI requirements stated in ASME Section XI. The
replacement steam generators are Class | components and, therefore, are covered by this
standard.

Section 3/4.1.1 Boration Control

The Bases for Technical Specification 3/4.1.1.3.1 invicate that this flow rate provides adequate
mixing, prevents stratification and ensures that reactivity changes will be gradual during boron
concentration reductions in the reactor coolant system. The Bases further state that this flow
rate will circulate an equivalent reactor coolant systsm volume of 9957 ft” in approximately

30 minutes. A change to this Technical Specification (proposed change 276) has been submitted
to the NRC via letter No. 92-467, dated July 16, 1992, which deletes the specific volume value
from the bases section. Therefore, no change 1o the Technical Specifications is required as a
result of this design change,

The following Technical Specifications deal with reactivity controi relative to the coolant boron
concentration:

Section 3/4.1.1.3.1 Reactor Coolant Flow

Section 3/4.1.1.3.2 Valve Position

Section 3/4.1.2.1 Flow Path-Shutdown

Section 3/4.1.2.3 Charging Pump-Shutdown

Section 3/4.1.2.5 Boric Acid Transfer Pump-Shutdown
Section 3/4.1.2.7 Borated Water Sources-Shutdown

in each case, these Technical Specifications will be met while fuel is still in the reactor vessel.
Once the vessel is defueled, these Technical Specifications do not apply until the beginning of
fuel on-loading.

Section 3/4.2.5 DNB Parameters

This section provides the DNB related parameters which include minimum allowable RCS total
flow. Technical Specification amendment No. '54 provided a reduced allowable minimum RCS
flow value for operation with extended SG tube plugging. The previous total RCS minimum flow
limits remained in the Technical Specifications and will again be applicable following the SG
replacement. Therefore, there is no change to this section as a result of this design change.

Section 3/4.3.1 Reactor Trip System Instrumentation
This section provides the requirements for the reactor trip system with regard 1o instrumentation

operability, interlocks, response times, and survelllances. These requirements are not atfected by
this design change, therefore, no change is required.
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Section 3/4.8 Electrical Power Systems

Technical Specifications 3.8.1.2, 3.8.2.2, and 3.8.2 4 specify the minimum electrical equipment
to be operable during Modes 5 and 6. The intent of these Technical Specifications is to provide
power to safety-related equipment required for sa’s shutdown, accident mitigation, and
monitoring. However, only those portions of systems required to maintain and monitor spent fuel
pool cooling and makeup capability and containment purge are required during steam generator
activities. Any electrical equipment inside the containment which must be moved because of
interference problems will not be necessary or required to support spent fuel pool cooling and
makeup or containment purge.

Section 3/4.9 Refueling Operations

Technical Speci‘ication 3.9.1 requires that the boron concentration in the reactor coolant system and
refueling canal be sufficient to ensure that K, is < 0.95 or the boron concentration is 2 2300 pPp™.
The provisions of this Technical Specification will be met untl the reactor is defueled. At this point,
the requirements of this Technical Specification are no longer necessary to ensure piant safety.

Technical Specification 3.9.2 requires that two source range neutron flux monitors be operable during

Mode 6. The provisions of this Technical Specification wiil be met until the reactor is defueled. At
this peint, the requirements of thie Technical Specification are no longer necessary to ensure plant
safety.

Technical Specification 3.9.4 specifies the status of centainment panetrations durit movement of
irradiated fuel inside containment. This Technical Specification will continue 1o be met until the
reactor is defueled. At this point, the requirements of this Techrical Specification are no longer
necessary to ensure plant safety

Technical Specification 3.9.6 requires that direct communications between the control room and
personnel at the refueling station be maintained during core alterations. This Technical Specification
will continue to be met untii the reactor is defue'ed. At this point, the requiremeants of this Technical
Specification are no longer necessary 1o ensure plant safety

Technical Specification 3.9.8 specifies operability requirements for the RHR system during Maode 6.
The requirements of this Technical Specification will be met until the reactor 1s defueled. At this
point, the requirements of this Technical Specification are no longer necessary to ensure plant safety.

Technical Specification 3.9.10 specifies the required water levels in the reactor vessel during
movement of fuel assemblies and control rods within the reactor, These requirements will be met
duning defueling activities. Once the reactor is defueled, the requirements of this Technical
Specification are no longer necessary to ensure plant safety.

Section 3/4.9.9 Containment Purge

This design change wili make temporary changes to the containment purge and exhaust system, This
. system is required to be operable during Mode 6, "refueling.* Modification to this system will not
be performed until all defue.ing operations are completed. The temporary changes will be removed

RS F elfrnii s
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prior to fuel loading operations, therefore, no change to this section of the Technical Specifications
is required as a result of this design change.

Section 5.4.2 Reactor Coolant System Vaolume

This Technical Specifization Design Features section indicates that the total water and steam volume
of the reactor coolant system is 8957 + 10 ft" at a nominal T, of 525°F. The volume of the
reactor coolant system will increase approximately 132 ft’ as a result of the steam generator
replacement. This is due to the increase in the number of tubes in the new steam generator
compared to the original design

No change is needed to the Technical Specification regarding thiz section since Technical
Specification Change Package No. 276 proposes an "administrative change” correcting the modif ying
the Technical Specification descripticr: for RCS volume. Various types of systems modifications have
affected this value which in itself is not a significant number. It is proposed that the RCS volume be
changed to "approximately 10,000 ft°." This proposed Technical Specification change has been
submitted to the NRC via letter No. 92-467, dated July 16, 1892

Section 3/4 4.1.3 Reactor Coolant System
Section 3/4.9.8 Residual Heat Removal and Coolant Circulation

Technical Specification 3/4.4.1.3 and 3/4 9.8 specify minimum number of loops and/or RHR systems
t0 be operable. The availability of RHR systems will allow for the severance of RTS Loop B piping
before the completion of fuel offload. Accordingly, these sections of the Technical Specifications
do not require revision or exception

Future Technical Specification Revisions

Although this design change dces not require a revision 1o the current Technical Specifications,
implementation of the design change will make some information contained in the Technical
Specifications obsolete. This information exists in sections 2.1, 2.2, 3/4.2.5, and 3/4.5.2 as
discussed abave. Following SG replacement, this information will be removed as part of an
administrative change to the Technical Specifications.

FIRE PROTECTION/APPENDIX R

The electrical components and cables added under this design change are for temporary service for
the SGR and are non-safety related. This eguipment performs no safe shutdown or fire protection
function. Except for the cables and electrical components, no combustibles are introduced to the
plant. As this equipment is tempcrary and required only during The SGR, no combustible material is
permanentiy added to or deleted from the plant

Temporary construction and cleaning materials will be controlied in accordance with approved project
procedures.

The instrument tu. ng, upper condensate pot, and root/vent valve assemblies are associated with the
wide- and narrow-r snge steam generator leve! transmitters. Also, the steam generators are part of
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both main steam and reactor coolant systoms which are safe shutdown systems. These systems are
required for Appendix R, However, since the equipment is reinstalled to its original configuration,
there 1s no effect on Appendix R

During maintenance and refueling outages, fire supprcssion is provided by hose stations and portable
fire extinguishers brought in and stationed throughout the containment. Weld and flame permits will
be issued as required. A fire watch will be posted during all welding or burning operations. Atter the
design change is implemented, spacial fire protection in the affected areas will not be reeded

This modification does nct delete any emergency lights, nor does it obstruct or change ilumination
levels from the emergency lighting system

This DCP does not add new components required for safe shutdown

For the previously stated reasons, it i concluded that the proposed mo iification does not adversely
impact the station’s design basis for compliance with Appendix R 1o 10 CFR §0. The Appendix R
Design Summary Sheet is included as Appendix 4-3

34 ENVIRONMENTAL QUALIFICATION

Plant conditions which affect environmental qualification considerations for electrical equipment and
instrumentation does not change as a result of the steam generator replacement. This evaluation is
based on the following

a No new fluid systems will be added to containment or other plant locations

b. No changes in categorization (i.e., high, moderate, or low energy) will be made to existing
fiuid systems

¢ No changes to the locations of existing fluid systems will be made that will add high or
moderate energy systems to area* or compartments which currently have no such systems

d Peak and long-term containment conditions such as pressure, temperature and humidity fol-
lowing design basis accidents do not increase as a result of the internal design changes in the
new steam generators (see Appendix 4-23)

Existing equipment removed as interferences will be properly restored using plant procedures.
¢

As a result of the stearn generator replacement, the vibration and loose parts monitors will be
relocated to El. 261'-7 1/2" and 266°-7 1/2". The affected monitors are as follows:

Steam Generator A (1-RC-E-1A)
YE-LPM-100C
YE-LPM-100H
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3.7

Steam Generator B (1-RC-E-18B)
YE-LPM-100D
YE-LPM-100J

Steam Generator C (1-RC-E-1C)
YE-LPM-100E
YE-LPM-100K

These monitors are classified as non-safety related with special regulatory signiticance (NSQ) and will
be located n a harsh environment as designated in the Environmental Zone Descriptions.
10CFR50.49(b)(2) requires that non-safety related electrical equipment be reviewed to determine if
failure of this equipment under postulated environmental conditions could prevent satisfactory
accomplishment of a different component’s safety function. The mountings for the loose parts
monitor accelerometers are depicted on drawing N-8013-1-€-3500. These mounts have been
designed to ensure that the accelerometers will remain in place under postulated environmental
conditions.

There ars no new safety-related electrical components installed by this design change. Therefore,
the Environmental Qualification Master List is not affected,

SECURITY REVIEW

A temporary door will be instalied and locked at the exit to the Rod Control MCC roof in accordance
with the security plan. In addition, the West End Security Access Facility will be instalied in
accordance with DC 92-01-3

ELECTRICAL SYSTEM ANALYSIS

All loads added are temporary and are required only during the steam generator replacement outage.
Tempor~ry loads have been comparad to existing equipment ratings to ensure that no limits are
exceeded. Temporary relays will provide overload protection as well as 3-phase and phase-to-phase
fault protection. Bus and feeder modifications 1o support the temporary needs will be restored to
their pre-SGR outage configuration. There will be no change to any permanent electrical loads,
therefore the Station Electrical Load List (SELL) will remain unchanged.

INSERVICE INSPECTION

The steam generator lower tube bundle assembly, upper snell, and attachment welds will be baseline
preservice inspected to ASME Section X!, 1983 Edition, Summer 1983 Addenda, requirements. This
inspection will include

Steam generator tubing
Feedwater nozzle to piping
Main steam nozzle to piping
Sample systam piping
Chemical feed injection
Bloyvdown piping and valves

® 5 & & & s
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In addition to the above baseline inspection, the following items are 10 be added to the NAPS-1 IS!
program:

. " fe end 10 RC plping
. Channel head nozie to sate end
. Primary nozzle knuckle radius

The following IS! joints have been eliminated due to the design of the ¢eam generators:

. Lower transition cone to shell barrel
Stub barrel to shell barrel
. Transition cone girth weld (see Appendix 4-24)

Piping system NDE reguirements for this DO are identified in the Special Processes Manual and
Appendix 4-21, as appl -able

SEISMIC
The replacement steam generator lower assemblies are gualified as seismic Category |,

The entire reactor coolant loop, including piping, components, component supports, branch lines, and
branch supports, has been evaluated to determine tl. impact of a small increase in the normal
operating weight of the new steam generators on its seismic qualification

Waestinghouse periarn.ed an evaluation which concluded that the effect of the weight increase on
the RCL piping and equipment (including equipment nozzle loads and Class | branch line nozzies) is
acceptable. The Westinghouse evaluation s contained in Letter No. VRA-91-022, dated March 5,
1891,

SWEC performed several calculutions which show that the RCL component supports, SG and reactor
coolant pump (RCP) feet, RCL branch lines, and branch line supports remain acceptable after
replacement of the steam generators. The SWEC calculations are summarized below:

. Calculation 02072 13-NP(B)-001-X (Reference 6.12.15) generated new loads on the
component supports, component fee- and new displacements at the RCL branch lines.

. Calculation 02072.13-NP(B)-002-BA (Reference 6.12.16) evaluated the lower SG and RCP
support frames and generated acceptable stresses and factors of satety for all components.

. Calculation 02072.13-NP(B)-003-BA (Reference 6.12.17) evaluated the upper SG restraint
and generated acceptable factors of safety for all components.

. Calzoulation 02072 .13-NP(B)-005 (Reference 6.12.19) reviewed applied loads for the steam
generator and RCP support feet. Banding moments a1 various points on the SG shell were
also reviewed. Acceptabie factors of safety were generated for all items.

. Calculation 02072.13-NP(B)-0u4-X (Reterence 612 .18) is a summary of all RCL branch line
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39 HUMAN FACYORS

This design change resuits in a change to Emergency Operating Procedures. The setpoint for manual
RWST switchover to recirculate mods will change from 29% to 22 8% RWST level. The change
provides additional water to the sump prior 1o switchover, which results in incraased NPSH for the
LHS! pump. This increase was necessary 1o overcome an NPSH penalty imposed by Regulatory Guide
1.82 (see Appendices 4-7, 4-23, and 4-28)

The manual switchover setpoint is referenced in the following North Anna Unit 1 EQPs:

1-E-1, Continuous Action Page and Step 21
1-ES-1.1, Continuous Action Page
1-£8-1.2, Continuous Action Page

1-£-3, Continuous Action Page

1-ES-3.1, Continuous Action Page
1-£S-3.2, Continuous Action Page
1-£8-3.3, Continuous Action Page
1-ECA-0.2, Siep 2

1-ECA-1.1, Step 9

1-ECA-2.1, Continuous Action Page
1-ECA-3.1, Continitous Action Page
1-ECA-3.2, Continuous Action Fage
1-FR-C.1, Caution prior to Step !

1-FR-C.2. Caution prior to Step 1

1-FR-C.3, Caution prior to Step 1

1-FR-H.1, Continuous Action Page and Caution prior to Step 24

This design change does not add to or modify instruments at the auxiliary shutdewn panel or in the
control room and, therefore, no further human factors review is required.

Compliance with NUREG-0700, Guidelines for Lontrol Room Design Reviews, is not affected.
310 IN-CONTAINMENT BANNED/RESTRICTED MATERIALS

The design change replaces valves in the feedwater ard blowdown systems. Both the original and
replacement valves have seats containing stellite. a cobalt containing alloy, which is designated as
a banned engineered material in the In Containment Materials Standard (STD-MAT-0006). Vaives
with stellite seats will be utilized in this design because of their availability. Activation of the cobalt
that results when the stellite valve seats erode is not a concern because these valves are being
installed in the secondary system with no flow path nto the primary system

Temporary construction and cleaning materials will be controlled in accordance with approved project
procedures,

3.1 STATION COMPUTER SOFTWARE/HARDWARE

. No hardware changes to the station process computer (P250) will result from this design change.
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P250 software changes identified as a direct result of this design change are as follows:

U8B0  PERCENT FULL POWER
Change high limit 10 100.4
Change low limit 1o 89.0

U8B PERCENT FULL POWER LAST 10 MINUTES
Change high limit to 100.2
Change iow limit to 99.0

uoas2 CALORIMETRIC - TOTAL THERMAL POWER
Change high limit to 2900.0

U0883 CALORIMETRIC - LONP A THERMAL POWER
Change high lirmit 10 969.0

U984 CALORIMETRIC - LOOP B THERMAL POWER
Change high limit (0 969 .0

U098s CALORIMETRIC - LOOP C THERMAL POWER
Change high limit to 969.0

u0986  RUNNING 12 HOUR SHIFT AVERAGE POWER
Change high limit to 100.0
Change low limit 10 99.0

TO410A RCL1 OVERTEMP DT 1 SP
Change high limit to 149.0

TO430A RCLY OVERTEMP DT 2 SP
Change high limit to 149.0

TO450A RCLY OVERTEMP DT 3 SP
Change high limit t¢ 149.0

KQ318 SG Q TILT LiM PWR TOLERANCE
Change to 10

COO001A thru COOB4A Contro! Rod Bank Positions
Change high limit to new rod withdrawn positions

3.12 EMERGENCY RESPONSE FACILITIES SYSTEM

The design change « 2s affect the ERF computer system. ERF Design Controlied Documents are
affected. The controlled document UFSAR and the North A.ina Unit 1 PLS document will require
updating.
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of the containment purge exhaust system  For these reasons, there is a negligible potential for any
unmonitored leakage out of the equipment hatch This notwithstanding, the radiological
consequences of a postulated drop of an old steam yengérator lower assembly inside the containment,
during movement from the equipment hatch platform to the transporter, or durning movement within
the protected area have been evaluated (see Calculauon 21809-M-02 which is Reference 6.12.9) and
determined '0 be within applicable regulatory guidelines and less than the limiting case events of the
same class of accidents urrently evaluated in the UFSAR,

A postulated drop of a steam generator lower assembly adjacent to the equipment hatch could result
in damage to the equipment hatch or locally to the comainment structure, but significant structural
damage to the containment would not ocour. Moreover, co~tainment leaktight integrity is not
required at this ime. Further, no safety-related equipmem could be impacted by a postulated drop
at this location

Transportation of the criginal and replacement steam generator lower assemblies and a load test of
the haul routes are required to facilnate steam generator replacement. An evaluation of the steam
generator haul routes has been performed and s provided in Appendix 4-18. The objective of the
haul route inspection and evaluations was to ensure *.1at the grades and turning radii of the haul route
can accommodate the transporter/prime mover, that slopes and embankments wiil remain stabls
when subjected to the transporter prime mover wheel loads, that the right-of-way has sufficient
strength tu suppaort the transporter/prime mover wheel loads without excessive settlement, and that
buried utilities and facilities can withstand the overburden pressures and remain within their allowable
load limits. Road improvements and requirements for protection of buried utilities are provided in
Appendix 4-18. Limitations on transport of the new and old steam generator lower assemblies and
the load test includa

. The maximum transporter speed is 5 mph

. The transporter leveling capability will be used to maintain the transporter bed level
within 5% during movement

. In accordance with N-8013-1-M-800, the transition cone cover plate "T-sections"
shall be installed before the old SG lower assemblies are moved outside the protected
ares

N The centeriine of the steam generator will be limited to a maximum of 12'-3" off the
ground

The closure plates for the old steam generator lower assemblies have been designed to withstand a
load drep from the transporter. See Caiculation 21808-C-02 (Reference 6.12.11). This ensures that
in the event of a drop of the old steam generator from the transporter during relocation to the steam
penerator storage facility or during offioad at the storage facility, the integrity of the steam generator
shell will not be breached. No buried or adjacent facilities will be adversely impacted as a result of
a postulated lower assembly or test load drop as concluded in Appendix 4-18.

ER&DSO1D 88



P ——

e VIRGINIA POWER

ENGINEERING REVIEW AND DESIGN
- NUCLEAR POWTR STATION

$TD-GN-0001 Rev. 10

POW 11

1. Dasign Change Title/Station/Urnt

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90-131

-

2. Design Change Numbaer

9 Enginsenng Review and Design

3156

316

POST-ACCIDENT MONITORING

This design change results in a change to Emergency Operating Procedures. The setpoint for manual
RWST switchover to recirculation mode wili change 10 22.8% RWST level. This setpoint change (see
Appendix 4-7) will require a revision to various EQPs, but none will impact the Station's compliance
with Regulatory Guide 1.97. The Post-Accident Monitoring Design Checklist is attached as Appendix
4.6

HEATING, VENTILATION, AND AIR CONDITIONING (HVAC)

This design change does not involve any new permanent heat loads; therefore, the existing HVAC
system is not impacted. However, this DCP will temporanly modify the containment purge system
s0 that it will be more effective during the replacement outage. This modification will not adversely
affect the ability of the purge system to perform s design function. Prior to fuel load, the
modification will be removed

THE SIMULATOR

The Model 51F steam generators have been des:gned to perform as equivalent reg'acements for the
existing Model 51 steam generators. [t has been demonstrated that the behavior of the two SG
designs during either transient heatup or cooldown events is essentially identical. For full power
steady-state operation at any given RCS average temperature, Westinghouse projects that the
replacement SGs will produce greater SG outlet pressure than the existing SGs. The magnitude of
this difference will depend upon the value of RCS T, , at which the system is operated following SGR.
Unit 1 will operate at an RCS T, of 580.8 °F after SGR, which is equal to the Unit 2 value. At this
T it is expected that steam generator pressure will be approximatety equal to the design value of
850 psia. Therefore, it is expected that both North Anna Units would have similar characteristics
which approximate the original design conditions, such that no changes to simulator steady-state
Inputs are required.

License Amendments 153 and 154 provide the values of several setpoints which were revised for
operation with extended SG tube plugging, but which revert to the prior value for operation after
SGR. The temporary changes each have a note which indicates that the change is effective for the
period of operation until SGR. The simulator setpoints should be verified (and changed if needed) to
be consistent with the Technical Specification setpaints applicable for operation after SGR.

In addition, setpoints listed in the PLS document were altered for extended plugging operation. Each
of these will also revert to the prior value for operation after SGR. These values are provided in
Appendix 4-7.

The LOCA containment analysis has been revised for operation with the replacement SGs. The
revised anaiysis requirés a change in the low head safety injection recirculation transfer setpoint, used
to initiate switchover from RWST suction to sump suction. It was necessary 1o make this change
in order to confirm the acceptability of analysis margins for key containment analysis parameters in
the revised analysis. The analysis assumed that the existing setpc.nts for both manual and automatic
switchover are reduced by approximately 5 5% of the span from current values. We have
determined setpoint values, based upon the existing setpoint calculation and our safety analysis
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values. The values are provided in Appendix 4-7

It should be noted that after this chaige, Unit 1 and 2 will have different satpoint values for LHSI
recirculation transfer. Typically, the North Anna simulator represents the Uit | operations. When
differences between units exist, they are handled through training. It is anticipated that this approach
will also apply here and that the simulator values will be changed to reflect the Unit 1 parameters.

The PLS and setpoint documents in Appendix 4-7 will be reviewed for impact on the simulator.
NUCLEAR PLANT RELIABILITY DATA SYSTEM (NPRDS)

NPRDS reviews were conducted as part of the equipment selection process Replacemsnt steam
generatoi lower assemblies and various secondary system valves were reviewed to determine if these
components will be instalied in comi:atible systems and environments.

No failure reports were filed against the selected engineered equipment for this DCP. Neither of the
components were identified as having unresolved 10 CFR 21 problems. The final NPRDS printout
1$ included as Appendix 4-29.

SET POINTS, INSTRUMENT ACCURACY, AND SCALING

Several reactor trip £ voints were modified to implement NA-1 Terhnical Specification Amendment
No. 1564, These cha: .s were made and documented in accordance with EWR 92-092 and included
revisions to an Overpower Delta T Coefficient (K,), an Overtemperature Deita T Coefficient (K,), the
Power Range High Level Trip Setpoint and the Power Range High Flux Level Rodstop Alarm.
Technical Specification Amendment No. 154 did not replace the previous setpoints with revised
values but instead placed conditional alternate setpoint values into the Technical Specification. The
condition necessary to invoke the alternate setpoints values will remain in effect until the SGs are
replaced, This approach permits the SG replacement to proceed with out an additional Technical
Specification amendment. However, upon completion of the SG replacernent activity, these setpoints
must return to the original values that existed prior to Amendment No. 154. The Setpoint Change
Form is included as Appendix 4-7

To confirm the existence of adequate analysis margin in available NPSH for the LHSI pumps, it was
necessary to reduce the RWST setpoints for LHSI recirculation transfer. The setpoints for both
manual and automatic recirculation transfer were reduced by 5.5% from their existing values. This
reduction was implemented in conjunction with a revised assumption for duration of the automatic
LHSI recirculation transfer sequence. The NWST volume changes and reduced automatic transfer
duration are documented in Appendix 4-23. The total sequence duration was selected to be 240
seconds, which has been confirmed to excesd the summation of individual stroke time limits for the
valves involved in the transfer sequence, as contained in Periodic Test procedure 1-PT-213.8, "Valve
Inservice Inspection - Safety Injection System, Rev. 4." No change to 1-PT-213.3 is required since
the stroke times in the PT are more restrictive (smaller) than tne revised analysis values. This is
acceptable, since the procedure requires that any valve which cannot meet its acceptance criterion
be declared inoperable, and the required Technical Specification actions taken. Ca Jlation EE-0093,
"RWCT Leve! Calibration Values," has been revised to retlect this setpoint change for Unit 1. There
is no setpoint change for Unit 2. The Set Point Change Form is included as Appendix 4-7.
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Due to the internal charactenstics of the repaired steam generator,, the steam g nerator level
uncertainty calculation EE-0492 (Reference 6.12 102) will be generated based on revised Process
Measurement Accuracies which will be provided by Westinghouse. This calculation will be completed
prior 1o unit startup

The new steam generators will utilize the same type and contiguration of instrumentation as was
used with the original SGs. Data from the Westinghouse Thermal-Hydraulic Design Data Report (see
Appendix 4-26) was used to determine scaling factors. These scaling factors are documented in
Technical Report EE-0085 (Reference 6.6) and will be incorporated into upgraded Instrumen’
Calibration Procedures (ICPs). These ICPs are normally performed during each refueling outage,
however, they have also been included in the testing section of this DC as they will be validated with
startup measurements

Listed belcw are the instrumer‘ation loops that are affected by the new Model 51F Steam
Generators. Please refer to North Anna Power Station Drawings NA-DW-108D014 series and the
relevant drawings in the NA-DW-6007 & 6008 series for further information

Tave and o T Loops

The coefficients associated with the OTaT and OPaT setpoint equations are to be returned
to their original values. Note that the T, and T loops are beinn scsled éar tha  TD Bypass
Elimination up to the point where the new Nedian / High T, and aT values are developed.
This Median / High T, is .ed to various control functions to be compared with a reference
value, Ty, t0 produce a control signal. These control functions are Rod Speed and Direction,
Pressurizer Level Control and Steam Dump control. The new T, value of 580.8 °F is also
used in the Control programs for the above functions

Turbire Impulse Pressure

Present First Stage Impulse Pressure (TIP) values for 100% power level are presently in the
region of approximately 590 psig. The present span for PT-1446 and PT-1447 is 600 psig.
Mechanical Engineering have estimated the new 100% power TIP value to be between 535
and 60" asig. A change in the 100% power value for TIP will atfect the following instrument
loops: . ;d Speed and Direct'on, Steam Dump Control, High Steam Flow Setpoint Summer
and Steam Generator Level Control. The 100% TIP value is used to produce the various
control or setpoint programs for the above functions

Rod Speed and Direction

The T program is an input to Rod Speed and Direction and uses the 100% powaer level
values of TIP and T,,, to define it's program. This program will be developed with the
"preliminary TIP value” provided by Mechanical Engineering and may have to be refined with
actual as measured piant data. The P, program for the power mismatch circuit also uses
the 100% TIP value. The preliminary scaling provided for both T, and Py, may need to be
revised according to data obtained during plant start up
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Stearn Dump Control

The steam dump control program for the Load Rejection mode of T.ve control is similar to that
of Rod Speed and Direction. This will require testing to ensure correct functional operation
of this instrument loop

Pressurizer Level Control

The Ly program requires the 100% T, value of 580.8 °F, the 64.5 % level value (full
power) and the 28 4% level value (zero power) given by the Precautions, Limitations and
Setpoints (PLS) Document to define the level program

Steam Flow/Feed Flow

Revised scaling will be provided for start-up and may require revision as a result of the data obtained
trom the flow test,

High Steam Flow Setpoint

This requires an input from Turbine First Stage Pressure to generate the setpoint, 1.e. §Pyly
The actual 4P value obtained from the steam flow transmitters i~ compared 10 this a Pu,
value. Preliminary scaling will be provided for the a Py, program and may nsed to be revised
according to data obtained dunng the flow test

Steam Generator Level Caontrol

Preliminary scaling based on the data obtained from the revised Model 51F Ste- n Generator
Thermal and Hydraulic Design Data Report for Virginia Power Company, Nortt Anna Unit 1,
WNEP 9110, for T, =580.8 °F will be provided for this control system.

Steam Pressure

A preliminary value for steam pressure obtained from the revised WNEP 8110 will be used
for the scaling of the steam flow NMD cards. This parameter provides the density
compensation S0 as to ootain & true steam flow value on the output of this card. This
preliminary scaling may need to be rovised according to data obtained from a flow test.

RCS Flow

Replacing the steam generatur lower assemblies vill cause th. RCS flow rate to increase ove *he
current value. This increase is a result of tuba plugging in the existing steam generator s compared
to n9 plugged tubes in the new steam generator lower assemblies. RCS flow instrumeny. are gcaled
to read approxirnately 100% flow » 100% power; hence, best estimate RCS flow scaling will be
provided prior to startup which r¢ nts the increase in PCS flow rate. This re-scaling will also
preciude changing the low flow sint which is a percentage of 100% flow
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320 SECONDARY PIPING AND COMPONENT INSPECTION PROGRAM

The components and piping for the SGR project are similar to the original configuration MHowever
the exist. g feedwater ioop piping will be removed and replaced with new chrome-maoly piping (piping
class B01C) 1o minimize erosion/corrosion etfects  AlLo, the SG blowdown piping from SG nozzies
10 the existing 3 in. header will be replaced with new chrome-moly piping Ipiping class 601 The
erosion/corrosion raies will not be adversely affected

The main steam, ;eedwater, and blowdown systems are currently being tracked for erosion/corrosion
concerns as part of the Secondary Piping and Component Inspection Piogram. The existing
erosion/corrosion iIsometric drawings and database for the steam generator feedwater, main steam,
and blowdown piping systems will be updated to reflect the system enhancements to be implemented
by this Design Change Mark-ups of the affected erosion/corrosion drawings and the required
baseline inspactions to be performed are included as Appendix 4-36

Piping material and size changes in the feedwater and blowdown systems have required that the line
designation tables be upJated Mark-ups of the line designation tables are included as Appendix 4
32

327 RADIO FREQUEWCY INTERFERENCE REVIEW

This design change does not involve the addition of any new electronic equipment, nor does it modity
any existing electronic equipment, theref e, a radio frequency interference review is not required.

322 QUsT

This design change atfects the steam ger 2 urs Jr.d Jther camoor < on the O-List. It revises data
for certain compon nts but does not adu &y hew COMponan @ Q-List. The feedwater,
blowdown, and chemical feed sections of th Q-List will requity .« “‘on to incorporate the date
related 10 the thirty-six (36) new replacement valves being added by v Design Change.

A Q-List change request has been prepared and is included as Appendix 4-4 to the DCP.
323 ALARA ANALYSIS

Various techniques will be emplayed during the steam generator replacement outage 10 ensure that
personnel exposures are maintained as low as reasonably achievable (ALARA). In general, the
objectives of each technique are to reduce the time required to perform the task, increase the
distance between radiation sources and workers, and'or decrease the dose rates 10 workers by
providing intervening shielding and/or by decontaminating exposed surfaces.

The ase of accessibility and thr effective control and utilizaticn of Radiological Control Area (RCA)
w( *-sLeces are essential ‘or munimizing exposure while working in potentially high radiation areas.
Onsite investigations by design engineering teams will be made 1o confirm - Jequate clearances for
the movement of tGols and equipment, 1o identify potental physical interfyrenves, and 1o ensure that
there is adequate space for the ‘ngress and egress of personnel and for t! 2 efficient performance of
required tasks,
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Temporary shiglding will be used to maintain exposures from nearby components ALARA. Decisions
involving the use of temporary shielding will be made on a case-by-case basis, weighing man-rem
saved against man-rem expended to shield (o maintain dose rates at acceptably low levels.

The secondary s.Je of the original steam generators will be kept full of water as long as possible prior
to lifting 1o provide shielding from the radivactive matenal contained inside the primary tubes.

The steam generator replacement outage will involve significant personnel exposure due to the
general level of radioactive matenial contaned ingide the primary tubes and the radiation levels in the
immediate areas where work is to be performed

Exposure will be minimized by performing as much work as possible in low or nonradiation areas and
by decontaminating the work area

To mimimize total personngl contamination events resulting from the steam generator replacement.
@ general decontamination of the contzinment building will be perfcrmed ducing the initial phases of
the outage

The reactor refusling cavity will be decontaminated 1o minimize the potential for aitborne radioactivity
generation in accordance with station-approved procedures

After the initial decontamination, additional surtace contamination generated from the replacement
process will be remaved as needed by an ongoing decontamination program

Decontamination of the reactor coolant system pipe ends will also be performed. An abrasive-bs <t
decontamination ol the internal surfaces of the reactor coolant system hot/cold leg pipe ends |
reduce overall exposure dunng the machining and welding p.ocesses,

Temporary shielding of residual hot spots will be used if it will result in a significant exposure
reduction after decontamination. Protective clothing will be required and respirators will be used as
necessary

In addition to the pipe decontamination described previously, shielding of reactor coolant piping w.il
be provided to reduce dose rates to workers involved in the cutting, pipe end preparg.ion, and
welding of the reactor coolant pipe ends

Mock-up training and specialized tools will be used in a number of instances 1o Minimize exposures.
Automated cutting. milling, and welding machines will be used, to the extent practical, to reduce
doses in high radiation areas  These machines typically run on tracks attached to the pipes and ailow
personnel to stand back in a lower radiation area 10 observe the correct operation of the marhines.

These ALARA considerations are taken into account in the implementation and work procedures. At
the time of the steam generator replacement outage. health phys .8 personnel will review the work
areas and access paths to identity radiation hot spots and to determine whether use of temporary
shielding is required. Low-radiation working areas will also be identified. Radiation work permits will
be issued as required and prework briefings will be conducted as necessary. Ldtest radiation surveys
will be reviewed to ensure that radiation levels in the work areas have not significantly ‘ncreased from
those reported previously. Station health physics personnel will establish the acceptability of
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radiation levels upon completion f decontamination

Douse rates for the varic 18 work areas must be determined &t the time of actual installation

The estimated total radiation exposure 10 perform the replacement on the steam generators is 571
man-rem, which does not incluoe the dese estimate associated with DC B9-40-1 which removes the
RTD piping but the estimate ssumes the RTD piping has been removed early in the SGR outage.

The Engineering ALARA Evaluation and Design Checklist has been completed for this design change
{see Appendix 4-8)

324 CUMULATIVE EFFECTS ON PLANT SYSTEMS

None

3.25 RECENT NRC AND INDUSTRY CONCERNS

Recent NRC and industry concerns and a brie! discussion of these concerns applicable to the
proposed modification are as follows

b.

Qeneric Letter 86-16, Westinghouse ECCS Evaluation Models

Generic Letter B6 16 identifies licensee actions required for PWR lant whose ECCS analyses
us@ either the 1978 or 1981 versions of the Westinghouse FCCS Evaluation Model that
tontan the WREFLOOD or BART codes. The NA-1 large break LOCA ECCS analysis, being
implemented for operation following steam generator replacement, uses the 1981 version of
the Westinghouse ECCS Evaluation Model containing the BART code.

The analysis to be implemented for Unit 1 operation after steam generator replacement
in~orporates all GL 80-16 required actions pertaining 1o the large break LOCA ECCS analysis.

NAC Bulleun 88-02, Rapidly Propagating Fatigue Cracks in Steam Generator [ubes

The purpose of Bulletin 88-02 was to request that holders of operating licenses or
construction permits for Westinghouse designed nuclear power reactors with steam
generators having carbon steel support plates implement actions to minimize the potent'a! for
a steam penerator tube rupture caused by a rapidly propagating fatigue crack such as that
which occurred at NA-1 on July 15, 1987,

No analysis is required for the replacement steam generators since they have stainless steel
tube support plates

lnformation Notice $8:06, Foreign Objects in Steam Generators

The purpose of Information Notice 88-06 was to alert addressees 10 8 potentially generic
problem with foreign objects on the secondary side of steam generators in PWRs and the
potential for failure of steam generator tubes as a result of fretting. “he information notice
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was issued following the discovery ¢ foreign metal objects in steam generators at Catawba
2 during the plant's first refueling outage in early 1988, Aithough the information notice
requires no formal response and no specific actions are recommended. Virginia Power is
sensitive 10 the potential problems that could be caused by loose foreign objects in the steam
penerators. As such, the following measures will be taken 1o avoid this problem during the
steam generator replacement

Adherence to matenal accountability procedures was required of all major suppliers and sub-
suppliers during fabrication of the new lower assemblies and assembly of the new steam
generators. In addition, frequent inspections were performed throughout different fabrication
and assembly stages, up to and including the final pre-service inspections of the new steam
generators.  Vigorous Quality Assurance oversight was maintained, including review of
procedures, witnessing of inspections, and review of inspection records.

The information notice indicates that pre service visual inspections were performed on the
Catawba 2 steam generators after fabrication and prior 1o initial reactor oy eration, however,
nothing of significance was found at that time. It is speculated by the NRC that the foreign
objects found later on the secondary side of the tubesheet may have accumulated in the top
works of the steam generators, and were later washed down to the tubesheets after the pre-
serv.ce inspections. The pre-service inspections st Catawba 2 were performed according to
applicable requirements of NRC Generic Letter 8502, however, the NRC has acknowledged
in the infermation notice that the recommended visual inspection is concentrated in the
vicinity of the tubesheet 3nd would not detect foreign objects on tho “op works. On this
basis, the NA-1 final pre-service inspections will address the need 1o visually inspect the
steam generator steam domes and secondary side tubesheet to ensure that no foreign objects
are present

Information Notice 88-31, Steam Generator Tube Rupture Analysis Deficiency

Information Notice 88-31 was issued to noufy addressees of potential problems resulting
from a non-conservatism in the safety analysis for rupture of a steam generator tube whicn
may increase offsite dose consequences. This information notice was issued as a result of
new analyses performed by Westinghouse of certain design basis events, including a steam
generator tube upture, for Surry following the July 16, 1987 tube rupture event at NA-1 (see
itern b.). This reanalysis of Surry found that during a steam generator tube rupture event,
the water level on the secondary side could fall below the top of the steam generator tubes.
This finding is significant because If the break lucation is uncovered, a direct path for fission
products in the reactor coolam 10 be released 1o the atmosphere without partitioning by the
secondary side coolant could be created

This issue is currently being addressed by the Westinghouse Owners Group, of which Virginia
Power is a member

NRC Bulletin 89-01, Failure of Westinghouse Steam Generator Tube Mechanical Plugs

Bulletin 89-01 requested that addressees determine whether certain mechanical plugs
supplied by V/estinghouse are instalied in their steam generators, and if so, that an action
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plan be implemented 1o ensure that these plugs will continue 1o provide adeguate assurance
of reactor coo’ int system pressure boundary integrity under normal operating, transient, and
postulated accident conditions. This request was the result of the mechanical plug failure
experienced at NA-1 on February 25, 1989 The plug faillure caused @ 76 gpm primary-to-
secondary leak. The failure mechanism involved a full circumferential severance of the top
portion of the plug from the body of the plug  The tup portion of the plug was propelied up
the lengiii of the atfected tuhe by reactor coolant system pressure 10 @ point just above the
U-bend tangent point where it impacted and punctured the outer curvature of the tube and
subseguently impacted and dented an adjacent tube

The use of Westinghouse mechanic | plugs fabricated from Inconel-800 material has been
discontinued at both North Anng Uni

Infeumguon Notice 89-33, Potentia’ Failure of Westinghouse Steam Generator Tube
Mechanical Flugs

Information Notice 89-33 was issued to addressees to alert them to the p “tial for failure
of Westinghouse steam generator tube mecharucal plugs. This information notice describes
the same problem addressed in tem ¢

Due to steam generator replacement for North Anna Unit 1, no further plug work is required.

Information Notice 89-65, Potential for Stress Corrpsion Cracking in Steam Generator Tube
Plyas Supplier by Babcock and Wilcox

Information Notice 89-65 was issued to addressees to inforn, them of the status of primary
water stress corrosion (PWSCC) problems being experienced with steam generator tube plugs
supplied by Babcock and Wilcox.

Due to steam generator replacement for North Anna Unit 1, no further plug work if required.

Information Notice 90-04, Cracking of the Upper Shell-to-Transition Cone Ginh Welds in
Steam Generators

Information Notice 90-04 was issued 10 alert addressees 1o continuing problems related to
cracking of the upper shell-to-transition cone girth welds in the steam generators originally
described in Information Notices 82-37 and 85-65 (Zion 1 and Indian Point 2). Cracks and
linear indications on the inner circumference of the upper sheil-to-transition cone girth weld
have been detected in 18 steam generators in the U.S. These flaws have only been observed
in Wesgtinghouse Model 44 and §1 vertical recirculating U-tube steam generators with the
feedwater ring design.

Inspection of the new closure weld for cracking after post weld heat treatment will be
paformed,
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Information Notice 90:07, New Infermation Regarding Insulation Material Performance and
Rebris Slockaqe of PWR Containment Sumps

Information Notice 90-07 is intended to alert licensees 10 new information concerning
performance of insulating matenals in post loss-of-coolant accident en vironments within PWR
containment sumps when such materials become debris which may block sumps.

The existing thermal insulation on the steam generators will be replaced with new fiberglass
blanket type insulation (Specification NAP-OOA7) The quilted, light density, semi-rigid fibrous
glass blankets will utilize stainless steel hook-and-loop fasteners and will be covered by a
stainless steel jackel. A debris and NPEH analysis has been performed and determined the
new insulation 1o be acceptable (see Appendix 4.28)
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